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Beryn

MeToanyHi BKa3iBKM NPU3HAUEHO IJIsl CTYACHTIB HABYaJIbHO-HAYKOBOTO
IHCTUTYTY OYAIBHUITBA Ta apXiTEKTypH cremiaabHOCTI «OXOpoHa mpati»,
SKi BUKOHYIOTh IPAaKTH4IHI po0OTH 3 TUCIHILIIHU « HamiifHiCTh iHKEeHEepHIX
CHCTEM Ta CIIOpY».

1. Po3paxyHok iiMoBipHOCTI mosiBM moaii i3 3acTocyBaHHSIM
OCHOBHHX TeopeM Teopii iiMoBipHoOCTei
1.1. lonaBanHus iiMoBipHOCTei

CyMOI0 KITBKOX IO/ HAa3WBAETHCA TOJIiS TOSIBH X04 OW OJHi€T 3 HUX.
Tak, sgxmo nomist A — BiAMOBa OJHOIO €JIEMEHTAa CHCTEMH, a B — BIIMOBa
JIBOX €JIEMEHTIB Ti€l 3k cucteMu, To momiss C=A+B € BiAMOBOIO B3araii
€JICMCHTIB OJHOTI'0 YH JIBOX pPa30M, TOOTO MOMis «HE MEHIIE 3a OIHY
BiIMOBY».

Teopema 0Oooasanmnss  iimogiprocmen.  IMOBIpHICTH  CyMH  JBOX
HECYMICHUX MOJIiH JOPIBHIOE CyMi HMOBIPHOCTEH ITUX TOIN:

P(A+B)=P(4)+P(B). (1.1)

SAxumio noxii 4;, A;...A, YTBOPIOIOTh TIOBHY T'PYITy HECYMICHUX TOIH (B
pe3yJibTaTi 10Ciiay 000B’SI3KOBO Ma€ 3’SIBUTUCH X0Y OM OZ[HA 3 HUX), TO

D P(A)=1. (1.2)
i=1
OCKiJIbKH IPOTHIICXKHI MO/JIiT € HECYMICHUMH, TO
P(A)+PA)=1 (1.3)
e P(A/ ) — IMOBIpHICTB TOAI1 A/, MIPOTHIICKHOI TIOJIIT A.
SAxmo noftii A 1 B cymicHi, TO iIMOBIpHICTB iX CyMH

P(A+B)=P(4)+P(B)-P(AB) (1.4)

(A a8 B
\_f{ X

ne AB — nobyrok nofiit 4 Ta B.




JJis TppOX CyMiCHHX TOAIN
P(A+B+C)=P(A)+P(B)+P(C)-P(AB)-P(AC)-P(BC)+P(ABC). (1.5)
IMOBipHiCTh JOOYTKY ABOX CyMICHHX MOMAIN
P(AB)=P(A)+P(B)-P(A+B). (1.6)
IMoBipHiCTh TOOYTKY TPHOX CYMICHUX MOii
P(ABC)=P(4)+P(B)+P(C)-P(A+B)-P(A+C)-P(B+C)+P(A+B+C). (1.7)

3agaya 1. IMOBipHICTH NpHUNUHEHHS POOOTH EJIEMEHTIB CKIafae:
nepuroro — 0,07, npyroro — 0,15, Tpetboro - 0,1. BitMOBHU Bcix eneMeHTiB
HE MOXYTh TPAIUTUCh OAHOYACHO. BH3HAYMTH IMOBIpHICTH 3MEHIIEHHS
e()eKTUBHOCTI POOOTH CUCTEMH, SIKA CKJIANAEThCS 3 IIUX TPHOX CICMCHTIB,
MOPIBHSIHO 3 MAKCUMAJIHHOIO.

Po3p’sizannsa. Tak sK, MPUYUHU 3MEHIICHHA €(QEeKTUBHOCTI poOOTH
KOKHOTO €JIEMEHTa CHUCTEMH SBISIOTHCS HECYMICHUMH MOMISIMH, TO
IMOBIpHICTh BU3HAYAEMO SIK:

P(A+B+C)=P(4)+P(B)+P(C)=0,07+0,15+0,1=0,32.

