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1 IPAKTUYHE 3AHATTA Ne 1

AHAJII3 CTPYKTYPHU EJIEMEHTIB, IO BU3HAYAIOTD
HAJIMHICTD I JOBI'OBIYHICTb ABTOMOBLJIIB

3arajbpHi M0JI0KeHHS

Jns BUKOHAHHS MPAKTHYHOTO 3aBIaHHS HEOOXiJHI PO3pPaxyHKOBI,
rpadivHi, Ta JOMOMDKHI JaHi MO TeMi KypCOBOTO IpPOEKTY, Yy SKOMY
PO3TIsAAIICs MMTAaHHS MOAEPHI3yBaHHSA, IPOEKTYBAHHS PI3HUX BUPOOIB 3
METOI0 TIOJIMIIEHHS TEXHIYHMX XapaKTePUCTHK, IO 3a0e3MedyroTh ix
BUKOPHUCTAHHS 32 MPU3HAYCHHSIM.

BynoBy BupoOy pi3HOI CKIaJHOCTi, HABEIEHOTO Ha CKJIaJaIbHOMY
KpPEeCJIeHHI KypCOBOIO IPOEKTY, MOKHAa MPEACTaBUTH Yy BUITLAAI
CTPYKTYpHOI CXeMH 3 YpaxyBaHHSM B3aeMonii ejeMeHTiB. [Ipu mpomy
HEOOX1THO Y BUPOOI BUJIIIUTH:

- OCHOBHI €JIeMEHTH KOHCTPYKIii, m0 3a0e3meuyoTh 0e3mocepeHe
olep)KaHHS HEOOXiMHUX XapaKTepUCTHK 3a TpPHU3HAYSHHSIM BHUPOOY Ta
€JIEMEHTH JIOTIOMIXHi, 10 3a0e3MeuyloTh poOOTy OCHOBHHUX EIIEMEHTIB Y
BIIMOBIMHOCTI 70 ocoOmMBOCTEH (PYHKIIOHYBaHHS BHPOOY 3aJIeKHO Bif
Pi3HUX YMOB po0OTH;

- CHOJydYeHHs 1 Jerami, 110 3a0e3MeuyloTh Mpane3JaTHICTh i
CIpaBHICTH BUPOOY B IILJIOMY;

- JleTali, CKJalaidbHi OIMHHUII, MEXaHI3MH BHPOOY B SIKUX MOXKIIUBI
BIJIMOBM Ta O3HAKH MPOSBY IMX BiJMOB.

BigmoBigHO 10 1bOTO, BUKOPUCTOBYIOYM IPHUHIIUI JIOTIYHOIO
NOCTIOBHOTO ¥ MapajelbHOTO 3'€qHAHHSA €JIEMEHTIB 10 CBOEMY
NPU3HAYEHHIO B KOHCTPYKLil BHpPOOY, NPEACTABISETHCS MOXKIMBUM
CKJacTH HOro CTPYKTYpHY CXeMy H MpoaHalli3yBaTH XapakTep
KOHCTPYKTHBHOT B3a€MO/Iii €JIEMEHTIB Y CIIPaBHOMY CTaHi.

[Ipuxian cTpyKTypHUX cXeM BHPOOIB MpecTaBieHni Ha puc. 1.1.
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Pucynok 1.1 — CTpykTypHi cXemMu BHpOOiB

3aBaaHHA

BinamoBigHo 10 KypcOBOTO MPOEKTY HEOOXiTHO:

-CcKimacTH W rpadiuHO  300pasUTH  CTPYKTYpPHY  CXEMY
CIIPOEKTOBAHOTO BHUPOOY;

- IpOaHAII3yBaTH XapaKTep KOHCTPYKTHBHOI B3a€MOJii €JIEMEHTIB
no (QYHKUIOHANBHIA BaXJIMBOCTI, MOJMJIMBUM BiMOBaM BiTHOCHO
3a0e3MeUYeHHs CIIPABHOTO CTaHY;

- BUIUINTH €NeMEeHTH KOHCTPYKIii BUPOOy JUIS HACTYIHOTO aHAIi3y
HaJIIHOCTI BUPOOY B LIJIOMY.

Pesynprati pobiT BUKOHATH HA CTAaHJAPTHHX apKymax gopmaty A4
a0o0 B 30MIHUTI.



2 IIPAKTUYHE 3AHATTS Ne 2

YHOPSAAKYBAHHA 1 AHAJII3 KATAJIOI'IB
XAPAKTEPUCTUK HAAIMHOCTI EJIEMEHTIB
ABTOMOBLUIIB

3arajbHi 0J10KeHHS

KoxxHa pmerans aBTOMOOIIST MOXKE MAaTH PO  XapaKTEPUCTHK
HAAIMHOCTI, Y BIAIOBIAHOCTI 0 MO>KIIUBUX BiJIMOB, HE3BAXKAIOYM HA PIBCHb
11 HaIIIHOCTI.

XapakTepuCTUKN HAIIHOCTI €JIeMEHTIB aBTOMOOINS € BHUXITHUMH
JUIst  3a0e3nedeHHs abo OIliHKKM HATifHOCTI aBTOMOOUTS B IIUIOMY.
XapakTepucTHKa HaJiHHOCTI eneMeHTa (GOpMyeTbcs Yy BiAMOBIIHOCTI IO
MOXJIMBOI 11 BiZIMOBH, sSKa BIUIMBA€ Ha Tpale3JaTHICTb BHPOOy, Ta
CYTTEBUX O3HAK i iX MOKa3HWKIB BiAMOBHU. J[1s ememeHTIB aBTOMOOINSA
HAMOIBII CyTTEBUMH BBa)KAalOTh O3HAKW: OE3MEYHOCTI, XapakTepy MpOsBY
BiZ]MOBH, JIOBTOBIYHOCTi, MOXIMBOCTI AiarHOCTYBaHHsS, TPYIOBHTpAT 1
BapTICTh MONEPEeKEHHSI BUHUKHEHHS a00 YCYHEeHHS BiMOB. TakuM 4nHOM
BiTMOBH MO>KHA KJacu(piKyBaTH 3a IIiCThbMa O3HAKAM.

IloBHa xapaKTepUCTHKA HAIIMHOCTI €JIEMEHTAa BHUMArae BEJIMKOI
KUTBKOCTI iH(opMarlii, IKy 00’€KTUBHO OJIEP>KaTH CKIIAQJHO, a B OUTBIIOCTI
BUIAKIB, 1[0 3yCTPIYalOTHCS HA MPAKTHIII, 1 HE MOTPIOHO.

st popMyBaHHS KOPOTKOI XapaKTEPUCTHUKU HAJIMHOCTI eleMeHTa
O3HAaKHW, I03HAYalTh OykBamu Big A a0 E, npuyomy KokHIii oO3Hal
MOXYTh OyTH TIOCTaBJICHI Y BIATOBIIHICTh JEKLIbKA PiBHIB, TO3HAYYBAHUX
IUQPOBUMHU 1HJEKCAMHU, 3 SKHX Ieplie HempHuiycTuMe abo HebaxaHe
(tadm. 2.1).

OzHaku nOBroBiyHOCTI B, B;, B, 3a OaxkaHHAM Ui yTOYHEHHS
MOXYTbh p0o30MBaTHCS Ha miArpynu (puc. 2.1).

Ilpn Takux O3HAKaX MHOXHHA XapaKTEPUCTHK HaJiHHOCTI
TEOPETUYHO CcKJIazae 648 pI3HMX XapaKTEepUCTUK, 3  HWKHBOIO
(wempumnyctumoro) mMexxero Ay by By I'y JI; E; 1 BepxubOi Ay by Bys I 13 Es.

XapakTepUCTHKH HAAIHHOCTI Jaf0Th TOYAaTKOBI BIIOMOCTI TIPO
HaIIWHICTD eJleMeHTa!

(b) - Hacmigky ¥ 3HAYEHHS BiJIMOBU JIJISi BCLOI'O BUPOOY;

(A, B, I') - mpo 6€3BiAMOBHICTS;



(B) - mpo TOBrOBIYHICTB;

(I', A, E) - mpo peMOHTONIPUIATHICTD;

(1, E) - mpo BapTicTb 3a0e3meueHHs HaAIMHOCTI B eKCILTyaTanii.

OnuH i TOH X eleMEeHT Mae JeKiIbKa XapaKTepUCTHK HaAiHHOCTI 1Mo
YHCITy MOXJIMBUX BiZIMOB (Ta0:. 2.4).

CyKyTHICTh XapaKTepUCTHUK HAMIHHOCTI JO3BOJSE CKIACTH KaTajor
HaAIHHOCTI eneMeHTiB BUpoOy (Tabi. 2.1), JOTpUMYIOYHCH CTPYKTYPHO-
JIOTiYHOI cXeMH. BUPIO — cucreMa — 30ipHa OOWHHUIT — JeTalh —>
BIZIMOBH.

Hanpukman, sKmo MOiAIMMIIHUK KOYEHHS € EJIEMEHTOM KOPOOKH
nepegay, MmO € CKJIaJ0BOI0 TpPAHCMICII aBTOMOOiISA, TO 30BHIIIHA 1
BHYTPIIIHA O0OWMH, KYyJIbKH, cemaparop OyayThb AETalsIMH IiAMIAITHUKA
KOYCHHS, SKi MOXYTh MaTh IO JEKUIbKa BIIMOB KOXHa 31 CBOIMH
XapaKTepUCTUKAMH HaJAIHHOCTI.

Tabmums 2.1 - @parMeHT KaTajuory [UIsl eEMEHTIB 33 JHBOTO MOCTY
BAaHTAXXHOTO aBTOMOOIIS

Ne HaiimenyBanHs ckinagoBux HailimMeHyBaHHS BiIMOBH XapakTepucTuka
/1 BHUPOOY
HomkomxeHas podouoi A; B, B3I [ Ey
1 . MOBEPXHi 3y0a
Ban-mectepHs KoHiYHA Tonomxa 3y6a A, 5B, T /1, By
3HOIIEHICTh NUTIIIB A, by B3 T 1, Ey
2 HuniaapuyHa mecTepHs [Tonmomka 3y0a A, by B, 'y I, Eq
3 Carerit mabepermiana Homxoz[?KeHHﬂ po6ouoi A, b, B, Ty [1; Es
NIOBEPXHi 3y0a
4 HamiBochoBa mecTepHs Toukowxents poGotof A2 By Ba Ty L By
MOBEPXHi 3y0a
5 Xpectosua mudeperiana 3HOIIEHICTh pOOOTIHNX Ay b, BTy I, Es
MTOBEPXOHBb
6 THi mammK TEdepermiana 3HOIIEHICTh POOOUHX A, b, B3Iy [1; Eq
MIOBEPXOHb
7 Inunpka miBoci PyliHyBaHHS IIIHIBKH A, b B, 'y JIL E,
TpimmHa KapTepa A, by B3I, 1, Eq
He}IOCTaTHﬂ AZ Bz Bg rz )12 E3
24 Kaprep 3agap0ro Mmocta FCPMCTHAHICTR
YIIJIBHEHHS] KPUIIKH
HenocrartHiii piBeHb A, By B3 T, JI3 E,
OJIUBH B KapTepi




3 ormamy Ha MOXIMBOCTI NIEKUTPKOX BIJIMOB y HNEAKHX JeTaliei,
3arajbHe YHUCIIO MOMJIMBHX XapaKTEPUCTUK JeTaleld aBTOMOOLIS MOKe
0OYHCIIOBATUCS COTHSIMH.
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Pucynok 2.1 — O6nacti JOBrOBIYHOCTI €IEMEHTIB aBTOMOOILIS

3aBaaHud

1. BignoBimHO 10 CKIQJCHOI CTPYKTYpPHOI CXEMH BHPOOY
pO3pO0JIIOBAHOTO B KYPCOBOMY MPOEKTI CKJIACTH KaTaJlor HaJiMHOCTI
€JIEMEHTIB BUPOOY, SIKUI 300pa3uTH y BUTJISII TaOHIII.

2. BUKOpPHUCTOBYIOUM XapaKTEpUCTHUKH HAJIWHOCTI EJIEeMEHTIB
3pOOHTH aHai3 HAAIMHOCTI BUPOOY, PO3TIISIHYBIIH THUITOBI 3aBIaHHS

- 3arajpbHOI OIIHKYM HAJiHOCTI BUPOOY BU3HAYMBIIM. SKa KIIbKICTh
€JIEMEHTIB MAIOTh Pi3Hi PiBHI HaAIHHOCTI: aOCOMIOTHY, BiTHOCHO HaMiiHY,
00OMeXeHY, KPUTUYHY JOBTOBIYHICTh; BIIMOBH SIKUX €JIEMEHTIB JIO SKUX
HACJIIJIKIB TPUBOMATH; JOBTOBIYHICTh SKHX JeTajic Tpeba IMiJBHIIUTH B
nepury 4epry i 1.11.;

- OIIHKH 30aJIaHCOBAaHOCTI KOHCTPYKTHUBHHX pIllIEHb IO KOXHIil
JIeTalli; YCYHEHHS SIKAX BIZIMOB JieTaJiell BUCOKOBAPTICHI 1 TPYAOMICTKI; SIKI
13 HUX BU3HAUYAIOTh pecypc BUpOOyY B LIOMY, sIKi BUKOHaHI 3 a0COIIOTHOIO,
BiTHOCHOIO, OOMEXKEHOI a00 KPHUTUYHOIO JIOBTOBIYHICTIO, a SIKi MEHII
JIOBIOBIYHI, ajle MAalOTh MEHIII HEraTUBHI HACIIAKU BiAMOB U T.1.;



- BWSBIICHHS TIPIOPUTETY HANPAMKIB TMiABUINEHHS HaXIHHOCTI
BUPOOY;

- OLIHKM PAaIiOHAILHOCTI 3aIVIAHOBAHHUX CKCIUTyaTal[iiHUX BILTUBIB
Juts 3a0e3nedyeHHs epeKTUBHOI eKcITyaTalii BUpoOy;

- TUTAaHYBaHHS YeproBOCTi pobit i3 TTOJTIIIIICHHS
PEMOHTOTIPUAATHOCTI 1 3HIKEHHIO BapPTOCTI €KCILTyaTallil;

- TIOTIePEJHBOT OLIIHKK TOTPed Yy HOMEHKJIATYPI i KiIbKOCTI 3alacHUX
YaCTHH JJIs 3a0e3MedeHHs eKCILTyaTailii BUpooy;

- OLIIHKYA MOJKJIMBOCTEHM 3HIDKEHHS MacH, METAJOEMHOCTI AeTajei
BUPOOY Ipu 30eperkeHi IXHbO1 TOBrOBIYHOCTI.

Pe3ynbpraTy BUKOHaHMX 3aBIaHb 3BECTH B IiJICYMKOBI Ta0m. 2.2, 2.3.

Tabmuus 2.2 - Karanor HagiiiHOCTI €JIEMEHTIB

(HaiiMeHyBaHHS BUPOOY)

Ne . . . .
W HaiimenyBanus nerani BUpoOy HaiimMenyBanHs BigMOBU XapakTepucTika
1 2 3 4
Tabmurs 2.3 - AHami3 HaliIHHOCTI BUPOOY
(HaliMeHyBaHHS BUPOOY)
Ne . . .
i HaiimenyBaHHS THITIOBOTO 3aBIaHHS 3MmicT aHAMIZY

1 2 3
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Taomuis 2.4 - Kinacudikaliis 03HaK BiZIMOB 1 BIJIOBIIHUX 1X PIBHIB

rijgn O3Haka IMosuauenns o3uak (A, b, B, ', I, E)
1 Hacnigky BigMoBH Heb6esneunnit Besneunnii - -
Ay Ay
2 Tun BigMOBH PanroBuii [Toctynoswuit - -
b b,

3 PiBeHb MOKa3HUKA KPUTHYHUHA OOMeKEHHI Bignocuuii AOCOoMOTHHI
JIOBrOBIYHOCTI B: B> B3 B.
€JIEMEHTa (pI/IC. 21, (B21, Bzz, Bz3) (B31, Bgz) (B41, B4z, B43)
Tabi. 2.2)

4 MOKIMBHI MOMEHT TTicas J10 BUHMKHEHHS - -
eKCIUTyaTauiitHoro BUHHUKHEHHS BigMOBH
BIUIUBY BiZIMOBH (mpodinaxruk-

(o notpe6i) Huit)
F1 Fz

5 TpynomicTkicTs Benuka Mana CymapHa -
yCyHEHHs abo Pl B} p1P3 (Hakomuuy-
MOTIEPEHKEHHST BaJIbHA)
BizMoBH )16}

6 Bapricts 3amacHux BHCOKa HHU3bKa Hakormuuy- -
yacTuH abo E, E; BajJbHA
Marepiais E;3
IMpumitka. Tlpm ckmagaHHI — XapakTEepUCTUK  TPYIAOMICTKICTh

YCYHEHHS BiJIMOBH YMOBHO HMPHUIMA€ETHCS MAJIOIO MIPU TPHBAIOCTI OHOTO
yCYHEHHS B Mexax | roj. abo BiICYyTHOCTI BTparT JiHIHHOTO Yacy.