1.2. lo0yToK iiMmoBipHOCTei

JloOyTKOM KiIbKOX TOJiH HAa3WUBAETHCA TOJIsA, SKA MOMXJIHMBA IPH
CYMICHIM MOSABI YCiX IUX momaii. SKio B; — BiAMOBa MEPIIOro €IeMEeHTa
cuctemu, B, — BigMmoBa npyroro, To B=B;*B, — cymicHa BigMoBa 000X
€JIEMEHTIB.

Teopema mHodCEHHS IMOGIDHOCTEI.

ImoBipHiCTE H00YTKY, 200 CYMICHOI MOSBU KUTBKOX TOJINA JTOPIBHIOE
Mo0OyTKY IMOBIPHOCTI OJHi€l 3 HUX HA YMOBHI IMOBIPHOCTI pemTH MOIiH,
BU3HAYCHMX 3 TPUITYIICHHSI, 1[0 BCI OMEPEIHI MOAIT BiIOYIUCH.

Hacmimok 1. Skmio mogis A He 3aleKuATh Big moaii B, To 1 moais B He
3aJIeKUTH BiI ITOmii A.

Hacmimox 2. ImoBipHiCTh M00yTKY HE3aJIeKHUX TMOMIA JOPIBHIOE
JNOOYTKY iIMOBIpHOCTEH IMX MTOJIIH:

3agaua. [ligfioMHHK 3aTBOPIB LUTH03a-PErYISITOPA CKIATAETHCS 3 TPHOX
OCHOBHUX €JIEMEHTIB: TpOC A;, MAHOMHHIA MeXaHi3M A,, eleKTPOJBUTYH
A;. BingmoBa X049 OM OHHOTO 3 IMX EJIEMEHTIB MPHBOJIUTH IO BiIMOBH
BCHOT'0 MMiIHOMHOTO TPHUCTPOIO. 3a vac ¢ IMOBIpHICTh OE3BIIMOBHOT poOOTH
enementa A; - 0,98, 4, — 0,96, 4; — 0,95. Koxuuii 3 HUX HE3al€KHO Bif
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IHIIMX MOJKE MPOTArOM Yacy ¢ BHHTH 3 Jaxy. BuzHauumTu iMOBIpHICTBH
0e3B1IMOBHOI POOOTH ITi THOMHHUKA.
Po3B’s13anHs. IMOBIpHICTb BiIMOBH MiTHOMHHKA BU3HAYAETHCS:

P(A)=P(4,)P(4,)P(45)=0,98+0,9620,95=0,89.

3a  ¢dopmymnoo TpPOTHIEKHWX TMOAIA 3HAXOAWMMO  IMOBIPHICTH
0€3BiIMOBHOT pOOOTH ITiTHOMHUKA!

P(A)=1-P(4)=1-0,89=0,11.

1.3. HmoBipHicTh NpH NOBTOPEHHAX NOKA3HHUKIB He3aJeKHUX
J0CJiiB (4acTKOBA TeopeMa)

SIKIO TIPOBOJUTHCS /1 HE3AICKHUX TOCIIAIB, y KOXKHOMY 13 SIKUX MO
A 3’sBHSETbCS 3 IMOBIpHICTIO P, TO IMOBIpHICTH TOro, IO TOmiA A
3’SIBUTHCSI PIBHO M1 pa3iB CTAHOBHUTH

P, =C'P"q"™", (1.9)

ne g=1-P.

3agaya. Ha HacocHiii cTaHIl BCTaHOBIEHO YOTHPH BHUTPATOMIpH.
MMoBipHicTh Ge3BiMOBHOI POGOTH KOKHOTO 3 HHX IPOTATOM Iepioay t
craHoBuTh 0,96. BuTparomipu BiIMOBIISIFOTh HE3aJIEKHO OJUH BiJl OHOTO.
3HaliTH HMOBIPHICTH TOTrO, HIO 3a 4Yac t: a) BCi BUTpaToMipu OyIyTh
MPAIIOBATH CIIPAaBHO; 0) BiIMOBHUTH OJHWH BUTPATOMIpP; B) BiIMOBISATH JBa
BUTPATOMIpH; T) BIJIMOBISITH TPH BUTPATOMIpPH; JI) BIJIMOBISATH YOTHPH
BUTPATOMIpH.

Po3p’sizannsa. n=4; m=0, 1, 2, 3, 4; P=1-0,96=0,04; q=0,96.

a) WMOBIPHICTH TOTO, IO 32 Yac t BCi BUTpATOMipH OyIyTh MpPaItOBATH
CIpaBHO

P, =CP°¢*"" =096" =0.85;
0) UMOBIpHICTH TOTO, IO 32 Yac t BiMOBUTH OJIUH BUTPATOMIp
P, =C,P'q"" =4.0.04-0.96" =0.14;
B) HMOBIPHICTB TOTO, IO 32 Yac t Bi/IMOBJISATh JIBA BUTPATOMIPH
P, =C;P’q"? =4.0.04"-0.96° = 0.006;
') HMOBIPHICTB TOTO, 110 32 Yac t BiMOBJISTH TPY BUTPATOMIPH
P, =C;Pq"7 =4.0.04"-0.96 =0.00025;
1) HMOBIpHICTB TOTO, 1110 32 Yac t BiIMOBIISTh YOTHPH BUTPATOMIpH

P, =C;P'q"" =0.04* =2.56-10"°.



2. Po3paxyHOK HMOBIipHOCTHHMX IOKA3HUKIB 3 BHKOPHCTAHHIM
Pi3HHX 32aKOHIB PO3MOAiJIY BUNIAIKOBUX BeJIMUYHH

PosrnsiHeMo 3akoHHM pO3MOALTY BHUIIAJKOBUX BENIWYHMH, SKI YacTo
BUKOPDHCTOBYIOTbCA Yy  TpakTWli:  OlHOMiaJdbHWN,  HOpPMAJIbHUH,
eKCITOHEHIIIaThHAN.

binominansnuii 3axon posnoediny Oyne y TOMY BHUMAIKY, KOJH
IMOBIpHICTh TOSIBM TIOAii A Ta n HE3aIeXHHX Mochigax Oyme crama i
JIOpiBHIOBaTHME P.

IMOBipHICTh MOSABY NOJIT A y 77 HE3AJICKHUX JIOCIIiaX M pa3 CTAHOBUTh

P(X=m)=CP"q"™", (2.1

ne g = I-P; P — IMOBIpHICTb NOSIBU MOi.
Jis GiHOMIaNbHOTO PO3MOJTY MaTeMaTHYHE CIOAIBAHHS 1 AHMCIIEPCis
BiZIIOBiTHO OYyTh:
m, =nP; 2.2)

D(X)=nPgq. (2.3)

IMOBipHICT MOTpAIISIHHS BUITAKOBOT BETMUUHH y ACIKHAN iHTEpBal
ny
P(m, <X <my)=>.CIP"q"™". (2.4)
my
Hopmanonuii 3axon po3nodiny € TPaHWYHUM 3aKOHOM, JI0 SIKOTO
HAONMMKYIOTHCS 1HII 3aKOHHW pO3moniny. baraTo i3 BUMIaJAKOBHX BEIHYMH,
SKi TpaIUITIOTBCS Ha TPAKTUIN, MOXYTb OYTH PO3IIIAHYTI SK CyMma
HE3aJIOKHUX MK CO000, a00 JyXe Majio 3aJIe)KHUX YACTUHHUX MOXHOOK,
KOXKHA 13 SIKMX Y Iil CyMi Mae He3HauyHy poiib. Y Teopii WMOBipHOCTEH
JIOBEJICHO, IO TNpH OyIb-KMX 3aKOHAX PO3IMONUTY, SKi MOXYTh MaTh
OKpeMi eJleMeHTapHI MOXMOKH, iX CyMa TiJKOPSETbCS 3aKOHY, SKHI
OIM3BKHI 10 HOPMATBHOTO.
JInst  XapakTepUCTHKHM 3aKOHY PpO3IOJUTY BHIIAJKOBOT BEIMYMHU
BUKOPHCTOBYIOTHCS HACTYITHI (DYHKIIIi.