B HaB4YanbHHUX 3aBIaHHSX, IPU BiJICYTHOCTI HOPMATHBHUX JIAaHHUX IO
TPYZOBUTpPAaTaM Ha YCYHEHHs BiJIMOB, PEKOMEHAYETHCS MEXY MalluX i
BENIMKUX TPYAOBUTPAT BH3HAYATH MOXIIMBICTIO 3aMiHU Je€(EKTHHX
neraneil Oe3nocepeHbO 0e3 JAEMOHTaXy 1 po30MpaHHsS BY3IIB JI0 SKHX
BOHHU BXOJISITh.

Bapricth 3aMiHHUX AeTalell NPUIMAETBCS MAJIOK0, SKIIO BOHA HE
nepepuirye 1% HOpPMAaTHUBHOI BapTOCTI 3alacHUX YacTHH 3a HApOOITOK
ABTOMOOLUIS /IO KalliTAILHOTO PEMOHTY.
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3 MPAKTHUYHE 3AHATTSA Ne 3

BU3HAYEHHSA XAPAKTEPUCTUK IIOKA3HUKIB
JOBI'OBIYHOCTI

3arajbpHi M0JI0KeHHS

UwucnoBi 3HauUCHHS TIOKa3HMKIB, [0 BHU3HAYAIOTh MEXKI KJaciB
€JIEMEHTIB BHpPOOy 10 JIOBTOBIYHOCTi, 3aJie)aTh BiJi IMOKa3HUKIB!
HOPMOBAHOTO HapOOITKy aBTOMOOIIS B IIOMY A0 KalliTATbHOTO PEMOHTY
L,
BiJIIIOBITHOTO PETIIAMEHTHOTO TeXHiYHOTO 00ciyroByBanus TO-1, TO-2.

st pi3HUX CTaHIB €JIEMEHTIB BHpOOY, IO Ma€ HAaBEJCHI BHIIEC
3HaYeHHSI TMPOOITiB 1 TepMiHIB CIy’)KOM, 3 ypaxXyBaHHSIM ICHYHOUOI
NPaKTUKH, MPEACTABISIEThCS MOXKIUBICTh BU3HAYUTU B CEPEIHHOMY 3a PiK
pOOOTH HACTYIHI XapaKTEpPUCTHUKH JOBFOBIYHOCTI: iMoOBipHicTh R
30epexeHHs] BUpOOaMu TIpare3aaTHocTi; yuciao BiaMoB N Ha N BupoGis;
mapaMeTrp IOTOKy BiaMoB W. XapakTEpUCTUKUA  JIOBTOBIYHOCTI
PO3MOIIAIOT TS BiIIOBITHUX MOKA3HUKIB BiIMOBIIHO MO iX piBHAL.

Buxonsuu 3 iCHyrO4YOi NpPaKTHKH 4YHCIO BIAMOB 1, BiJIIIOBIJIHO,
eKCIUTyaTallifHuX BIUIMBIB N s €JIeMEHTIiB aBTOMOOUIS KPUTUYHOI

cTpoky ciyx6u t,; piunoro mpobiry L, ; mpo6iris L, ,, Ly, , no

nosrosiuocti B, Bupakaerbcst B iXHBOMY MOXIIHBOMY MpPOSBi JO

BUTIKaHHS HaMEHIIOTO HapoOiTKy BUPOOY 10 PErIaMeHTHOTO TEXHIYHOT'O
o0ciyroByBanHsl TO-1 1 BU3HaYa€THCS BiTHOIIEHHIM

n, =L, /(4L t,). (3.1)

TakuM 4YHMHOM, SKIIO YWCJIO BIAMOB Oyae piBHEUM  abo
MepeBEepPIIYBATH 3a3HAYCHE BIiJHOIICHHS, TO TaKW piBEHb MOKA3HUKA
JIOBrOBIYHOCTI €JIEMEHTa BU3HAYAIOTh SIK KPUTHYHUH.

Jns  oOMexeHOI  JTOBrOBIYUHOCTI 82 YUCJIIO  BIAMOB, IO

NPOSIBIISIIOTECST B Tiepio] MK mnepmmM npoBeneHuM TO-1 1 HapoOiTKOM
BUPOOY 110 PEriaMeHTHOro TexHiuHoro oOcmyroByBaHHi TO-2, piBHHM

3BUYaiiHO miBpiuHOMY 11poGiry L, /2, BusHayaeTbes BigHOLICHHAM
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n05 = Lp/(ZLTO—Z tp) (32)

Slkmo B pik MPOSBISAETHCS OibINA KUIBKICTH BIIMOB, TO TaKWi
piBEHb IMOKAa3HUKA JOBTOBIYHOCTI BU3HAYAIOTDH K OOMEKCHUIA.

Jlnst BigHOCHOI mOBroBiuHOCTI B,, XapakTepHuM € 4mcio BigMOB,

SK1 MPOSIBIISIIOTHCS B TEpioJ] MiXK MUHYJIMMH JBOMa PiYHUMH Hpoliramu i
HapoOITKOM [0 TIOBHOTO pECYpPCHOTO TMpOOiry, M0 BHU3HAYAETHCS
BITHOILIICHHSIM

n =L, /2L), (3.3)

TOOTO, SKIIO B PIK IPOSBISIETHCA OLNbIIA KIJIBKICTH BiMOB, TO TaKWi
piBeHb MOKAa3HMKA JOBIOBIYHOCTI BH3HAYalOTh SIK HexoctatHiilt (B, ), a
MPU MEHIII KiTBKOCTI BiIMOB TOKAa3HHK JOBIOBIYHOCTI BH3HAYAIOThH SIK
BigHOCHOI noBrosiunocti ( By,). st neraneit abcomoTHOI 1OBroBi4HOCTI

n, <1.

Hami mis obnacteid JOBrOBiYHOCTI 3aMalOTHCS BITHOCHO PIBHUMH
iHTepBaIaMu: AJ1s1 00J1acTi aOCONIOTHOI TOBTOBIYHOCTI 13 YMCIIOM BiJIMOB Y

pik N e [O,l] inTepBanamu s pisuis B,,, B,,, B,; Ha N Bupo6is y pix;
U1 00acTi BIIHOCHOI JOBrOBIYHOCTI 3 N € [(ng +1), nH) 1 HEIOCTATHBOL
JIOBIOBIYHOCTI 3 N € [(nH +1), n06) BisiMoB Ha N BUpOGIB y piK BiAMOBiIHO
B,,, Bs,; st obnacti oOmeskeHoi HaziitHoCTI 3 N € [(n06 +1), nK) BiZIMOB
Ha N Bupo6iB y pik — B,, B,,, B,;; mmt obmacti kpuruunoi

nosrosiunocti B, 3 n=n_ .

[Ipu BU3HaUEHHI MEX IHTEPBAJIiB PIBHIB JOBIOBIYHOCTI, 3aJI€KHO BiJI
NOPSIKY OOYHCIIeHb, HEOOXIJHO 3aCTOCOBYBATH JIHCHI 4YMCIIa 3HAYCHb
nopsaxy: 0,1; 0,01 # T.m.

VY BiINOBIMHOCTI 31 3HAYCHHSAMU BiJIMOB BH3HAYAIOTh IapamMeTp
MOTOKY BiZIMOB W, SIK CEPEAHE YMCJIO BIIMOB MOOJU3Y HAPOOITKY LL, , Ha

lkM nUIAXy I8 KOXKHOTO TOKa3HHWKA, BUKOPHCTOBYIOUH HACTYITHE
BiJHOIIEHHS
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w=n/NL,. (3.4)

CepenHbOpiYHY iIMOBIPHICTH 30€pekeHHsI BUPOOaMH Mpare3JaTHOCTI
R Busnawarots i3 pospaxynky Ha N BHpOGIB 10 3a€XKHOCTI

R=(N-n)/N (3.5)

R=(N-n/10)/N ~ (3.6)

PesynpraTn po3paxyHKiB 3aHOCATH A0 Tabmwmi 3.1.

Tabmuus 3.1 - XapaKkTepuCTUKN JOBTOBIYHOCTI

ITokazuuk Ywucio BiAMOB [Tapametp R
JIOBTOBIYHOCTI ua N BupoGiB MOTOKY BiZIMOB (cepeaHBbOpiuHa)
y piK W

AOGCONIOTHA TOBTOBIYHICTH

BigHocHa 1OBroBiuHICTE

HenmocraTHs 4OBroBidHICTH

OO0OMexeHa JOBroBiYHICTh

Kputnyna noBroBigHicTh
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3aBaanus

BHKOPHCTOBYIOUM BHXifaHI naHi, HapemeHi B Tabm. 3.2°, 3po6utH
PO3paxyHKH:

1. XapakTepucTHK JOBrOBIYHOCTI BUPOOY.

2. UucnoBux 3HaYeHb MEX KJACIiB EIEMEHTIB BHpPOOYy TIO
JIOBTOBIYHOCTI.

PesynpraTy BUKOHAHUX OOYMCIIEHD BiOOPA3UTH y BUTIISI NI TAOIHIII.

“Hpumitku:

1. fdxmo 3a BapiantomM mnpuiimaetbess N=10, TOo M1 oOuuCIieHBb
3acTocoByBatu Gopmyiy (3.6).

2. SIkmio B po3paxyHKOBIH YaCTHHI KYPCOBOTO MPOEKTY BU3HAYAINCH
3HAYEHHS TOKA3HUKIB TEXHIYHOTO CTaHy, TO Ul BUKOHAHHS 3aBJaHHS
HeoOXiIHO TX mpuiMaTH 3a BUXi/IHI JaHi.

Tabmuisg 3.2 — 3Ha4YeHHS HOPMATHBHUX ITOKA3HUKIB TEXHIYHOTO
CTaHy BUPOOYy

Bapiantu

IMoxkasuuk 61 2 3 4 5 6 7 8 9 10 11 12 | 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27 28

L., THC. KM 400 450 | 300 350 | 250 400 [ 330 380 | 200 180 | 220 250 | 360 410
P : 350 270 | 360 400 | 300 280 | 450 300 | 350 240 | 340 - - -

tp, pOKiB 10 12 8 9 7 12 10 9 5 4 8 6 12 14

8 6 10 12 8 10 14 12 8 8 10 - - -

L.,Tic. kv | 55 |60 |45 |50 |40 |65 |45 |30 |20 |15 [ 25 |25 |40 | 60
- 35 | 25 [35 |50 |35 [30 |60 |45 |40 |20 |40 |- |- -

L7o-1 10 10 10 10 | 10 8 8 10 10 15 | 8 10 | 8 8
THC. KM 10 10 | 8 8 10 8 8 6 10 8 8 - - -
L7o-2, 20 20 | 20 20 | 20 16 | 16 20 | 20 30 16 20 | 16 16
THC. KM 20 20 16 16 | 20 16 | 16 12 | 20 16 16 - - R

Nos 100 | 10 | 100 | 10 | 100 | 10 | 100 | 10 | 100 | 10 | 100 | 10 | 100 | 10
) 100 | 10 | 100 | 10 | 100 | 10 | 100 | 10 | 100 | 10 | 100 | 10 | 100 | 10
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4 TPAKTUYHE 3AHATTA Ne 4

AHAJII3 HAJIMHOCTI CTPYKTYPHOI CXEMHA
EJEMEHTIB ABTOMOBLIS 110 ®PATMEHTAM

3arajbpHi M0JI0KeHHS

Jns OmiHKM HamiMHOCTI By3miB BHpPOOY pPO3TISNAIOTH HE TLNBKH
¢hi3nyHy HaJiHICTh KOXKHOTO 13 HOTO CKJIaJOBUX €JIEMEHTIB, ane i 3B’ SI3Ku
[IUX EJIEeMEHTIB Mk 00010, 10 BILTUBAIOTH HA MPaIe31aTHICTh By3Ja.

VY HaWOpoCTINIOMY BHIIAQAKY €JIEeMEHT MOXKe IepeOyBaTH B JIBOX
CTaHax: Mpale3JaTHOMY CTaHi 3 iMOBipHicTIO R abo B Hemparne3gaTHOMY
ctaHi 3 iMoBipHicTio F. Tozi a1t TOBHOI TPy IMOBIpHHUX CTaHIB MaEMO

R+F=1.

st cuctemu i3 IBOX €JIEMEHTIB MOJJIMBE YMCJIO CTAaHIB YOTHPH 1
JUTSI TIOBHOI TPYTIH IMOBIPHUX CTaHIB MaEMO

(R1 + F1) : (Rz + Fz) = R1R2 + R1F1 + I:1R2 + I:1F2 =1.

. . ) ) .. n
BiamoBigHO A1 CUCTEMHM 13 N EIIEMEHTIB YHCJIO CTaHIiB piBHE 2
BU3HAYAETHCSA KUIBKICTIO WIEHIB CIIIBMHOKHHUKIB 3aJ1€KHOCTL

n

[T(Ri+Fi)=1.

i=1

Yucno mparne3JaTHUX CTaHiB NMEBHOTO BY3Ja 3aJISKUTh BiJ] crioco0y
3'eqHaHHS eleMeHTiB. MOXXITUBI 3HA4eHHS IMOBIPHOCTI Mpane3naTHOTO
CTaHy By3jJa 3ajJekaTh TAaKOX BIJ CHIBBIJHOIICHHS WMOBIPHOCTEH
Npane31aTHOro CTaHy KOXKHOTO 3 €JIEMEHTIB, IO BXOJSTh J0 IIBOTO BY3JIa.

3anexxHo Bix crmocoly 3'€IHAHHA €JEMEHTIB YHCIO IMpane3JaTHUX
CTaHiB By3Jla MOXke OyTH pizHUM. OJIHaK 3aBXAM € JBa TPAaHUYHHUX CTaHH,
SK1 BIIMOBIAIOTH MiHIMaNBHIA IMOBIpHOCTI 0€3BiZIMOBHOI PoOOTH mpH
NOCTIIOBHOMY 3'€IHAaHHI, L0 MAae€ JHIIE OAWH INpaue3JaTHUH cTaH, i
MaKCHUMaJbHIA 1MOBipHOCTI 0€3BiIMOBHOI POOOTH NpH MNapaneIbHOMY
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3'eAHaHHI, 10 3a0e3mevye (2n-1) npane3faTHUX CTaHiB IpU OJHOMY
HETpane3/[aTHOMY.

VY npoMbKHUX BapiaHTaxX PO3PI3HAIOTH 3MIIIaHI CIIOCOOW 3'€THAHHS
€IeMEHTIB IS SKHX 4YUM OUIBIIE YHCIO TMpare3gaTHUX CTaHiB
PO3TJITHYTOTO By3Jia, TUM BUIIIEC HOTO HAIHHICTB.