Dyukyis po3nodiny unadkoeoi éeauyunu F(x) - iIMOBIpHICTb, TOTO, 110
6unaokoga BeNWMYMHA X y Pe3yibTaTi BUNPOOYBaHb NpUKME 3HAYCHHS
MeHIe abo piBHE X!

F(x) = P(X < x). (2.5)
OyHKIIiS PO3MoIiTy BUNIAIKOBOI BETMUMHM TIpejicTaBlieHa TpadikoM Ha
puc. 2.1).
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Puc. 2.1. ®yHKIiS pO3MOALTY BUTIAAKOBOI BETHUYNHU

Ilinvnicms po3noodiny AMOBIpHOCTEH BUTIAIKOBOT BETMYHHN

(x-m,)?
1 e
L, e (2.6)
CRhiPTeT-3
fix) =F'(x). 2.7

HlinbHICTH IMOBIPHOCTI ~ XapakTepu3ye HMOBIpPHICTH TOTO, MIO
BUITAIKOBA BEJIMYMHA TIPHIME KOHKPETHE 3HaUeHHS X (puc. 2.2).

f(X) A

Y
&

3¢ 2o G G 20 3¢

Puc. 2.2. lllinpHICTH po3mOALTy HMOBipHOCTEH



MarematuyHe CIoiBaHHS 1 TUCTIEPCis BiJIOBITHO OYIyTh:

=M(X)= j xf (x)dx , (2.8)

D(X)= [(x=m,)” f(x)dx. (2.9)

—00

CCpeI[HG KBaJpaTU4IHC BiI[XI/IJ'IeHHH PO3pPaxOBYETHCA:
G, =./D(X). (2.10)

IMOBIpHICTh OTpAIUISHHS BHIAJIKOBOI BEIMYMHU HA 3aJaHUM 1HTEPBAJ
JIOPIBHIOE IPUPOCTY (YHKIIIT pO3MOILTY Ha IEOMY iHTEpPBATi:
P(x(X{x,)=F(x,)-F(x)), 2.11)
Jie X| — JTIBH{ KiHEIlb IHTepBaIly; X, — IPaBUH KiHELb IHTEPBaNY, IPU OMY
JIUIIIE JTiIBWI KiHEIIb BKITFOYAETHCS B iHTEpBal.

IMOBIipHICTh TOTpAIUIAHHS BUIAJAKOBOI BEJIUYMHU HA JUISHKY (X7, X2)
MOJKHA 3HAUTH 13 BUpa3y

P(x1<X<X2) = — [ (X?—mJ—OLX‘iH 2.12)
2 o, o,

®ynxuis Jlamnaca abo iHTerpan ﬁMOBipHOCTeﬁ

A X-X A
0[ - ij(z) \/_je Zdz, (2.13)

Je Xx=my, z=(X- X )/ 0y
Oyukuis @ (z) Bu3HauaeThes mo Tabmuii B Jogatky 1.

Excnonuianvhuii 3akon po3nodiny. Jlannii 3aKOH OMHCYE PiIKi MOMii.
[impHICTH po3mOAiTY Oe3MepepBHOI BUITAIKOBOI BETHYHNHH

—Ax .
fx)= {/Ie npu x20; (2.14)

0 npu  x(0.
DyHKIS PO3MOALTY BHIAKOBOI BEJIUYHHU HPH CKCIOHEHIIATHbHOMY
3aKOHI Oye

oM > ()
Fg=dim¢ mpu 220 2.15)
0 npu  x{0.



ne A= 1/m,; m,-MaTeMaTH4HE CIIOAIBaHHS BUIIAJKOBUX BEIUYUH X.

IMOBIipHICTh TIOTpAIUISHHS BUIMAJAKOBOI BEIUYMHU HA JUISHKY (X7, X2)
pH X;< Xz, X;>0 CTAaHOBHTH

P(x, <X <x)=e™ —e™, (2.16)

3apmauya. BumamkoBa BenmmuunHa X SBISIE COOOI0 YHCIO ACPEKTHHX
eneMeHTiB. IMoBipHicT, Opaky omHoro einementy P=0,05. 3mnaiitu
MaTeMaTU4IHE CIIOAiBAHHS, TUCIICPCIIO 1 cepeaHe KBaApaTUIHE BiIXMIICHHS
gucia OpakoOBaHWUX CJIEMEHTIB CHUCTEMH, SKIIO BOHA CKiamaeTses 3 120
€JICMCHTIB.

Po3p’s3anns. [loznauumo g=1-P=1-0,05=0,95. BunankoBa BeIMYMHA
Mae OiHOMIaTbHUIN PO3TOILIL.

Maremarnune ciopiBauns m, = nP =120-0.05 = 6;
Hucrepcis - D(X) =nPg =120-0.05-0.95=5.7.
CepenHe KBajpaTUYHE BIAXWICHHS 4YHCIa OpakOBaHUX CJICMECHTIB

cuctemu - G, =,/D(X) =~/5.7 = 2.4 enemenra.

3agava. 3HaliTH IMOBIpHICTH TOTPAIUITHHS Oe3MepepBHOI BUIIAIKOBOT
BenmunHN X Ha OiMAHKY MK X;=11 Ta X,=22, KOO0 iHTEHCUBHICTbH
posmoziny BumaakoBoi BemmumHM A = 5,2:107, sakom posmominy
BUIIAJKOBOI BEJIMYMHU — EKCIIOHEHIIAJIbHUM.

Po3p’si3anHs. IMOBipHICTh MOManaHHS BHUIAJKOBOI BeTWMYMHU X Ha
inTepBan Bix x;=11 10 X,=22 CTaHOBUTH

P(x <X <x,) = e H L = o 11000052 222000052 _ ) 595

3agava. 3HaiiTH IMOBIpHICTH MOTpAIUITHHS Oe3MepepBHOI BUIIAIKOBOI
BeqMunHU X Ha JUITHKY MiK X;=11 Ta X,=22, 4KII0 MareMaTHYHE
cniojliBaHHsA m,=19, a cepeqHbOKBaJpaTHYHE BIIXWICHHS 0,=4,8; 3aKOH
PO3MOILTY BUITaIKOBOI BETMYMHU — HOPMAITBHUH.

Po3B’sa13annsa. Busnauaemo 3HaueHHs z g X;=11 Ta x,=22.

Z1=X1- x)/0x=(11-19)/ 4,8 =-1,67

Zo=(X1- x)/0x=(221-19)/ 4,8 =0,63

BceranoBmoemo 3nauenHs ¢yHkuii Jlamnaca ©(z) 3 BUKOpUCTaHHIM
tabuuii Jlogatky 1.

D(z1)=0,90508, D(z,)=0,47131

IMOBipHICTh MONIaIaHHS BUMAIKOBOT BEIMYMHK X Ha iHTepBal Big X ;=11
0 X,=22 CTaHOBUTbH

P(x, < X <x,)=1/2-(0,90508 — 0,47131)=0,217



3. Po3paxyHox MoKa3HUKIB CTPYKTYPHOI HajiiiHOCTI mpocTHX
cUCTEM

B Teopii HamiHOCTI PO3PI3HAIOTH MOCIIIOBHE, MMapalieibHe 3’ €THAHHSI
€JIEMEHTIB Ta X CIOJTy4eHHS.

3.1. ITocrigoBHE 3°€¢MHAHHA €JIEMEHTIB

Ilocnioosne 3’enHanHs eneMmeHTiB cuctemu (puc. 3.1) o3Havae, 1O
€JICMCHTH B3a€EMOJIIIOTh TaKMM YWHOM, IO iX BIIMOBH — CTOXACTHYHE
He3aJeXXHl Mmoxii, a BigMOBa Xoda O OIHOTO €JIeMEHTYy NPWUBOAWUTH [0
BiIMOBY CUCTEMH B IIJIOMY.