IMOBipHICTB TpaIe3aTHOTO CTaHy TOCIIOBHO 3'€THAHUX €JIEMEHTIB
MEHIIIE HAMIHHOCTI HAWMEHIN HAIIfHOTO eJleMeHTa i BH3HAYAETHCA
3aJICKHICTIO

R=fjm. (4.1)

IMOBipHICTB TIpane31aTHOTO CTaHy MapajiebHO 3'€THAHNX €IIEMEHTIB
BUIIlE, HIX IMOBIPHICTh NpAalE3aTHOIO CTaHy HAWOIBII HaIIHHOTO
eJIeMEHTa i BU3BHAYAETHCS 3AICKHICTIO

R :1—ﬁ(1— R) (4.2)

Sk mpuknam, Ha puc. 4.1 HaBemeHI MOXJIHMBI BapiaHTH CXeM
3'eAHaHHS TPHOX EJIEMEHTIB, U1 SIKUX XapaKTEPHO HACTYIIHE:

- ans puc. 4.1 a oxpuH mpane3faTHUi craH, GopMylia po3paxyHKY
IMOBiIpHOCTI O€3BiIMOBHOT POOOTH

R=RR,R,;

- auist puc. 4.1 6 Tpu npane3aaTHUX cTaHu, GopMyIa A po3paxyHKy
HMOBIpHOCTI 0€3BIIMOBHOT poOOTH

R=R, '[1_(1_ R, )(1_ Ra)]: RR;, R; + R F,R; + RR, F;;

- st puc. 4.1 6 yncno npaue3IaTHUX CTaHiB piBHE I'ATH, (hopMyna
JUTSE PO3PaxyHKyY IMOBIpHOCTI 0€3BIIMOBHOT poOOTH

R=1-(1-R)@-R,R,)=1-(F,F, +R,F, + F,R,)F, =
=RR,R, + R F,R, + RR,F, + FR,R, + R F,F;;
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- st puc. 4.1 2 grcno mpane3naTHUX CTaHiB piBHE cemH, (opmymna
JUTSL pO3paxyHKy iMOBipHOCTI 0€3BiIMOBHOI poOoTH

R=1-(1-R){1-R,)1-R,)=1-FF,F, =RR,R, +
+FR,R, + RF,F, + RR,F, + F,F,R, + FR,F, + R F,F..

Tz =z F {112 2 {3

a) ) =) y

Pucynok 4.1 — Cxemu 3'eTHaHHS €JIEMEHTIB, 1[0 3a0€3MEUYIOTh Pi3HY
HaJi{HICTh By3J1a BUPOOY

3aBaaHHA

1. BiamoBimHO [0 BHUXIOHUX [OaHWX 3aBIaHb 1 OTPUMAaHHX
pe3ynbTaTiB MO MPAKTUYHUX 3aHATTSX 1...3 BuOpatu nBa (hparmMeHTH 3i
CTPYKTYpHOI CXEMH CIIPOEKTOBaHOI'O BUPOOY 3 By3iaMu, sIKi HalOinbIie
BIUIMBAIOTH Ha Tpale3aTHICTh BHPOOY B IIJIOMY, 3 KUTBKICTIO €JIEMEHTIB
BiJl YOTHPHOX JIO IIIECTH.

2. BusHaunTH TIOpPANOK 3'€HAHHA E€JNEMEHTIB B  0OpaHuX
(parmeHTax.

3. Cxnactu popMymu po3paxyHKy iMOBipHOCTI 0€3BiIMOBHOI poboTH
BY3JIiB Ta BU3HAYUTH KUTBKICTh 1X Mpalne3JaTHuX CTaHiB.

4. PospaxyBaTu iMOBIpHOCTI 0e€3BiAMOBHOI poOOTH (QparMeHTiB
CTPYKTYPHOI CXEMH CIIPOEKTOBAaHOI'O BHPOOY 3 ypaxyBaHHSIM DPIBHOCTI K
HEPIBHOCTI IMOBIPHOCTEH Ipare3aaTHOCTI eIeMEHTIB.

Pe3ynbraT BUKOHAHOTO 3aBJaHHS BioOpa3uTH y Buriisi tadi. 4.1.

Tabmuus 4.1 - Oninka HagiHHOCTI PparMeHTiB CTPYKTYPHOI CXEMH

(HaliMeHyBaHHS BUPOOY)

Ne HaiimenyBanns Pospaxynkosa Kinekicts ImoBipHICTB
n/m | ¢parmenTa (cxema) ¢dopmyna npare3TaTHUX CTaHiB 0e3BiIMOBHOT
poboTH

1 2 3 4 5
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5 NPAKTUYHE 3AHATTA Ne 5

BU3HAYEHHSA fIMQBIPHOCTI HOABU BIIMOB PI3BHUX
KATEI'OPIM CKJIAJJOBUX BUPOBY, 1O
INPOEKTYETHCA

3arajbHi I0JI0KeHHS

BukoHanHs  3aBOaHHs ~ JAaHOTO  MPAKTUYHOTO  3aHATTS €
IPOJOBKEHHSM IIOIEPEIHbOI0 3aHATTS, IPU LBOMY BHUKOPHCTOBYETHCS
METO/IMKa 00YMCIICHb, PO3IJISIHYTa Ha 3aHATTI Ne 4.

Bynb-sikuii mpoekToBaHUH BUPiO, CTPYKTYypHA CKIIaJ0Ba KOHCTPYKIIIi
aBTOMOOINIA,  XapakTepU3YETbCS  PO3MAITICTIO  PEXHUMIB  POOOTH,
00yMOBIIEHHX 3MIHOK) IMapaMeTpiB HaBaHTXEHHS W TpoIllecaMi, IO ix
CYIIPOBO/KYIOTb.

J1st OIiHKY cXeMHOI HaliHHOCTI 3 ypaXxyBaHHSIM IMOBIpPHOCTI TIPOSIBY
THX a0o0 IHMIMX YMOB MPOTIKAHHA TPOIECiB HEOOXIAHO: YCTAaHOBHUTH
¢i3uyHy  CYTHICTh MOXJHMBOI  BiIMOBH, TOOTO BU3HAUUTH BH]
HECTPAaBHOCTI, CTaH EJIEMEHTiB, LI0 HOro oOyMOBIIOIOTh, YMOBH
MPOTIKaHHS MOJIH, M0 BiI0OYBAIOTHCS MPH I[bOMY; BU3HAYUTH THIT BiIMOBU
3a 03HAKOIO MPOSBIICHHS, [TOCTYIIOBA Y PANTOBA; BUIUIMTH i MO3HAYUTH
IMOBIpDHOCT1 pPeXHMiB POOOTH, SIKi XapaKTepHi JUIs Jiana3oHy 3MiH YMOB
pO0OTH; CKIIaCTH aHAJITWUYHE BUPAXKEHHS ISl KOXKHOTO THUILy BiJMOBH,
BIZIIOBIAHO 110 SKOTO Oyze BU3HAYCHA CyMa MOXIIMBHUX CTaHIB, XapakTepHa
yMOBaM MOTO TPOTIKaHHS, 32 3HAYEHHSIMHU XapaKTEPHCTHK IMOBIPHOCTI
CTaHIB BHMKOHATH PO3PAaxXyHOK HMOBIpHOCTEHl BHUHHMKHEHHS BHIIJIEHUX
BIIMOB.

OTtpumaHi pe3ynbTaT pEKOMEHAY€ETHCS 3BECTH B TaOIHIIIO 5.2.

XapakTepHUH MPUKIIAJ OIIIHKH WMOBIPHOCTI BiIMOB Pi3HOT KaTeropii
B YMOBax X HPOSIBICHHA [UII MAacTHWJIBHOI CHCTEMH arperary po3KpHBae
THUIIOBI MiJIXO/IN TIOCTABJICHUX 3aBJIaHb.

Jns MacTHibHOT cucteMu arperaty (puc. 5.1) MOXIJIMBI HaCTyIHI
BIIMOBHM: IIOJIOMKa TIIPHBOJAa MAaCJISIHOTO Hacoca; IOJIOMKa NPYKUHH
PEeAYKLIMHOro KJIanaHa; MOPYLICHHS PEryIIOBaHHS NPY>KUH MEPEIyCKHUX
KJIalaHiB; TPUCKOpPEHE 3HOIIYBaHHs arperary B IYCKOBHH Iepioa o
BUXO/y Ha poOOUHil pexxiuM, 00yMOBJICHE ITiAIBUIIEHOIO B'S3KICTIO MacTUIIa,
3a0pynHeHHS QiNbTPiB rpyOOro i TOHKOTO OUMILEHHS.
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1 - pagiarop, 2, 6 - nepemycKHU# KiamnaH, 3 - GinbTp rpydoro ouMIIeHH, 4 - KaHAIU
PO3MOiTy MacT/IIa, 5 - GITBTP TOHKOTO OYHIICHHS, 7 - peIyKIiHUI KllamaH, § - Hacoc
Pucynok 5.1 — Cxema MacTHJILHOI CUCTEMH arperary

[IpuiiMatoTbCs HACTYIHI MMO3HAYEHHS! IMOBIPHOCTEH Mpare31aTHOTo
CTaHy €JIEMEHTIB PO3TIISTHYTOI CXEMH:

R,, F, - m1s Hacoca;

Rger Fg. - 01 GpipTpa rpy00ro o4MIeHHs;

Rpms Fm - 1 GiIbTpa TOHKOTO OYMILEHHS,
Ry Fpx - 18 penyKiiiHOro Kiianasa,

Rup» Fug - 114 meperryckHoro kianasa QuibTpa;

Ryps Frp - 10151 IEpEyCKHOTO KJIallaHa pajiaTopa,

Poor 1 Poyz - IMOBIPHICTB peXXUMIB poOOTH arperary Ha IMOHMKEHUX 1
pOOOYHX YacToTaX;

P.o 1P, - IMOBIpHICTB XOJIOJHOTO i POTPITOTO arperary.

BiamosigHo 1o ckmagennx maHux (Tabin. 5.1) iMOBIpHICTE panToBOi
BIJMOBH MO MOXIHUBHX CTaHaX 3 YpPaxyBaHHAM TMPOSBY CTPYKTYpPHOI
B3a€MOIi1 €JIeMEHTIiB CXeMH BH3HAYHUTHCS 10 (hopMyi

Fo=F (Raa'aal+aaz)+ R -Fae By +
+F -F,-P

fal"

(5.1)

IMOBipHICTP TOCTYIOBOI BiIMOBH [0 MOXJIHMBHX CTaHaxX 3
ypaxyBaHHSIM TPOSIBY CTPYKTYPHOI  B3a€MOMIl  E€JIEMEHTIB  CXeMU
BU3HAYUTHCS 110 HOPMYITi



Fo~Fs "RaiRes ~Ris ‘Pia+Ris ~Ros - Fop " Rig P +
+Fss Roo "Ris *Pa +Rig "Ros"Rop - Fig - Py + (5.2)
+Ri; Rys - Rsy P

Tabmums 5.1 - BmiuB BiIMOB OKpeMHX €JICMCHTIB Ha BiJIMOBH
BUPOOY B LiIOMY

Ne . . . ImoBipHicTh .
®i3U4yHa CyTHICTh BIAMOBHU Binmosu

n/n MOSIBU

1 Hacoc

1.1 ITomomka nmpuBoaa F. BII

1.2 PenyxuiitHuit knamnaH BiIKpUTHIT Ha MaTiid
4acToTi 00epTaHHs (TIOJIOMKA KITaaHHOT Fox Poor BIT
MPY>KUHN)

2 QipTp rpybOro OUHMIIECHHS

2.1 OinpTp YUCTHH, alie MPOIYCKHUHN KIIaaH R, E n
BiIKpUTHI b ndp

2.2 QinbTp 3a0pyaHEHUH, TPOMYCKHUH KiIamaH = n
BIJIKPUTHI e

3 QDigbTp TOHKOTO OYHIICHHS

3.1 QispTp 3a0pyaHeHHUIT F o I

4 Macnsuauii pagiatop

41 ArperaT nporpiTuii, IPOIMyCKHUH KiarnaH F p n
BiJIKpUTHI nptno

4.2 3ani3HIOBaHHS HAJIXO/PKEHHS XOJIOJHOTO MacTHIa p n
JI0 TEPTHOBHUX MOBEPXOHB x

3aBaaHHA

BiamoBigHo 10 naHWX 3BeNIEHOI TAONUIN Pe3yiIbTaTiB OOYMCIICHb 3a
3aBIaHHSAM IIPAKTUIHOTO 3aHTTS No 4:

1. BusHaunt  ¢i3WyHy CYTHICTh MOMXJIMBHUX  BiIMOB  JIJIS
PO3MIITHYTUX HE MEHII IBOX ()parMeHTiB CTPYKTYPHOI CXEMHU.

2. [lo3HaunTt  IMOBIPHOCTI  PEXHUMIB  pOOOTH  PO3MIISTHYTHUX
(parMeHTIB 3a yMOBaMHU NPOSBY BiJIMOB, 3HAYEHHS BH3HAYMTU I10
XapaKTepUCTUKAX HaJ[iHHOCTI €JIEMEHTIB.

3. 3 ypaxyBaHHSM 3HaYeHb HMOBIPHOCTEH 30€pEKEHHS eIeMEHTaMH
(parMeHTiB Tpare3naTHOrO CTaHy, 3pOOMTH pO3paxyHOK I1MOBIPHOCTI
BUHHUKHEHHS] MOXKJIMBHX BiJIMOB.
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PesynpraTi BUKOHAHOTO 3aBIAHHS BiOOpa3sWTH y BUTISAAI TAOIUII
(ta6m. 5.2) Ha apkymri ¢. A4 aGo B 30IIUTI, TIPUBECTH MOPSIOK OOUHCIICHb.

Tabmuus 5.2 - Oninka HaAIHHOCTI (PparMeHTiB CTPYKTYPHOT CXeMH

(HaiiMeHYBaHHS BHPOOY)

HaiimenyBanus . . . 3Ha4YeHHsS
®i3uuHa cyTHICTh | IMOBIpHICTB Tun . . .
¢dparmenTa WMOBIpHOCTI

n/m BiIMOBH THOSIBU BiIMOBH .
(cxema) BI1JIMOBHU

6 MIPAKTUYHE 3AHSATTS Ne 6

PO3PAXYHOK ITIOKA3HHUKIB BE3BIIMOBHOCTI ITPH
BIIOMUX ITAPAMETPAX PO3IIOALTY HAPOBITKY 10
BIIMOBHA

3araJibHi N0J10KeHHS
ImMoBipHiCTh 0€3BiIMOBHOT POOOTH W IHTEHCHUBHICTH BiJIMOB MpH
HOPMAJIbHOMY PO3IIOLII MOXYTh OyTH BU3HAUCHI 110 3aJICKHOCTSX

- iMOBipHICTH Oe3BiAMOBHOI poOoTH ab0 IMOBIpHICTH TOTO, IO
cucrema OyJie BHKOHYBaTH HeoOXiHy (YHKIIiIO B 331aHUii MOMEHT Jacy t

P(t):? f(t)dt; (6.1)

/”t(t)=T;. 62
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HlineHicTh HOpMabHOTO posnoxaity f(t) mae kymomonoaioHy Gopmy,
CHMETPHYHY II0/I0 MATEMaTHIHOTO O4iKyBaHHS (puc. 6.1).
J5iss HOpMAIBHOTO PO3MOIITY

(t-T)?

g 20° (6.3)

0=

me. t - BumagkoBa BeNWYMHA, B HAMIMHOCTI aBTOMOOIIS, 3BUYANHO,
HapoOITOK B 4aCOBOMY BHMIipIOBaHi;

0 - CEpEAHBOKBAIPATUYHE BIIXUICHHS BUIIAKOBOI BEJIMUNHH,;

T - MaTeMaTHYHE OUiKyBaHHS BUIIaJKOBOT BETUUNHH.

7

t
Pucynok 6.1 — I'padik miTbHOCTI HOPMATBHOTO PO3INOALTY

Tomi nans HOPMAIBHOTO PO3MOMLIY IMOBIPHICTH OE€3BiIMOBHOI
poOOTH BH3HAYAa€ThCS HA BHU3HAYCHUH HApOOITOK BU3HAYAETHCS 3a
3aJIEKHICTIO
(t-T)°

e 2" dt. (6.4)

R 1
PO=1

Januii iHTerpad He MOXKHa OOYMCIMTH OTPUMAaBIIM (YHKIIIO B
SIBHOMY BHJI BIJHOCHO HE3aJIe)KHOI IepeMinHoi. ToMy #oro 3HaueHHS
OOYHCITIOIOTECSl YHCIOBUMH METOJaMH, a00 13 3aCTOCYBaHHSM TaOJHIlb
3Ha4eHb iHTErpaja HOPMOBAaHOTO HOPMAaJBHOTO  PO3MOJINY,  SIKi
3aCTOCOBYIOTBCSL ~ IPH  PO3PaxyHKiB  HMOBIpHOCTEH  Oyab-KOro
HOPMAJIBHOT'O PO3IIOIiTY.
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3anexHiCTh MIUTFHOCTI HOPMOBAHOTO HOPMAJIHHOTO PO3MOJIITY Ma€
BUJI

2 i0<z<m. (6.5)

#(2) = \/—

A iHTerpanmpHa (PyHKIlSI HOPMOBAHOTO HOPMAIIBHOTO PO3IOALTY Ma€
BHU]I

7 2

#(z) = % J‘ e2dz. (6.6)

—00

Jns BUMAgKoOBOrO 3HAYeHHsS HapoOiTKy t posmominieHoro 1o
HOPMaJbHOMY  3aKOHI 3 ~ MareMaTH4HUM  dYekaHHsM [ i
CepeTHhOKBAIPATHYHUM BiXHUJICHHSIM 0, IMOBIPHICTb P(?) BU3HAYAETHCS 13

MPUIYLIEHHS 7 = =T

O
Pt)=Pz=""Ty=g"T). 6.7)
O O

Tunosi rpadiku 3aneXHOCTEeH iMOBIpHOCTI 0€3BiIMOBHOI poOOTH i
IHTEHCUBHOCTI BIJIMOB JJIsl HOPMAJILHOI'O PO3IMO/ITY MMOKa3aHi Ha PUCYHKAX
6.216.3.

Loo 20 (T=800, o=25)

' (T=800, o=25)
0,75 15

p(r) 050 T 10
i@

025 5

0

t —= 0 t—==
PucyHok 6.2 — IMOBipHiCTb 0e3BiTMOBHOT PucyHok 6.3 — [HTeHCHBHICTb BiIMOB

po6oTH pU HOPMAITBHOMY PO3MOLTI IpH HOPMaJILHOMY PO3IOIiI HAPOOITKY

HapoOITKY 10 BITIMOBH Ha Bi]MOBY BiZIMOBH
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[lpu ekcroHEHIIaTbHOMY PO3MOALI IMOBIpPHICTH 0€3BiAMOBHOL
poboTu P(?) BU3HAYA€ETHCS 3a 3aJICIKHICTIO

® _t
P@t) = | %ert,tZO, (6.8)
t

a IOiTBHICTh EKCIOHEHLIabHOrO po3noAiny (puc. 6.4) BH3HA4alOTh MO

thopmyi
t

1 _—
f)=—eT,t>0, (6.9)
T
ne T- cepenHiit HApOOITOK HA BiIMOBY.

[lpu excrmoHeHIiabHOMY pO3MOALNl HapoOITKy /A0 BiIMOBH
IHTEHCUBHICTD BiIMOB ITOCTii{Ha 1 BU3HAYAETHCS PIBHAHHAM

_fO_1
A(t) = P(O) =T (6.10)
3aBaannsa

[MobynyiiTe rpadik MiTBPHOCTI HOPMATHLHOTO PO3ITOILITY;
[MoOynyiiTe rpadik iHTEHCHBHOCTI BiIMOB 710 3HaueHHs t=T ro.;
BusHauTe 3HaueHHS IIILHOCTI PO3MOITY B TOUIII t, TOI.;
BusHaute ouikyBaHe YMCIIO MPHIAAIB, SKI BHWNUIA i3 Jagy 3a i

N S

rof.;

5. BuznHaure 11e  yucio g t, ron.;

6. Busnaute, cKiTbKM TIpHUIIAAiB BUHE 3 TaAy B iHTepBai t; - t,ro.

[Ipu BupimeHH] 3aBaHh NPUHAHATH JOMYIICHHS, IO JIOBrOBIYHICTH
KOHTPOJIBHO-BUMIPIOBAJIBHUX TPHJIAJiB aBTOMOOUII Mae€ HOpMalbHHN
PO3MOILNT 13 MAaTeMaTHYHUM YeKaHHSIM 7 TOAMH 1 CepeIHbOKBAAPATHUHUM
BIIXWJICHHSM ¢ TOJIMH, KOPUCTYIOYHCHh BUXIJHUMU JaHUMHU HaBEICHUMU B
Tabmumi 6.2, Ta BHINE 3a3HAYEHHUMH 3arajIbHUMU ITOJOKEHHSIMM 1
3anexuocTsmu 6.1-6.10.

3aBnaHHs 4 — 6 BUpilIyBaTH NIpH AOMYIIEHHI, III0 B MOMeHT t=t, Ha
BunpoOyBaHH: noctasieHo 100 npunafis.
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3aB/aHHA BUKOHATH B POOOYMX 30IIUTAX, JUIS OTPUMAHHX JaHUX
MIPUBECTH TOPSIOK PO3PaXyHKiB, 3pOOHUTH BIATIOBITHI BUCHOBKH.

ZZ
Tabmuus 6.1 - 3nauenHs QyHKIIT (p(Z) = Le 2
N2
z 0 1 2 3 4 5 6 7 8 9
0,0 |0, 3989 | 3989 | 3988 | 3988 | 3986 | 3984 | 3982 | 3980 | 3977 | 3973
0,10, 3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918
0,2 |0, 3910 | 3902 | 3894 | 3885 | 3876 | 3867 | 3857 | 3847 | 3836 | 3825
0,3 |0, 3814 | 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3725 | 3712 | 3697
04 |0, 3683 | 3608 | 3653 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538
0,5 (0, 3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 | 5372 | 3352
06 |0, 3332 | 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144
0,7 | 0, 3123 | 3101 | 3079 | 3056 | 3034 | 3011 | 2989 | 2966 | 2943 | 2920
0,8 |0, 2897 | 2874 | 2850 | 2827 | 2803 | 2780 | 2756 | 2732 | 2709 | 2685
09 |0, 2661 | 2637 | 2613 | 2589 | 2565 | 2541 | 2516 | 2492 | 2468 | 2444
10 (0, 2420 | 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
1,110, 2179 | 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 | 1965
1,2 |0, 1942 | 1919 | 1895 | 1872 | 1849 | 1826 | 1804 | 1781 | 1758 | 1736
130, 1714 | 1691 | 1669 | 1647 | 1626 | 1604 | 1582 | 1561 | 1539 | 1518
14 |0, 1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1384 | 1315
15]0 1295 | 1276 | 1257 | 1238 | 1219 | 1200 | 1182 | 1163 | 1145 | 1127

16 | O, 1109 | 1092 | 1074 | 1057 | 1040 | 1023 | 1006 | 0989 | 0973 | 0957

1,7 | 0,0 | 9405 | 9246 | 9089 | 8933 | 8780 | 8628 | 8478 | 8329 | 8183 | 8036

1,8 | 0,0 | 7895 | 7754 | 7614 | 7477 | 7341 | 7206 | 7074 | 6943 | 6814 | 6687

19 | 0,0 | 6562 | 6438 | 6816 | 6195 | 6077 | 5959 | 5844 | 5730 | 5618 | 5508

2,0 [ 0,0 | 5399 | 5292 | 5186 | 5082 | 4980 | 4879 | 4780 | 4682 | 4586 | 4491

2,1 | 0,0 | 4398 | 4307 | 4217 | 4128 | 4041 | 3955 | 3871 | 3788 | 3706 | 3626

2,2 | 0,0 | 3547 | 3470 | 3394 | 3319 | 3246 | 3174 | 3103 | 3034 | 2965 | 2898

2,3 10,0 | 2833 | 2768 | 2705 | 2643 | 2582 | 2622 | 2463 | 2406 | 2349 | 2294

24100 | 2239 | 2186 | 2134 | 2083 | 2033 | 1984 | 1936 | 1888 | 1842 | 1797

25 (0,0 | 1753 | 1709 | 1057 | 1625 | 1585 | 1545 | 1506 | 1468 | 1431 | 1394

26 [ 0,0 | 1358 | 1324 | 1289 | 1256 | 1223 | 1191 | 1160 | 1130 | 1100 | 1071

2,7 100 |1042 | 1014 | 0387 | 0961 | 0935 | 0908 | 0885 | 0867 | 0837 | 0814

2,8 10,00 | 7915 | 7696 | 7483 | 7274 | 7071 | 0873 | 6679 | 6491 | 6307 | 6127

2,9 |1 0,00 | 5952 | 5782 | 5616 | 5454 | 5296 | 5143 | 4993 | 4847 | 4305 | 4567

3,0 | 0,00 | 4482 | 4301 | 4173 | 4046 | 3928 | 3810 | 3095 | 3584 | 3475 | 3370

3, | 0,00 | 4432 | 3257 | 2384 | 1723 | 1232 | 0873 | 0612 | 0425 | 0292 | 0199

4, | 0,00 | 1338 | 0893 | 0589 | 0385 | 0249 | 0160 | 0101 | 0064 | 0040 | 0024

5, | 0,00 | 1487 | 0897 | 0536 | 0317 | 0186 | 0108 | 0062 | 0035 | 0020 | 0011
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Tabmurs 6.2 — Buxigni qadi po3paxyHKiB IS 3aBIaHHS

BaplanTs (3TiMHO TORATROBOTD HOMER  VHHATY)

o, @| Tlapaerpu

23| & s a7 &9 |0l |i2|13|1d|5|1a|17 |18 19|20 2022|2324 |25
wlol=|lalwl|lw|em|o o ||| |lo|la|lvw|vea|le|lw|a|lalw]|o
SIS |IR|H|S |32 | w|S[2H|IZ|IZ2|I=E|a|4|3 2328|2325

L
leleleleg|lelelelz|lelrle|lzle|lgzle|leleglele|lglzleslglg|g
Hlg|ws|lo|laelala|olala|lrn|la|las|o|le|lala|lsg | 2|a|l®|rn]|D Sl ®
Bl lelF|ld|la|~r ||| Fle|le|lc|d || -|w | |& | |=|o|F | [e|D
Wl |lolo|lvw|la|lolvw|le|lvw|lvw| lvw|lalc|lvw|lo|lo|lw|w|lo|lo|wvw|wv|o|lw|«w
e lale|ls|a|la|le|a|le|(lao|le|lz|la|a|lz|a|le | @e|la|le|m|le | als|e
P IR IR T T e T - e 2 = R I B B B I I R e B B B R R R

3]
elelalelalelelaglglelglalaglglslglalglglalelralelnla
Sl E|E | | Eld|ld |2 H|&@ |28 | @@ S|la|l&m|B|l@|lw|=|lvw|s|a |-
||~ |o ||| |w|eo|lo|B|=|on | |o|C||- ||| |B|l0|=|=]|o

il
o|lwvw|leolvw|lg|lwlo|lvw|lo|vw|vw|lvwlololvw|lo|lo|le|le|lolalwv v v |«
e | la|le | F|F|a|o|lg|a|le|gla|le|lo|lq|e | a2 |v|le|ale|=|o|=
SlE e |S |8 |en |||t |[S e |&|o |F|lo|E|a | |&|-|F|o|la|=|&|0

A

0

Pucynoxk 6.4 — LI[iMbHICTD €KCIIOHEHIIIaTBEHOTO PO3MOLTY HaApOOIiTKY Ha BiTIMOBY
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7 NIPAKTUYHE 3AHATTA Ne 7

PO3PAXYHOK IMOKA3HUKIB BE3BIIMOBHOCTI 3A
3HAYEHHSIMU CTATUCTUYHUX JAHUX HAPOBITKY
J10 BZIMOBH

3arajbHi I0J0KeHHS

Matour naHi mpo 3HAYEHHsS Yacy BHUHUKHEHHS BiJIMOB €JIEMEHTIB
CKIIQJIHOTO BHPOOY, M0 3HAXOAUTHCS Ha MIAKOHTPOIBHOMY BUIIPOOYBaHHI,
1 3acTOCyBaBIIM MpHU IOMY METOAMKY BH3HAYCHHS XapakTCPUCTHUK
IHTEpBAIILHOTO CTATUCTHYHOTO PSITy, OCHOBY SIKOTO i CKJIQAYTh 3HAYCHHS
HalpauioBaHb, MOXHA 3 IEBHOIO JOCTOBIPHICTIO BH3HAYMTU HapaMeTpH,
SKUM TIKOPATAMETHCS Yac HAIIPAIIOBAHHS Ha BiMOBY BHIIPOOOBYBAaHOTO
BupoOy. Hanpukmnaz, mis HOpMaabHOTO 3aKOHY MaTeMaTHYHE OYiKyBaHHS
HaIpalloBaHHs Ha BiAMOBY 7),.,. 1 CE€PeIHbOKBAJAPATHYHE BIAXHICHHS
3HAYEHHS HANPALIOBAHHS G.

3HayeHHs Yacy  HalpalioBaHb  IOBHICTIO  TPECTaBISIOTH
MOYaTKOBUIM MacWB JIaHMX JJISl CKJIaJaHHS 1HTEPBaIBHOTO CTATHCTUYHOIO
pany.

Jlo Takux XapaKTepUCTUK BiAHOCSTHCS:

- KUIBKICTh 3HAY€Hb HAIPaIllOBaHb, MPH SIKUX CHOCTEpiramucs
BimMoBu N y BU3HAUYE€HOMY iHTEepBaji HapOOITKY;

- KIIBKICTh iHTEpBaNiB K;

- mMpuHa iHTepBaiy h;

- 3HaUEHHS HIKHBOI {, 1 BEpXHBOT MEXKi t, CTATHCTUYHOTO PALY;

- CepeJIHE 3HaUYEeHHs -0 iHTepBay i, ; Ta IHTEpBAIBLHOIO PANY tee,;

- 4acTOTa BiJIMOB B KO)KHOMY iHTEpBaJIi N;;

- MaTeMaTH4YHe OYiKyBaHHS CepellHhOI BEIMYMHK HAMpaIfOBaHHS Ha
BIIMOBY T cep;

- CepeqHbOKBaJpATHYHE BiJXWICHHS BEIMYMHHU HAIPAIIOBAaHHS Ha
BiJIMOBY 0.

Bkazani xapakTepuCTHKH BU3HA4alOThHCS 3a hopmyinamu 7.1-7.6.