— P P, P; F---- P,

Puc. 3.1. CxeMa nociifoBHOTO 3’ €1HAHHS €JIEMEHTIB B CUCTEMI

Y cucremax i3 MOCHIIOBHUM 3’€THAHHSIM €JEMEHTIB i1MOBIpHICTh
0e3BiIMOBHOT POOOTH 3aJICKHUTH BiJl TOOYTKY HMOBIpHOCTEH O€3BiAMOBHOT
poOOTH KOXXHOT'O €JIEMEHTA.

P(0) =Py(0) " Po()  Px0)... ‘P, =] [ B (3.1
i=1
Ae =2+ A+ 2+ 0, =D A, (3.2)
1
Ho =y e =D (3.3)
1
JIe N — KIIBKICTH MOCJIIIOBHO 3’ €IHAHUX EJIEMEHTIB;
P, — mHagiiiHicTh OKpeMHX eJeMeHTiB (MMOBIpHICTH 0e3BiIMOBHOI
pob6otn);

A — IHTEHCHUBHICTb B1JMOB;
L — IHTEHCHBHICTh PEMOHTIB.

_ _ _ n
Ilpu P, =P,=... =P, orpumaemo P.=F).
IIpu eKCIOHEHIianbHOMY 3aKOHI po3moxiny, ko Py=e™, P, =™,
MaremaTiyHe CIOJIBaHHS JIOBFOBIYHOCTI B TaKOMY BHIAIKy
BU3HAYUTHCS 3 YMOBH
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TC:jPC(t)dt:L a6o T.=—T,, (3.4)
0

1
mA m
ne T, — MaTeMaTHUYHE CIOJIBaHHs JIOBIOBIYHOCTI OHOTO €JIEMEHTA.

3aranpHa WMOBIpHICTH 0€3BiIMOBHOI poOOTH cucTeMH OyAe MeHIIa 3a
HMOBIpHICTH 0€3BIIMOBHOT POOOTH KOKHOTO OKPEMOTO eIeMeHTa. BimMoBa
OY/Ib-SIKOTO €JIEMEHTa MPU3BOANTE J0 BIIMOBH BCi€l CHCTEMU.

CepenHili TepMiH 0€3BiIMOBHOI POOOTH CHCTEMU:

1
T =—. 3.5)
A,
CepeHiii 4ac BiTHOBJICHHS:
1 n
T.=—) AT,. (3.6)
/1(‘ i=l

Hapidinicts cucTreMu 3 IIOCHIZOBHHM 3'€IHAHHSIM €JIEMEHTIB 13
3POCTaHHSM HaBiTh BUCOKOHAIIHHMX €JIEMEHTIB 3HAYHO 3MECHIIYETHCSL.

3agava. 3HaWTH CepelHIM 4ac BIJHOBJICHHS CHUCTEMH 3 IIOCIJIOBHO
3’€JHAHUMHU ~ €JIEMEHTaMH, SKIIO IHTEHCHBHICTh BIiJIMOB IIE€PIIOTO
craHoButh 5-107, npyroro — 4,5-10° Ta Tperhoro 6-107, a wac
BiJTHOBJICHHS MEPIIOTO €JIEMEHTa CTaHOBUTH 18roj, apyroro — 20 rom Ta
TpeTsoro 21 ron.

Po3p’s13anns. IHTEHCHUBHICTH, BiIMOB CHCTEMH 3 IOCIIJTOBHHUM
3’¢qHAHHAM CTAHOBUTh:

A=).4=510"+45-10"+6-10"°=15.5-10"
1

CepeHiii 4ac BiTHOBJICHHS:

1 & 1 -3 -3 -3
T =—>Ar,=——(5-107-18+4.5-107-20+6-107 -21) =
A 24 155-10° )