Hnst obniky 1 mopambmioi oOpoOKM 3HauYeHb XapaKTEPUCTUK
IHTEpBAILHOTO CTATUCTHYHOTO PsIy PEKOMEHIYE PO3paxoBaHi 3HAUCHHS
3BOMUTH B Tabmuio (Tabdm. 7.1).
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K=+N, (7.1)
[
h — max min ’ 72
t,=t . —05h; t =t_ +05h, (7.3)
t, +t
teepi =~ > - (7.4)
Tabmumss 7.1 - 3amexHOCTI IHTEPBAIBHOTO CTATUYHOTO PAIY
HEeNepepBHUX BUIAIKOBUX BETUYHUH
Howmep Mesxi iHTEpBay, Cepenuna Yacrora, | Yacricts,
iHTEpBay, t,t. iHTepBay, n, P
! tcep. i

1 ty; t,+h t, +0,5h n, n, /N

2 t,+h;t, +2h t, +1,5h n, n,/N

i t,+(-1h;t, +ih | t,+(i+0,5)h n, n/N

K t —h;t t —0,5h n. n./N

K
_ th.cep.i nl
Toop =t =" : 75
p.cep. N (7.5)
c 2
Z r]i tcep‘i

o=\ —Técep_ (7.6)
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EKCTIOHEeHIIIAIbHUI  3aKOH  PO3MOAUTY BHIAJIKOBHX BEIUYHH €
OJHOTIapaMETPUYHUM, a HOro mapaMmMeTpoM € A - IHTEHCHUBHICTH BiJMOB,

npuuoMy A = const, To s Bu3HadeHHs 3anexHoctred f(t), P(t), sxi
pO3paxoByIOThCsA 1O ¢dopmynax 7.7, 7.8, JOCTaTHBO TiIBKU BU3HAYUTH
3Ha4eHHA 1), .
ft)=Ae™, (7.7)
-t
P(t)=e"". (7.8)
3aBaaHHs

1. O6poOuTH HaHi MacWBY BiIMOB, OTPHIMAaHHI JIaHHI BiOOpa3uTH Y
BUI TAOJIHIII.

2. PospaxyBaTu 3HaU€HHS: CEPEJHLOIO HAPOOITKY Ha BIIMOBY 7, ¢,
cepeHe KBapaTHIHE BiXMICHHS 0.

3. Ha mincraBi oTpumaHmx maHmx moOyayiite rpadikd st
IIITBHOCTI PO3MOALTY HapoOiTKy n0 BimmosH f(t), imoBipHOCTI mosiBu P(t) i
IHTCHCUBHOCTI ~ BiIMOB  A(?) TIpM  [OMYyIICHHI HOPMalbHOTO  Ta
€KCITIOHEHIIIaJbHOTO PO3MOITY HapoOiTKy Ha BiJIMOBY.

3aBaHHs BUKOHATH 32 YMOB, 1[0 BUIIPOOYBaHHSM Ha JIOBIOBIYHICTh
migmaoTbess N eleMeHTIB aBTOMOOLISA, HapOOITOK SIKUX BHMIPIOETHCS B
TUCSYaX POOOYUX IMKIIIB, a BI]MOBH CTaJHCS NPU 3HAYSHHIX HAPOOITKiB t
HaBEIEHUX B Ta0I. 7.2.

3aBnaHHsS BHKOHATH B poOOuMX 3ommurtax. s oTpUMaHUX JaHHX
NPUBECTH TOPS/IOK PO3PaxyHKIB Ta 3pOOMTH BiANOBiHI BHCHOBKH. Jljist
noOyMoBH  BIAMOBIMHUX TpadikiB PEKOMEHAYETbCS  KOPUCTYBATHCS
narnepoM 3 MiJTIMETPOBOIO CITKOIO.
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Tabmums 7.2 - Buxingai 1aHi 3Ha4eHHS HapoOITKY 10 BiIMOB

B apt asers (2 Have s HapoblToy Ha Bimoe v

B ] wl OIT| OTE | G0 | Sk [ OTF | 00 | 0T | 0E0 | OO | ODL [ QL [ O0Z2 | OZ6 | Okd | 026 | 086 | ODOT | OSOT( OTTT

i L] w1 o O1E | Ok | ek | S8k | ObC | ST0 | G680 | S04 | 080 [ 008 [ 0% | 088 [ SE6 | 066 | 000T | STOT | OLOT) OOIT | OTT0
= 0 T O 002 | OFE | O | 00F | 0% | 670 | @60 | 004 | 022 | 08 [ 08 | 058 [ 006 | 096 | 066 | OO0

i L] 06 561 60 | O0F | (b | OIS | OGS | 019 | 090 | 024 | 0% | 028 | 028 | 026 | 046 | 066 | S0OT | STOT | OSOT| S9TT

= 5L S0T 551 GIT | GBE | ObF | 006 | STS | STO | B0 | O0d | SO [ QLA | 0D8 | 088 [ 094 | L& | OTOT | OROT | OG0T

& 0t 1 1 0 | (62| O0F | 06k | CB5 | ST9 | &80 | S04 | 080 [ 008 [ 0% | 006 | Oké | CB6 | S00T | OE0T | SSOT) QUIT | OZTT
= wt L3 w1 AT | ObE | O0F | S8k | ORC ) 019 | 660 ) 04| 08 | 018 | 028 | 058 | 0Z6 0001 | OZ0T | OROT | SS0T

B L] wl T (er | o0b | SR | 0% | OFS | STO | S60 | OTL | Ok | QLA | 08 | 082 | OTA | 096 | 086 | STOT | SSOT| OSET

= ] wl o 6f | o0k | O0F | OZ% | 06 | 019 | 90 | O04 | S8 ( 028 [ 028  OD& | 096 [ SB6 | OZ0T | OSOT

& L] ot W T | e | ok | 06k | OBE | OT9 | R0 | STL | OB [ 08 [ 0¥ | OE& [ Olé | 068 | OTOT | OE0T | OSOC) GEIT | Q0T
= G wt 1 (B0 | O0E| ObF | 006 | ORS | 570 | QWO | OO0 | 08 | 008 [ 0% | 058 | Oké | L6 | 0E0T | OSOT | OLOT

& o 2] W 06T | Ok | S6F | SO06 | OF% | ST9 | &80 | OTL | 050 [ 028 [ 028 | 082 [ O0& | O9& | OTOT | O#OT | O80T

& o 0é w1 E | S6E | OkbF | 06k | STS | 019 | G50 | O04 | SO0 | G08 | OZ8 | OZ& | 024 | ObE | OZOT | STOT | OBOT| OTET

i G ot w1 T | 6| ek | 06k | 006 | SO0 | (90 | 2 | 080 [ 008 | O | 006 | O9& | 026 | S0OT  OZ0T | OLOT| CEIT

= 3] wt WT| e | Ok | SO | SO06 | ObS | 020 | 020 | S04 | 080 | 028 [ OF | 026 [ Oké | 096 | 066 | STOT [ OROT

i oL a0 i e | 0F | 0iF | S06 | OBE | S0 | SE0 | 0L | 0RL [ 08 [ 0¥ | OZ& | SR | OLE | OTOT | OROT | OSOT) QLOT | SEIT
i o i || Ok | O0b | 00 | OTC | 000 | OTO | (R0 | ODL | OB | OTR [ 0% | 062 [ 006 | 006 | 0@k | 000

" G ot W e | o0k | S8 | O1F | SE6 | 019 | R8O | O0f | OAL [ G08 [ 0E8 | 058 [ Ofé | O9E | S00T | STOT | OZOC) Ce0T | 060T
B oL L8 OPT|  O0E | GLE | 0fd | 0TC | 00D | C0D | 000 | OEd | Okl [ QL | OT2 | 006 | OL6 | 0007 | S0OT | STOT | OLOT

- G 1 w1 067 | GBE | Ok | 006 | OFG | 0E0 | SRQ | GLL | SR [ QAE [ 008 | 058 [ 00 | CEE | 066 | OE0T [ OROT) GZIT | OLTT
" ] ot w1 GHT | O6E | Ok | 006 | OB6 | S0 | GE0 ) OO0 | 0B [ 028 [ 0EB | OE& | 094 | OL6 | SO00T | SEOT

- G LA} D OlE | o2k | 9% | O1F | 065 | 019 | &80 | 020 | 040 [ 018 [ 028 | OZ& | Oké | CB& | OT0T | OE0T  OLOT) OOTT | OFLL
J 0o 138 OTT| (R | O | M | 005 | 00T | OTD | 090 | OO | OB [ 02 [ O | 042 | 026 | 096 | 086 | OZOT | OO0

" 05 Ly RT| Ok | OTF | 06F | OIC | 060 | 000 | QL0 | OT4 | 040 | 06l | 0o | 022 | 006 | (26 | 05 L8 Daa | 60T
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Tabmuus 7.3 - 3HaueHHs QyHKIIT F

-5 Je

e 2dz

z 0 1 2 3 4 5 6 7 8 9
0,0 0, 5000 | 5040 | 5080 | 5120 | 5160 | 5199 | 5239 | 5279 | 5319 | 5359
01 0, 5398 | 5438 | 5478 | 5517 | 5557 | 5596 | 5636 | 5675 | 5714 | 5753
0,2 0, 5793 | 5832 | 5871 | 5910 | 5948 | 5987 | 6026 | 6064 | 6103 | 6141
0,3 0, 6179 | 6217 | 6255 | 6293 | 6331 | 6368 | 6406 | 6443 | 6480 | 6517
0,4 0, 6551 | 6594 | 6628 | 6664 | 6700 | 6736 | 6772 | 6808 | 6844 | 6879
0,5 0, 6915 | 6950 | 6985 | 7019 | 7054 | 7088 | 7123 | 7157 | 7190 | 7224
0,6 0, 7257 | 7291 | 7321 | 7357 | 7389 | 7422 | 7454 | 7486 | 7517 | 7549
0,7 0, 7580 | 7611 | 7642 | 7673 | 7704 | 7734 | 7764 | 7794 | 7823 | 7852
08 0, 7881 | 7910 | 7939 | 7967 | 7995 | 8023 | 8051 | 8078 | 8106 | 8133
0,9 0, 8159 | 8186 | 8212 | 8238 | 8264 | 8289 | 8315 | 8340 | 8365 | 8389
1,0 0, 8413 | 8438 | 8461 | 8485 | 8508 | 8531 | 8554 | 8577 | 8599 | 8621
11 0, 8643 | 8665 | 8686 | 8708 | 8729 | 8749 | 8770 | 8790 | 8810 | 8830
1.2 0, 8849 | 8869 | 8888 | 8907 | 8925 | 8944 | 8962 | 8980 | 8997 | 9015
13 09 0320 | 0490 | 0658 | 0824 | 0988 | 1149 | 1308 | 1466 | 1621 | 1774
14 09 1924 | 2073 | 2220 | 2364 | 2507 | 2647 | 2785 | 2922 | 3056 | 3189
15 09 3319 | 3448 | 3574 | 3699 | 3822 | 3943 | 4062 | 4179 | 4295 | 4408
1,6 0,9 4520 | 4630 | 4738 | 4855 | 4950 | 5053 | 5154 | 5254 | 5352 | 5449
1,7 0,9 5543 | 5637 | 5728 | 5818 | 5907 | 5994 | 6080 | 6164 | 6246 | 6327
18 0,9 6407 | 6485 | 6562 | 6637 | 6712 | 6784 | 6856 | 6926 | 6995 | 7062
19 0,9 7128 | 7193 | 7257 | 7320 | 7381 | 7441 | 7500 | 7588 | 7615 | 7670
2,0 0,9 7725 | 7778 | 7831 | 7882 | 7932 | 7982 | 8030 | 8077 | 8124 | 8169
2,1 0,9 8214 | 8257 | 8300 | 8341 | 8382 | 8422 | 8461 | 8500 | 8537 | 8574
2,2 0,9 8610 | 8645 | 8679 | 8713 | 8745 | 8778 | 8809 | 8840 | 8870 | 8899
2,3 0,9 8928 | 8956 | 8983 | 9010 | 9036 | 9061 | 9086 | 9111 | 9134 | 9158
2,4 0,99 | 1802 | 2024 | 2240 | 2451 | 2656 | 2857 | 3053 | 3244 | 3431 | 3613
2,5 0,99 | 3790 | 3963 | 4132 | 4297 | 4457 | 4614 | 4766 | 4915 | 5060 | 5201
2,6 0,99 | 5473 | 5473 | 5603 | 5731 | 5855 | 5975 | 6093 | 6207 | 6310 | 6427
2,7 0,99 | 6533 | 6636 | 6736 | 6833 | 6928 | 7020 | 7110 | 7197 | 7282 | 7365
2,8 0,99 | 7445 | 7523 | 7509 | 7673 | 7774 | 7814 | 7882 | 7948 | 8012 | 8074
2,9 0,99 | 8134 | 8193 | 8250 | 8305 | 8359 | 8411 | 8462 | 8511 | 8559 | 8605
3,0 0,99 | 8650 | 8694 | 8736 | 8777 | 8817 | 8856 | 8893 | 8930 | 8965 | 8999
31 0,9° | 0324 | 0646 | 0957 | 1260 | 1553 | 1836 | 2112 | 2378 | 2636 | 2886




32

[Iponosskenus Tabnuii 7.3

z 0 1 2 3 4 5 6 7 8 9
3,2 0,9° [ 3129 | 3363 | 3590 | 3810 | 4022 | 4230 | 4429 | 4623 | 4810 | 4991
33 0,9° | 5166 | 5335 | 5499 | 5658 | 5811 | 5959 | 6103 | 6242 | 6376 | 6505
3.4 0,9° [ 6631 | 6752 | 6869 | 6982 | 7091 | 7197 [ 7299 | 7398 | 7493 | 7585
35 0,9° | 7674 | 7760 | 7842 | 7922 [ 7999 | 8074 | 8146 | 8215 | 8282 | 8347
3,6 0,9° | 8409 | 8469 | 8527 | 8583 | 8637 | 8689 | 8739 | 8787 | 8834 | 8879
3,7 0,9° | 8922 | 8964 | 9004 | 9043 | 9080 | 9116 | 9150 | 1849 | 9216 | 9247
38 0,9° | 2765 | 3052 | 3327 | 3593 | 3848 | 4094 | 4331 | 4558 | 4777 | 4988
3,9 0,9° | 5190 | 5385 | 5573 | 5753 | 5926 | 6092 | 6252 | 6406 | 6554 | 6696
4,0 0,9° | 6883 | 6964 | 7090 | 7211 [ 7327 | 7439 | 7546 | 7649 | 7748 | 7843
4,1 0,9° | 7934 | 8022 | 8106 | 8186 | 8264 | 8338 | 8409 | 8477 | 8542 | 8606
4.2 0,9° | 8665 | 8723 | 8778 | 8832 | 8882 | 8931 | 8978 | 9023 | 9066 | 9107
43 0,9° | 1460 | 1837 | 2198 | 2544 | 2876 | 3193 | 3497 | 3788 | 4066 | 4332
4.4 0,9° | 4588 | 4832 | 5065 | 5288 | 5502 | 5706 | 5902 | 6089 | 6268 | 6439
45 0,9° | 6602 | 6759 | 6908 | 7051 | 7187 | 7318 [ 7442 | 7561 | 7675 | 7784
4,6 0,9° | 7888 | 7987 | 8081 | 8172 | 8258 | 8340 | 8419 | 8494 | 8566 | 8634
4,7 0,9° | 8699 | 8761 | 8821 | 8877 | 8931 | 8983 | 9032 | 9079 | 9124 | 9166
4.8 0,9° | 2067 | 2454 | 2882 | 3173 | 3508 | 3827 | 4131 | 4420 | 4696 | 4958
49 0,9° | 5208 | 5446 | 5673 | 5888 | 6094 | 6289 | 6475 | 6652 | 6821 | 6981
5,0 0,9° | 7134 | 7278 | 7416 | 7548 | 7672 | 7791 [ 7904 | 8011 | 8113 | 8210
51 0,9° | 8302 | 8389 | 8472 | 8551 | 8626 | 8698 | 8765 | 8830 | 8891 | 8949
52 0,97 004 | 056 105 152 197 240 | 280 | 318 354 | 388
53 0,9 421 | 452 | 481 | 509 | 539 560 | 584 | 606 628 | 648
54 0,9’ 667 685 702 | 718 | 734 | 748 | 762 | 775 787 | 799
55 0,97 810 | 821 | 831 | 840 | 849 857 | 865 | 873 880 | 886
5,6 0,9 893 | 899 906 | 910 | 915 920 | 924 | 929 933 | 936
57 0,9° 40 44 47 50 53 55 58 60 63 65
58 0,9° 67 69 71 72 74 75 7 78 79 81
59 0,9° 82 83 84 85 86 87 87 88 89 90
6,0 0,9° 90 - - - - - - - - -
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8 ITIPAKTUYHE 3AHATTS Ne 8

PO3PAXYHOK ITIOKA3HHUKIB BE3BIIMOBHOCTI, BUBIP
I OGIPYHTYBAHHS 3AKOHY PO3IOAIJIEHHA 11O
EMIIIPUYHUM JAHUM

3arajbHi I0J0KeHHS

Ha npaktumi wuwacrtime BChOTO JOBOAWTHCS 3yCTpiduaTHcA 3
BUTIAJKaMH, KOJIM HE BiJIOMHIA 3aKOH PO3IOALTY HapOOITKY /IO BiZIMOBH 1 He
Ma€e OCTaTHBO BEJHKOro 00'eMy MaHMX JAJIsl IEPEeBipKU HOro aleKBaTHOCTI.
Jlns BU3HAUEHHS NPUHHATHOTO TEOPETHYHOTO PO3MOILTY HapoOITKY 10
BiIMOBH HEOOXi/THO MaTH MiHIMAITLHO JJOCTATHHOTO 0OCATY BHOIPKY.

Hns  rtpadiuHOi  iHTepmperarii  po3momily — WMOBIPHOCTEH
eKCIIepUMCHTAIbHUX  JTAaHUX OyIyIOTh ricrorpamy  pO3MOJIiITY
HanpairoBans Ha BiaMoBy f(l) Ta rictorpamy intencurocTi BigmoB A(1).

3HaueHHs MUTHPHOCTI HAIIPAIIOBAaHHS Ha BiMOBY BH3HAYAETHCS 32
hopmyioro

f.()=An/nAl,, (8.1)

Iie AN - KiTbKIiCTh BIZIMOB Yy i-My iHTepBalli HApoOITKY;
N - 3arajibHa KiIbKICTH BiIMOB;
A | - 3Ha4YeHHsI iHTEepBaTy HApOOITKY.

3Ha4YeHHS IHTEHCUBHOCTI BiZIMOB BU3HAYAETHCA 32 POPMYJIIOI0
2,()=An/N(I)Al, (8.2)

ne N(I) - kisbKicTh mpare3qaTHiX BUPOOIB, 110 BUIIPOOYIOTHCS HA TUTHHHHIA
MOMEHT HapoOiTKy .

3HaueHHs UMOBIPHOCTI BiJIMOBY BU3HAYAETHCS (POPMYIIOO

F()=n/N, (8.3)
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ae N - KiJBKICTh BIIMOB y i-My iHTepBai HapoOITKY;
N - KiTBKICTh BUPOOIB, 110 BUITPOOYIOTHCA.

3HavueHHs HMOBIpHOCTI O€3BiAMOBHOI pOOOTH  BH3HAYAETHCS
hopmyoro

R(t)=1-F(t). (8.4)

IIpu pmocratHbOMY o00cCs31 BHOIpOK momepenHiii BuOip 3aKOHY
HIUTBHOCTI  PO3MOAUTY BIIMOB MOXKHA 3AIHCHUTH MNpOaHATi3yBaBIIN
CTAaTHCTUYHI XapaKTePUCTHKH BUOIPOK: MaTeMaTHYHE OYIKYyBaHHS i
CepeHE KBaJIPAaTUYHE BIIXWICHHS HApPOOITKY 1O BiMOB, 3a 3HAYCHHIMHU
Tabmuni 8.1 koediuientis Bapiarii v(I)

v(ly=M()/ (1), (8.4)

ne M (l) - MaTeMaTU4He OYiKyBaHHS HapOOITKy A0 BiZIMOB,;

O'(l) - CepeIHE KBaJIpaTUYHE BIIXUIICHHS HApOOITKY JI0 BiIMOB.

Tabmuii 8.1 - 3naueHHS KoedilieHTIB Bapialii s 3aKOHIB
IIUTBHOCTI PO3IOALTY BiIMOB

Ne 3HaueHHs KoedilieHTa, Bup 3akoHy IIBHOCTI

n/n v(l) po3smnojiny

1 0,08 ...0,40 HopmansHwii

2 0,33 ...0,36 Beii0ymna

3 0,35 ... 0,80 Jlorapugmiuao HOpMaBHIH

4 0,60 ... 1,30 ExcrioneHmiansHui
3aBaanHs

1. Pospaxyiite 3nauenns f(l), A(1), F(l), R(l) BimHOCHO mpuBeaeHMX
IHTEpBaJIiB HAPOOITKIB 332 HASBHICTIO YUCJIA BIIMOB, PE3yJIbTaTH 3BEAITH JI0
Ta0nui 8.2.
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2. ToOynyiite ricrorpamu: minsHOCTI HapoOiTKy f(l), iHTeHCHMBHOCTI
BisiMoB A(l) 10 mepruoi, Apyroi, TPeThOi, YETBEPTOI, I’ ATOI BiIMOBH.

3. MoOynyiite rpadiku iimoBipHocTi BimmMoB F(l) Ta #imoBipHOCTI
6e3BinmoBHOi pobotH R(1).

4. Bu3HauTe MOXIIMBI 3aKOHU PO3MOJIiTy HApOOITKY 10 BiJIMOBH.

I[lpuy BuKOHaHi 3aBAaHb 3TiJHO  BapiaHTIB  KOPUCTYHTECh
NPUBEJICHUMHY JaHUMH y Ta0u. 8.3, sKi MOKa3yroTh MpoOir J0 mepmoi i 1o
octaHHBOI BimMOBH N, 1m0 MOTpeOyIOTH BiTHOBIEHHS KOPOOOK mepemad
aBTOMOO1JIS.

3aBjaHHs BUKOHATH B POOOYMX 30IIMTAX, UL OTPUMAHHMX NAHHX
NPUBECTH MOPSIOK PO3PAXYHKIB, 3pOOHTH BIIIOBINHI BHCHOBKH, rpaiku
PEKOMEHIYETHCS BUKOHYBATH Ha MUJIIMETPOBOMY IaIiepi.

Tabmurs 8.2 - 3HaueHHS OTPUMaHUX MTOKA3HUKIB

Hapobirok 10 Iarepnan, Yucno
i-1 BIIMOBH I, Tc. kM BiJIMOB f(I) Ad) F() R(I)
(pemoHTY)
1 2 3 4 5 6 7
i
N

Taomuwi 8.3 - BuxigHi nani 11 BUKOHAHHSA 3aBIaHHS

ThoeT, B m TEoeT, fits ] TEwer, S TEoet. ki ] o, fits ]
THIC Y EifnE THI BT EIPE THC X EIE THE 3T EifIE THL ¥ Ei
Hupoire: mo 1-i8 oz ‘Hapoé row: o 2 EimUER Hapod v mo 34 EifpmEr Heposmor o 4-1EfrER Hhpobior mo - ETMEH
] FEN B i FRE] IR L1 3] 3
4|5 |8 4 | 3 |8 4, 5 | 8 4[5 |6 4, | 5 | 8
T8 |8 T8 |5 Tl 88 LA A -
w1 w1 mo|n P R m| |1
13| 14| 5 13| 14 | 15 i FEA A i 38| M| 15 ' 13|14 | 15
@ I8, | 1T | I8, I Ia, | 17| IR 4 | 1|18 & B || 18 I | 1% | 18
m AR, PRI i b i - mm|n m|m|x
o e e n| x| * | B| M | #| M
0-3 6 1 4 [ 7 [0-30 10 [ 22 [ 20] 030 i I #1331 30] 030 U I
30460 11 ] 10 | 13 | 30460 15 [ 11 [ 10| 3060 | 1415|306 o031 ] 19] @a Frl PN
G040 16 | 18 | 14 |6040 13 | 15 | 14 | 60-90 ) 1916 | d0-W 15 | 18 | 17| 6080 121
90120 | 25 ) 27 | B [901W 15 [ 14 [ 15] 80120 5] 15| 1| %-120 15| 19 | 18| W-1a0 g i 4
o i oo i
120150 3 [ 28 | 30 | 10150 | 15| 17 | 14| 10150 [ 11| 4| L P Ml g 7 5 2
JET
150080 | 46 | 44 | 42 | 150180 [ 1% | 19 | 20 - | 17|
1|02 & [ 20| % [laed | 7 (9 [0
W1
rM| | 10| = i 414 ]2
Waoza: | TAF[ 1M | 176 | Vooeo: | 104 [ 100 | 91| Woa: [ 101 108 | OF [ Boow: [ 96 [ 105 ] 04 | Woeaw: [ 85 | 70 [ 45
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9 ITPAKTUYHE 3AHATTSA Ne 9

PO3PAXYHOK MIMOBIPHOCTI HEPYUHYBAHHS
NIAIIUITHUKIB KOYEHHSI

3arajbpHi M0JI0KeHHS

Po3paxyHKOBY HMOBIpHICTh HEpYyHHYBaHHS R(pr_) BH3HAYAIOThH
J

3aJIEKHO BIJT BEJIMYUHU

Kyj :Tpgolprj , (9.1)
e prl_ - raMMa-BiJICOTKOBHI PeCypcC MiAITUITHAKA, TOJ.
Tpgo - 90%-i1 pecypc, roa.:
10°(C/Q)"
T =—"—2 "</ 9.2
P90 50N (9.2)

C — xoeillieHT Tpare3aaTHOCTI (AMHAMIYHA BaHTAXKOIMIAHOMHICTD),
110 BU3HAYA€ThCA 32 KaTajgorom, H;

Q — 3BejeHe HaABaHTaXEHHS, SIKE PO3PAXOBYEThCS 3a (GoOpMylamMH 3
Katanory, H;

o — moKasHuK crerneni, & = 3 npu 90%-my pecypci;

N — 4acTOTa 06EPTAHHS MiIIIUITHAKA, XB .

IIpu oMy Ma€e BUTPUMYBATHCh YMOBA
R(T,,,) = 7;/100. 9.3)

Po3paxynkoBy HMOBIPHICTh HEpPYWHYBaHHS T AIIATTHAKA
BHM3HAYalOTh 3a 3HaiinenuM 3Hadendsm R(T p7_). 3HaliieHe 3HauYeHHS
]
NOPIBHIOIOTH 13 3a7aHoi0 (pO3paxoBaHOI0) MMOBIPHICTIO HepyHHYBaHHS
7 » KOPHCTYIOUHCH CHiBBiiHOWEHHSM (9.3).

Po3paxyHok He pyHHYBaHHS MiIIHITHUKA BUKOHYETHCS Y HACTYITHIH
IMOCHITOBHOCTI.
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1. JloObmpatoTs TWI 1 HOMEp MIAMIWMHUKA 3 KOHCTPYKTHBHHX
MIpKyBaHb (Ha CTafil BAKOHAHHS KypCOBOTO MIPOEKTY — 3 I€TAICH MAIllnH).

2. 3a karamoroM BuU3HauyaroThb cratTmyHy C, 1 auHamiuny C
BaHTAXOIMIAHOMHICTb, @ TaKOX JONOMDKHHI mapameTp e - KoedilieHT
OCHOBOI'0 HaBaHTA)KEHHS, 1110 B1AIIOBIIA€ BIIHOLIEHHIO

e=F,/C,, (9.4)
ne F, - ocboBe HaBaHTa)keHHS Ha MAIIUIHUK, H.

3. 3a karamorom (tabm. 9.1) Bu3HaA4alOTh KoedilieHTH: X —
paaianbHOrO HaBaHTaXeHHs; K; — koediiieHT Oesnexu; V — xoedilieHT
o0epTaHHs, SKAW TpU OOEpTaHHI BHYTPIIIHBOTO KINbISA IIiAIIAITHUKA
npuiiMeTscsl piBHUM V=1, a y BHIaJKy OOepTaHHS 30BHIIIHHOTO KiJIbLIS
V=1,2; K,, — TemnepaTypHuH.

4. 3BezieHe HaBaHTAKEHHS OOYUCITIOIOTH 32 (POpMyIor0

Q=(XVF, +YF,)K,K,, (9.5)

ne Fr, F; — HaBaHTa)keHHS Ha IiIIIMITHAK BiJIMIOBITHO pajiadbHE Ta OCHOBE,
H;
Y — xoe(ili€HT 0CLOBOTO HABAaHTAKECHHS, BU3HAYAETHCS 32 KATaJOTOM.

5. Busnauarots 90 %-1i pecypc miAmmIHnKa Tpgo 3a popmyroro (9.2).

6. Po3paxoByIoTh iIMOBIPHICTh R(prj ) 3a opmyioro (9.3).

7. OOYHCTIOIOTH HMOBIPHICTh HEpyWHYBaHHS MiAIIUITHAKA 32
rpagikom (puc. 9.1) i HOPiBHIOIOTH A0OYTI CIIBBIAHOMICHHS 13 3aJJaHUMH 32
bopmyioro (9.4).

3aBaanus
3riJHO 3 TEXHIYHOK JTOKYMEHTAIII€0 By3Jia TPAHCIIOPTHOTO 3aco0y,

10 MPOEKTYEThCs BuOpano migmunHuk Ne 00000, m1st SKOro JaHo raMmMa-
BiicOTKOBUH pecypc T),,, Tol. mpu p, %. 3a ymoBaMHu poOOTH BH3HAUEHI:
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pamianmsHe F, kH; ocroBe F,, kH HaBaHTaXeHHS; YacToTa 00epTaHHs N, xB
oGepTaeThcsl BHYTpILIHE Kisblie; po6oua Temieparypa - He 6ibim 3a 90 C.

Ha mifcraBi mpuBeieHUX 3arajibHUX IOJOXEHb Ta HEOOXiIHOTO
JIOTIOMiKHOTO Matepiany (tadi. 9.1, puc. 9.1) 3rigHO 3 BUXITHUMU JaHUMH,
MIPHUBEJCHUMH Y Ta0J. 9.2 MepeBipUTH BIAMOBIIHICTD MIINTUITHUAKA 32 JaHAM
YMOBaM HaBaHTaXXEHHS Ta pOOOTH.

3aBiaHHS BUKOHATH B POOOYMX 30IMMTaX a00 HA OKPEMHX JIUCTaX
dbopmar A, Ans OTPUMaHUX JaHUX TPUBECTH MOPSAOK PO3PaXyHKIB, JUIS
BU3HAYCHHA BIAHOWEHHS 1,99/, OOOB’S3KOBO IPHUBECTU PHUCYHOK 3
BU3HAYCHHSIM WOTO 3HAYCHHS, 3POOMTH BIiJNOBIMHI BUCHOBKH IIOJI0
3aCTOCYBaHHS BUOpPAHOTO TIIIMITHUKA TPU 3a3HAYCHHX YyMOBax U
3a/laHOMY PEXHMMi HaBaHTa)XKEHHS Ta BiJMOBIIHOCTI BHUMOTaM 3aJaHOTO

pecypcey.

Y % J_ur; T

g5t F

90

80 i i
70 i i

T

T T +

64 i i =

50 t £ it

40 it s
. .

30 Bt
04 65 Q5 870

foaShnsna

Il

1
I
T

<]
[
=]
—_

2 3 4 5 67 8TpafToy

Pucynok 9.1 — 3anexxHicTb iMOBIpHOCTI HepYITHYBaHHS IiANIUITHHUKIB BiJ

BIJTHOILIIEHHS T py
T pr
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Taomurs 9.1 - 3uauenus X, Y i e I pamiagbHUX Ta paiabHO-
YIOPHHUX KyJTbKOIIAMAITHUKIB

E OpnHopsaHi JBopsinHi
o | R/IVR)>e | FRIVF)<e | FIVF)>e
° X Y X Y X Y

0,014 2,30 2,30
0,028 1,99 1,99
0,056 1,71 1,71
0,084 1,55 1,55
0,110 | 0,56 1,45 1 0 056 | 1,45
0,170 1,31 1,31
0,280 1,15 1,15
0,420 1,04 1,04
0,560 1,00 1,00

Tabmmng 9.2 - Buxigai JaHH1 11 BUKOHAHHS 3aBIaHHS

Bapiant

Ne Haiimeny- ™~ ] =2 I N IN Q N
T O =T - T < - - - S

— o ™ < 1o} © ~ [e)
! ﬁgﬂm“”' 226 | 317 | 410 | 36318 | 46217 | 36214 | 1000828 | 215
3| T, ron 1000 | 1200 | 1100 | 1400 | 1350 | 1250 | 1050 1200
3 % 95 |97 |9 |94 95 93 9% 92
4 | Foxl 9 11 | 14 | 16 13 20 10 12
5 | FaxH 2 4 2 3 5 3 2 3
6 | n st 3000 | 3600 | 5300 | 3600 | 5300 | 7500 | 3500 5500
7K, 10 |12 |15 |12 11 10 12 115
8 | K, 10 |10 |10 | 10 10 10 10 1.0
9 | C.xH 156 | 133 | 87 | 189 944 | 802 | 38 663
10 | CoxH 112 |90 |52 | 145 651 | 548 | 355 41,0
11 | d,vm 130 |8 |50 | 90 85 70 140 75
12 | D,wm 230 | 180 | 130 | 190 150 125 175 130
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10 MPAKTHUYHE 3AHATTS Ne 10

PO3PAXYHOK IMOBIPHOCTI HEPYHHYBAHHS
IMPUBOJHOI'O POJIMKOBOI'O JIAHIIIOT A 3A
KPUTEPIEM MIINHOCTI BIJI BTOMJIEHOCTI IIVTACTHH

3arajbHi 0J10KeHHS

Po3paxyHOK iMOBIpHOCTI HEpyWHYBaHHsS MPHUBOIHOTO POJIIMKOBOTO
JIAHITFOTa BUKOHYETHCS B HACTYITHIN TIOCHTIIOBHOCTI.
Bu3HauaroTh cepeiHili pecypc JIaHIIora 3a 3aJICKHICTIO

mtN,
o " 3610, (oD

Je M - KUIBKICTb JIaHOK Yy JIaHLIIOTY;
t - xpok naHiroTa, MM;
N, - ekBiBaJICHTHE YMCIIO LIUKIIIB HABAHTAKCHHS;

V, - WBUAKICTb PyXy JIaHIIOTa, M/C.

KinpkicTh J7aHOK, KpOK JAHIFOTa MPHHMAIOTHECS Ha TiJACTaBi
BUXITHMX JIaHUX JIO pO3paxyHKiB, UIIBHIKICTb pyXy OepeTbcs Yy
BIJIIIOBIIHOCTI JI0 PEKUMY pOOOTH BY3J1a, IO MPOEKTYETHCS.

ExBiBanenTHe uncno nukiiB N, Bu3Hauarots 3a puc. 10.1 3anexHo

Bin koedimienra K pn» 1O BPAXOBYE €KBIBAJICHTHE YHCIIO I[UKIIB

HaBaHTAXXCHHA

P n 3 R"lfi a1
K =2 % (10.2)

D-H. Q
ne P - 3yCHIuIsl, 110 TIepeaaeThes Janiorom, H;
N, - yMOBHHIi 3anac MiI{HOCTI BiJ{f BTOMJIEHOCTI, n, = 15;

K - koe}ilieHT, [0 BPaxoBy€ B3HIDKEHHS MIIHOCTI JIAHIFOTA

M.

BHACJIIIOK IUKJIIYHOI fil HaBaHTaxeHHd, K =~ =7

M.

Q - HaBaHTa)XEeHH, sIKe pyiHHYe naHIor, H.
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3ycwins, MO TepefaeThCsl JAHIIOTOM, Ta HOro pylHye Mg dac
po0OTH TIpHIMAETHCS y PO3paxyHKy Ha MIICTaBl BUXINHUX MNaHUX, ¥

BiI[HOBiI[HO 3 pC)KMMaMU HaBaHTAXXCHHS Ta ﬂOBiI[KOBI/IMI/I JaHUMMU.

24

2205

2,0\

1,1 = __

]

2 345679
NQ

Pucynok 10.1 — 3anexnicts koedinienta K, Bix N,

HIBuAKicTE pyXy JIAHLFOTA BU3HAYAIOTh IO 3aJIEKHOCTI

_ znt
” 60000

ne V- WBUAKICTB pyXy JIaHIEOra, M/C;
Z; - KUTBKICTh 3yOIliB BEy4O0i 3ipOUKH;
N, - 4acTOTa 0GEPTAHHS BELYUOi 3ipOUKH, XB
t - Kpok JaHIIOra, MM.

s 2 345679 . 2 345679 ,
0 10 10

(10.3)

Po3paxoByroTh KOedillieHT, 10 BPaXOBYE BiTHOIIECHHS CEPEIHHOTO
pecypcy JaHmora 0 Horo 3agaHoro abo po3paxyHKOBOTO pecypcy, Ha

cTajlii MPOEKTYyBaHHs, TP BiANOBIAHOMY 3HAYEHHI )

T cep.
K, =2

P7j

(10.4)
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ne T, - raMma-BiICOTKOBHII pecypc, TO/I.

P7j
Ha mincraBi orpumanoro 3HadeHHs K,; 3a puc. 10.2 BH3HayaoTh

7;»%0 1 IEPEBIPSIOTH YMOBY
7; =100R (I'Wj )27, (10.5)

ae  yp;,% - 3HauCHHs MMOBIPHOCTI HEpYHHYBaHHS JIAHLIOra, sKe

BIJIMIOBiIae #oro 3amaHoMy abo0 pO3pPaxyHKOBOMY pecypcy Ha crafil
MIPOEKTYBAHHS.

V 5

— ol

:;03 fw/ :?’////(4 -

S

A mw a7z av.s

o // /

00 |y A W

ss |4 A

w7

/"

Yo LT 14 16 15 20%y

I-bp=i4;2-b=I10 3-b=835;

4- bh=757 5-h=84;

Pucynok 10.2 — Ouinka koedinienra y 3a BemuanHoIo K i
MIUPUHOIO 3y0a Beaydoi 3ipouku b

4. Ha mincraBi OTpHUMaHHX pe3yNbTaTiB POOJSITH BHCHOBKH TIPO
IMOBIpHICTh HEpyWHYBaHHS pPOJIMKOBOTO JIAHIIOTa, a TaKOX HOro
BIJMOBIAHOCTI BUMOTaM 3aJaHOTO pecypcy NpU 3aJaHOMy DPEXHMI
HABaHTAKCHHSI.
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3aBaanus

3rigHO 3 TEXHIYHOI TOKYMEHTAIII€I0 BYy3Jia TPAHCIOPTHOTO 3aco0y,
10 MPOCKTYEThCS BUOPAHO POJIMKOBUH JIAHIFOT JJIS 3'€THAHHS TPUBOJIHUX
BajgiB MexaHi3miB. [lomepemHbo nais JaHIOra BCTaHOBJIEHE TIaMMa-
BificoTkoBui pecypc 7, roa. npu p, %. 3a yMoBaMH pOOOTH BU3HAYECHI:
yacToTa 00epTaHHs N, XB™; 3yCUJIA, 10 NIepenaeThes tanmorom P, H. 3a
JIOBIJIKOBUMHU JIAaHUMHU BHU3HAYCHI TCOMETPUYHI MapaMeTPU POJIMKOBOTO
JIAHITIOTA.

Ha migcraBi mpuwBemeHWX 3arajibHUX IIOJOKECHb Ta HEOOXITHOTO
noromikaoro marepiany (puc. 10.1, 10.2) 3rigHo 3 BUXIIHUMHU JaHUMH,
npueneHuMH  y Tabm. 10.1 mepeBipuTH BIAMOBIAHICTH POIUKOBOTO
JIAHITIOTA 33JJaHKM YMOBaM HaBaHTaXXEHHS Ta POOOTH, SKIO OCTAHHIN He
BIANOBIZAa€, TO BH3HAYWTH OCHOBHI 3aXOQM IMOJAO BHKOHAHHS
MIPOMIOHOBAHUX BUMOT.

Tabymng 10.1 - Buxigi gaHHi 111 BAKOHAHHS 3aBIaHHS

Ne Haiime- Bapiant

m/n | wysamus | 19,17 | 2,10,18 | 3,11,19 | 4,12,20 | 5,13,21 | 6,14,22 | 7,15,23 | 8,16,24

1 = 1
E o ] ] ] 1) ' ' & '
S| ST Se | ST B | gz gz e | 2
= |Z8|Zg | =8| 98 |28 | =8| ¢ | =8
3 E= | E® | E7 | &% | 2@ | E© | E =R
= =

2 | T, ron. | 200 230 250 180 210 150 190 210

8 Vi % |8 90 80 92 94 85 94 86

4 m, 112 112 110 100 110 110 66 110

5 t 12,7 12,7 12,7 15,875 25,4 19,5 9,525 12,7

6 2 19 19 17 16 19 19 24 17

7 [ n,xs? 1300 | 2000 1500 2500 1200 1400 2800 1450

8 | b,mm 6 8,5 10 12 14 8,5 10 12

9 | PkH 140 120 200 250 540 360 180 190

10 | Q, kH 1000 | 900 1820 2300 6000 3180 1300 1820

3aBgaHHs BUKOHATH B poOOYHX 30MIMTaxX a00 Ha OKPEMHX JIHCTaX
dbopmar A, mns OTPUMAHHMX MJaHUX TIPUBECTH TIOPSIIOK PO3PaxyHKIB
BU3HAYCHHS HEOOXiHMX MOKa3HUKiB. OOOB’SI3KOBO NPUBECTU PUCYHKH 3
HEOOX1THUMU MOSCHESHHIMH Ta 3pOOMTH BiOBIIHI BUCHOBKH.
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11 MPAKTUYHE 3AHATTA Ne 11

PO3PAXYHOK IMOBIPHOCTI HEPYHHYBAHHSA
OUJITHAPUYHUX 'BUHTOBHUX ITPYKUH CTUCKAHHA 3
IMPYTKA KPYIJIOI'O IEPEPI3Y

3arajbHi 0J10KeHHS

Pecypc mpyXWHH pO3MOAIISAETECA 3a JOTApUPMIYHO HOPMAITBEHUM
3akOHOM posnoniny. Ilpm 1poMy 3HaueHHs KoedilieHTiB Bapiamii Vv
JIOOHMPArOTh 3aJI€KHO BiJl yMOB BUTOTOBJICHHS T4 HABAHTA)KCHHS.

Po3paxyHOk iMOBIpHOCTI HEepyWHYBaHHS TMPYXHUHH BHUKOHYETHCS B
HACTYITHIH MOCITiIOBHOCTI:

1. 3naxonars cepenniit pecypc 7, cep;

2. OGuucmoTh Koedimient K v

3. 3a sHaiinenum koedimiearom K , Ta KoedillieHToM Bapialiii v
]

BU3HAYAIOTH )| 1 MEPEBIPAIOTE YMOBY
1OOR(I'Wj ) > V- (11.2)

Ha MMO4YaTKy BU3HA4YarOTh iHI[eKC IIPY>XUHU I10 CHiBBi,Z[HOH_IeHHIO
c=D/d, (11.2)

ne D - cepenHiii niameTp BUTKA MPYKUHHU, MM;
d - miameTp APOTY 4 MPYyTKa, 3 IKOTO BUTOTOBJICHO MPYXKUHY, MM.

Iotim 3Hax0ATh KOS(DILIEHT KPUBH3HH 32 (HOPMYIIOI0

K =1+E. (11.3)
C

Po3paxoByroTh MakcUMaIbHE HANIPY>KEHHS IIUKITY 32 3aJI€KHICTIO
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_ 2,55KP,,C-10°°

T max d?_ )

(11.4)

1€ Prax - HABaHTaXXEHHS HAPUKIHII poO0YOro xoay npyxunu, H.

I3 yMOB HaBaHTaXEeHHS OOUUCITIOIOTH KOS(DIII€EHT aCUMETPIi ITUKITY

=P/ P (11.5)
ne P, - HaBaHTa)XEeHHS Ha T0YaTKy pobodoro xony, H.

Bu3HaualoTh  KOC(QII[iEHT 3MEHIICHHS YMOBHO  JIOIYCTHMOIO
HaATPY>KEHHS 32 3aJIeKHICTIO

K, =—lmx (11.6)
0,751y_ N

Ae 7,, - yMOBHe JomyctuMe HanpyxeHHs, MIla.

3HauCHHs 7, 3AJIEKUTH BIJ MapKu CTaii, JiameTpa ApOTy, Kiacy

npyxunu (100uparTh 3a Tabu. 11.2).
3a 3HaiinenuMm 3HavyeHHsM I, K,, i rpadikom (puc. 11.1)
00uYMCIIOIOTE T}, cqp -

Jauti po3paxoByroTh kKoedirient K 7, 33 3AJIEKHICTIO (10.4).

3HaueHHs pr_ BU3HAYAIOTh Ha CTaJlii pO3pOOKHU MPOEKTY BUPOOY, i3
]
YMOB 3a0e3Ie4YeHHsT HeOOX1IHUX MMOKA3HUKIB HOTO HAIHHOCTI.
3a 3HalgeHUM Koe(DillieHTOM Ky_ Ta koedilmieHTOM Bapiamii Vv
]
(tabn. 11.1) BusHavatoth ¥; 3a Homorpamorw (puc. 11.2) i nepesipsroTh

yMOBY 3a popmyioro (11.1).
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Ta6mums 11.1 - 3aavuenns koedirienTa Bapiamii v

YMOBH BUTOTOBJICHHS YMOBM HaBaHTaXKESHHsI 14
CreuianizoBaHe HasiBHicTh BUMaakoBuX yaapis BiOpauiii ta | 0,8
BHUPOOHHUIITBO OKpEeMUX MIKOBHUX aMIUTITYAHUX

HAaBaHTAKCHb
HecnemnianizoBane Crana aMIDTiTY1a HAaBaHTAXESHHS 1 1,0
BHUPOOHHUIITBO BiJICYTHICTB BiOparii ynapis
CreriaizoBane Crana aMIDTiTY1a HAaBaHTAXXECHHS 1 0,6
BUPOOHHIITBO BiZIcyTHICTB BiOpanii yapis
 Rma= =SSl
’ SR
N T
H] """"-4..2_ L
It 3 T
0,5 o ==
~LA T
[
03— 2 5 ,2 5352 5 .2 5 -2 5 odpoe
1102t T 10ft Tpprt T o 1007 1 107 Bk
1-r=075; 3-r=0.25; 4
2-r=0,50; 4-r=0,00.

Pucynok 11.1 — 3anexHicTb koedinienTa K, BiJl KITBKOCTI IUKIIIB pOOOTH MPYXKUH
NPH Pi3HNX 3HAYEHHSAX KoedilieHTa acuMeTpii

Tor/ Toend 10 q_l;v
o s
N ==
o B e
o V7 sl
o 7 i
5 //// //_f-
u /j/
) Zmcamir
/
lole 6t 1} / "
K, =Tom/Ts 30 40 50 &0 70 80 w95 o7 9% a%

Pucynok 11.2 — Homorpama i Bu3HaueHHs koedinienTa K, y pasi
JIOrapu(MiYHOr0 HOPMAJILHOTO PO3MOIITY
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3aBaanus

3rigHO 3 TEXHIYHOI JIOKYMEHTAITI€I0 By3Jia TPAHCIIOPTHOTO 3aco0y,
IO MPOCKTYEThCS, BUOpaHa IHJIiHAPUYHA TBUHTOBA TIPYKUHA CTUCKAHHS 3
MpyTKa KPYIJIOro Tepepidy Juis 3a0e3ledeHHs poO0OTH MeEXaHi3My.
IonepenHbo 11 NpyKMHU BCTAHOBIEHO raMMa-BiICOTKOBHI pecypc 7,
OUKITIB. 3a yMOBaMH pOOOTH MeXaHi3My BH3HA4eHi HaBaHTAKCHHS
HaNpHKiHII pobodyoro xomy Pma, H Ta Ha mowatky pobouoro xomy
npyXuHd P, H. 3a HEoOXimHUMU maHUMU JUIS PO3pPaxXyHKIB BH3HAYEHI
FEOMETPHYHI TapaMeTpH MPYKUHH.

Ha miacraBi mpuBeneHUX 3arajbHUX IOJOXKECHb Ta HEOOXITHOTO
nmoromikaOoro Marepiamy (puc. 11.1, 11.2; ta6m. 11.1, 11.2) 3rigHo 3
BUXIIHIMU JaHWMH, TIpUBEIeHUME Y Tabn. 11.3 mepeBipuTH BiaNOBIIHICTH
NPY)XKHHA 33aJJaHUM YMOBaM HAaBaHTAXCHHsA Ta poOOTH. Y BHUIAIKY
HEBIJNOBITHOCTI HEOOXIHO BU3HAYUTH 3aXOAM 10 3a0e3MCYCHHIO
BUKOHAHHS YMOB.

Tabmuus 11.2 - YMOBHI A0yCTHMI HAIIPY>KEHHS

G paBTED HOTHES i o,
T Mistnerp mp vy (TpyTEc) o, Mb

Marepian | Emc | 05 | 10 | 16 | 20 | 25 | 30 | 55 | #0 | 50 | 60 | 80 [&..12 | 123
Tpir I 150 | 125 | Lo | 110 | o0 | &5 | &0 | &0 | 75 | 70 - -

II 110 100 90 a0 a0 20 20 ] T 5] =11]

oI 25 20 T n 5] 65 1] 55 55 50 50

Crams
60021 - - - - - - - - - - - - 75 70
60 C24

Tabimng 11.3 - Buxindi gaHHi 111 BAKOHAHHS 3aBIaHHS

: Ha frvierore arcex B apiasr

o 19,17 21018 | 511,19 | 41220 | 51521 | 61422 | 71525 | & 1624
1 | Emac rpyvsemm I I Juns I 1y jii] jii m
2 lr. a5w” [1pw’ [ss5w’ [ 45107 [ 740" [apw’ [a5w0f | 6210®
3 [n% &7 93 95 90 96 95 52 a4
4| I am 5] 0 a5 ! L] ] 103 143
5 | o nm 15 an a5 38 4.0 15 0 60
& | P H 1540 2500 4750 14400 | 14u00 | 15300 | 1F000 | 10000
7 | Pn H 150 20 730 Z500 250 400 4000 00
RS 0 10 10 0 0.6 1p [E] [iE]




48

3aBgaHHsA BUKOHATH B POOOYMX 30IMMTAX a00 HAa OKPEMHX JIMCTaX
tdhopmary A4, mns OTpUMaHWX JAaHWX MPHUBECTH MOPSAIOK PO3PAaXyHKIB,
OOTpyHTYBaTH BU3HAYCHHS HEOOXIAHMX TOKa3HHKIB. (0OB’S3KOBO
NPUBECTH PUCYHKH 3 MOSICHEHHIMH, 3pOOUTH BiNOBIHI BUCHOBKH.

12 MPAKTUYHE 3AHATTS Ne 12

PO3PAXYHOK IMOBIPHOCTI HEPYHHYBAHHS
OUJITHAPUYHUX 3YBYACTUX IIEPEJIAY ITPHU
KOHTAKTHHUX HAITPYXEHHAX

3arajbHi H0J0KeHHS

PospaxyHOk iMOBipHOCTI HEpYHHYBaHHS IMUTIHAPUIHUX MIECTEPEHb
3BOJIUTHCSI 10 BU3HAYEHHS PO3PaXyHKOBOI'O KOHTAKTHOTO HANpPYKEHHS 1

KBaHTHJISI HOPMAJIBHOTO PO3MOALTY, 32 SIKUM 3HAXOAATh BEIMUNHY R(Tp . )
J

ITpu nbomy Mae 3agoBonbHsaTHCs ymosa 100 R(prj )2 Yj» /€ 3HAUEHHS J/;

BM3HAYAIOTh 13 pO3paxyHKy HaAiiHOCTI MamwH Ha ctafii TIL

ITocnioBHICTh PO3PAXYHKY.
1. Bu3Ha4arOTh PO3PaxXyHKOBE KOHTAKTHE HAIPYKCHHS

o, :1,15(N )O,Skm 0’1M1(I+1)§H.p.H.K() , (121)
Y ! h.bd,i

ne N, - po3paxyHKoBa KiflbKiCTh IIMKIIIB HANIPYKEHHs 3y0a;

km - KOe(iI[ieHT, 110 3aJIKUTh BiJl TBEPAOCTI 3y0a 1 KiJIbKOCTI LIHKIIIB
HaBaHTAXEHHS;

M, - po3paxyHKOBHIi KDyTHHI MOMEHT, IO TIEPEIAEThCS MIECTEPHEIO,
H-cwm;

i - IepejaTOYHEe YKMCII0 3y0UacToi Mapu;
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K - Koe(ilieHT, IO BpPaXxOBYE HEPIBHOMIPHICTh PO3MOALTY

H.p.H.
HABAaHTAXKCHHS B3JIOBXK IIMPUHH 3y0a;
K, - xoedimieHT, M0 BpaxoBY€e MONATKOBI JMHAMIYHI HAaBAaHTAKEHHS B
3a4eIlIeHHI;
h. - craTucTruHMit Koe(ilieHT;
b - po6oua mupuna 3y6a;
d; - miameTp IIAMIBHOTO KOJa KOJECa, CM.

[Toka3Huku, MO BXOAATH 10 (opMynu i He 3amaHi 3a YMOBOIO,

BM3HAYAIOTh Y TaKuil c11ocio.
3HaXOATh PO3PAXYHKOBY KUTBKICTh IIUKIIIB HABAHTAXKECHHS

N, = 6Onprj : (12.2)
e TP?; - raMMa-BiICOTKOBHI pecypc, TOI.;

3nauenns koediumientis h, i K sIKI  3aJIeXaTh BiJl TBEPAOCTI

m?o
MOBEpXHi 3y0a 1 KiTbKOCTI MUKJIIB HaBaHTAKEHHS BH3HAYAIOTH 33 JAHUMH
Tabm. 12.1;

Ta6muns 12.1 - 3nauenns koedimienTis he i km

TrepaicTs moBepxHi 30Ha KiJIbKOCTI IHKITiB h k

3y0a 3a bpunennem HaBaHTKCHHS Ha 3y0 ¢ m
HB <350 0<N, <3 107 0,716 3,00
HB <350 3.107 < N, <15 .108 0,014 0,957
HB > 350 10° <N, <1,4-10° | o393/HRC32 | 30

[Mpumitka. 3nauennss HRC ciin 6paru 3a Poksemiom.

Koepimiear K BuU3HavaeThess (puc. 12.1) 3amexHo BT TUIY

H.D.H.
peIyKTOpa, TBEPAOCTI pobOUMX MOBEPXOHb 3y0iB i 3HauenHs a, =b/d,

(me b - poGoua mmpuna 3y6a i d, - xiamerp AinMIBHOrO KoJa WIECTipHi, CM);
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Koedimient K, 3ameXuTh BiJ HASBHOCTI Ha IIECTIPHI KOPCTKO
3B’S3aHUX MAaCWUBHHUX JeTajell 1 TBEpAOCTI IOBEPXHI IIECTiPCHb.
Busnauatots Horo 3a hopMmynamu, HaBeJJeHUMH B TabO. 12.2.

i
E 0 04 08 12 giiM0 04 08 12 g0
a ]
a— HB;>350HB, HB,<350HB; 6 - HB;>350HB, HB,>350HB
Pucynok 12.1 — BusHaueHHS KoedilieHTa HEPIBHOMIPHOCTI PO3NOALTY HABaHTaKEHHS

JUISL WAIHAPUYHMX TIepe/iad IPU KOHTAKTHHX HANpPY)KEHHAX
3a TBEpAOCTi poOOYHX MMOBEPXOHB 3y0iB

Tabmuig 12.2 - opmynu i BU3HaYeHHS KoedilieHTiB K,

TBepaicTh MOBEPXOHB JKopcTko 3B’s13aHi 3 IECTEPHEIO
3y0iB IIECTEPEHb 1 KOJTiC MacCHBHi JIeTai
BIACYTHI c
HB, <350
— K,=1+0,6n, | K,=1+12n,
HB, <350
HB, > 350
— K,=1+13n, | K,=1+206n,
HB, > 350

B tabmui n - yacrora o0epris, xBt

u.dp I
n=—+1= |-

, 12.3
01M, Vi (12.3)
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Iie U - KoedillieHT, 110 BPaxOBYE CTYIMHb TOYHOCTI 32 HOPMaMH IJIaBHOCTI;

VK - KOJIOBA MIBUJIKICT Ha JliaMeTPi JUIMIBHOTO KOJIa, M/C;

d, - miamerp AiMHIBHOTO KOJIA IIECTIPHI, CM;

b - po6oua mupuna 3y6a, cm;

M, - PO3paxyHKOBUN KPYTHUH MOMEHT, IO NEPENAETHCS ILIECTEPHEIO,
H-cm;

| - MDKIIEHTPOBA BiJCTaHb, CM;

| - mepeaToyHe BiHOIICHHS 3y0UYacToi MapH.

Axmo xoediumient K,, oOumcnenuit 3a ¢opmynamu Tadm. 12.2,
MEPEeBUIye MaKCHMajJbHI 3HA4YeHHSA, TO B PO3PaxXyHKYy cIif Oparw

_ max
KO - K() '
Koedirmient, mo BpaxoBye AONATKOBI JWHAMIYHI HaBaHTXKEHHS B
3a4yerICHHI pO3PaxOBYEThCS 3a (HOpPMYIIOI0

K _14 Pda (12.4)

1

Iie q - koedillieHT, SKUii BU3HAYar0Th 3a Tadm. 12.3.

Tabmums 12.3 - Ycepenneni xoedimieHTd U i ( A8 TWTHIPUIHUX
nepeaaq

CTymiHb TOYHOCTI . u q CTyniHb TOYHOCTI . u q
32 HOPMaMH IUIABHOCTI 32 HOPMaMH IUIABHOCTI
4 0,32 25 7 0,90 | 150
5 0,46 45 8 1,15 | 300
6 0,65 80 9 1,70 | 500

KBaHTHIP HOPMaJIBHOTO PO3MOJLNTY, IO BiIIOBiIa€ WMOBIPHOCTI HE
pYyHHYBaHHS, 3HAXOATh 32 (JOPMYIIaMH, HaBeICHUMH B Ta0i. 12.4.
3HadeHHs TBepOCTi 3a bpinemiem HaBeneHo B Tabm. 12.1, 12.2, 12.4.

o5 HB. + HB,

B= , (12.5)

ne HB,,, 1 HB;

, BU3HAYAIOTh 32 pOOOUMMH HOBEPXHAMHU 3YOiB.
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Tabmuts 12.4 - opmynu 11 BUSHAYSHHS KBAaHTHIIB

Kiac TBepaicTs noBepxHi 3yoOa 3a bpinemiem
crasi HB < 350 HB > 350
, 0,502HB - 0,20, 0,502HB-0,20,
Byruenesi = P Uu = a4
001150, +0,0302HB " 0,01850,, +0,0502HB
, 0,408HB—0,20_ +24 0,408HB-0,20_ +24
Jlerosani = P U = Kp
" 001150, +0,0244HB " 0,01850,, +0,0408HB

3a 3HAWIECHUMH Uq 3rigHO 3 Tabn. 12.5 oOUMCHIOITH BiAMOBIAHY

iimosipuicte  R(T p;/j)' [Ipy 1UBOMY Ma€ JOTPHMYBAaTHCSA yMOBa

100R(I'pyj )27

3nayenHs y; Oepyrb 3 pO3paxyHKy HaiiiiHOCTI Ha crajii
NPOCKTYBaHHS BUPOOYy.

3aBaaHHA

3rifHO 3 TEXHIYHOK JIOKYMEHTAI[IEI0 By3Jia TPAHCIIOPTHOTO 3aco0y,
0 TPOEKTYEThCSA, BUOpaHa IUIIHApUYHA 3y0Ouata mepejaya Juis
3a0e3meueHdss pobotu arperaty. llomepemnpo s miei mepemaui
BCTAHOBJIEHO TraMMa-BiJicOTKoBUil pecypc 7T,, 3a ymoBamMu poOOTH
arperaty BH3HAYCHI HABAHTAXXCHHS Ta MIBUJIKICHUI pexuM poOOTH mapu
nrecteperb. llectepHi mpsiMo3y0i, MKOPCTKO 3B’A3aHUX 3  BEICHOIO
HIECTEPHEI0 MACHBHUX JIETAJICH HE Mae.

Ha miacraBi npuBeIeHUX 3arajlbHUX IOJIOXKEHb Ta HEOOXITHOIO
Jonomi>kHoro marepiany (puc. 12.1, tabn. 12.1-12.5), 3rigHo 3 BUXiAHUMH
JaHUMU, PUBEICHUMHU y Tabn. 12.6, mepeBipuTH BiAMOBIAHICTH 3y04aTOi
nepefavi 3aJlaHUM yYMOBaM HaBaHTa)KEHHsI Ta POOOTH, SKIO OCTaHHIN He
BIJINIOBi/Ia€, TO BU3HAYUTH OCHOBHI 3aXOJH BiJIHOCHO BUKOHAHHS 3aJaHUX
BHIMOT.

3aB/jaHHS BUKOHATH B POOOYUX 30MIUTaX a00 HAa OKPEMHX IJIUCTax
dbopmary A4, mns OTpUMaAHHWX JaHWX MPHBECTU MOPSAIOK PO3PAXYyHKIB,
OoOTpyHTYBaTH BW3HAYCHHS HEOOXIAHMX TOKa3HHKIB. (0OB’S3KOBO
MIPUBECTH PUCYHKH 3 MOSCHECHHSIMHM, 3pOOUTH BiJIIIOBIIHI BUCHOBKH.
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Tabmuus 12.5 - KBanTuii HOpManbHOTO PO3NOILTY

ImoBipuicts | KBantmns | ImoBipuicts | KBantmne | ImoBipricts | KBanTHib
Q abo P Uqg Qabo P Uq Qabo P Uq
0,50 0 0,72 0,583 0,94 1,553
0,51 0,025 0,73 0,613 0,95 1,645
0,52 0,050 0,74 0,643 0,96 1,751
0,53 0,075 0,75 0,674 0,97 1,881
0,54 0,100 0,76 0,706 0,98 2,054
0,55 0,126 0,77 0,739 0,99 2,326
0,56 0,151 0,78 0,772 0,991 2,366
0,57 0,176 0,79 0,806 0,992 2,409
0,58 0,202 0,80 0,842 0,993 2,457
0,59 0,227 0,81 0,878 0,994 2,512
0,60 0,253 0,82 0,915 0,995 2,576
0,61 0,279 0,83 0,954 0,996 2,652
0,62 0,305 0,84 0,994 0,997 2,748
0,63 0,332 0,85 1,036 0,998 2,878
0,64 0,358 0,86 1,080 0,999 3,090
0,65 0,385 0,87 1,126 0,9995 3,291
0,66 0,412 0,88 1,175 0,9999 3,719
0,67 0,440 0,89 1,227 0,99999 4,265
0,68 0,466 0,90 1,282
0,69 0,496 0,91 1,341
0,70 0,524 0,92 1,405
0,71 0,553 0,93 1,476
Tabmuus 12.6 - Buxigai 1aHHi 111 BAKOHAHHSA 3aBIaHHSA
Ma HaFmerry- Baplasr
i B4HHE 18,17 210,18 | 31109 | 41220 | 51321 6,142 71533 316,24
T | Ta.rom. w00 Fa0 a0 050 300 a0 500 050
S 30 85 50 30 95 0 85 50
XS 200 1100 1000 w00 750 000 TI00 Fa0
T M, Hm 75107 WY | eI | BSIF | 60 InE 25 1 T=0-107 PRI
REXE.. 26 2% 28 =0 6 28 32 T}
5| = 41 +3 52 56 36 Fr) 27 ET}
7| =, 70 64 93 a7 77 108 83 117
CREET ] ] Ey] ] 6] Ey] 5 EJ]
Q FITAC CTATl EYTTeLE B1 TeTOEAHA EYTTeLE Ea TET OBAHA EYTIEI[EEL TETOEBAHA EYTTeLE Ea TET OBAHA
10| TaepmicTs, 324 412 376 304 342 403 308 378
HE
11 coymdecs 4 5 6 7 5 6 7 5
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