¢ i=l

=19.7200

3.2. [lapanenbHe 3’€AHAHHS eJIeMEHTIB

Ilapanenvne 3’enHaHHS €IEMEHTIB B CHCTEMI, SKAa CKJIAJAETbCS 3 N
eleMeHTIB 3 HajiiHicTio Py, P,, ... P, (puc. 3.2), o3Hauae, mo sSKmio i
BIZIMOBU €JIEMEHTIB — HE3aJIEKHI BUIAJKOBI IMOAIi, TO BiAMOBa CHUCTEMU
BiJIOYZICThCA JIMIIIE B TOMY BHIAAKY, KOJH Bi]MOBIISITh BC1 €JIEMEHTH.
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1 1
' ' Puc. 3.2. Cxema mapajeibHoro 3’€IHaHHs
- p, [ €JIEMEHTIB B CHCTEMI

[Tpu mapanenbHOMY 3’€JHAHHI TeOpeMa MHOXKEHHS 3aCTOCOBYETHCS IO
HMOBIPHOCTI MOSIBH BiIMOB Q.

0.<1¢- 6)

3BifcH HaJiHICTh CUCTEMH 3 1 €NeMeHTIB (KMOBIpHICTh 0€3BiAMOBHOL
pOoOOTH cHCTEMH) MIPOTSToM Hacy ¢ OyJie TopiBHIOBATH:

P=1-0 =1-[]o=1-T]a-Pp). (3.8)
i=1 i=1
[Ipu omHAKOBUX HEHAMIMHOCTSX eeMeHTIB, TOOTO Q= Qy=... + Q,:
P.=1-(1-Py)" mpu Qp=(1—Py) (3.9)

HapiitHicTh cucTemu mpu napalienbHOMY 3’ €THaHI €IIEMEHTIB BUIIIE, HiXK
HaIMHICTh OYb-AKOTO 11 eJIeMEHTA.

JIONTOBIYHICTh TNPH EKCIOHEHIIAIbHOMY 3aKOHI 3MIHH HaJIHMHOCTI
BU3HAYAETHCS 3 YMOBH

T-T>1-7, (3.10)

ne T, =1/ A — cepelHs IOBIOBIYHICTH OJTHOTO €JIEMEHTA CUCTEMH;

A — IHTEHCHUBHICTH BIJIMOB €JIEMEHTIB CUCTEMH.
HMoBipHicTh 0€3BiIMOBHOI POOOTH CHUCTEMH NIpU MapajeabHOMY
3'eIHaHHI 71 €JIEMEHTIB MPOTITroM 4acy ¢ Oyze 10piBHIOBATH:

P(t)=1—li[(1—f;’(t)). (3.11)

Yacrora BiAMOB 3HAXOIUTHCS SIK
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A, :ﬁ/lifiil’ 1/ron (3.12)
i=1 T

i= Y

n n 1
a6o A, =8760""[ [ A7, D —. lpix. (3.13)
i=l =l ¢
CepenHili 4ac BiJJHOBJICHHS CUCTCMH:
1
= . 3.14
¢ i T (3.14)
i=1 T[
Jlyis cuctem 3 piBHO HAIMHUMU €IIEMEHTAMU:
A =mA"t" (3.15)
T.=m’'r. (3.16)

Yacto cmoci® mapanenbHOTO 3’€IHAHHS BUKOPUCTOBYETHCS LIS
pe3epByBaHHS

3agava. 3HaiiTH cepeiHi Yac BiTHOBJCHHS CHCTEMHU 3 MapalieIbHO
3’€JIHAHUMU €JIEMEHTaMH, SIKIIIO Yac BiJHOBJICHHS MEPIIOTo eneMeHTa — 13
roa, apyroro -15 rox, tpersoro — 18 rox, uerseproro — 17 rox.

Po3Bsizanns. CepenHiii 9ac BiJHOBJICHHS CUCTEMH CTAaHOBHUTH:

T, = L _ ! =3.86200

= 1 1 1 1 1
d— |+t
<~ (1315 18 17

3.3. Kom0OinoBaHe 3’€¢1HAHHA €JIEMEHTIB

Kom6iHOBaHy cxemy, 1oJany Ha puc. 3.3, CJIiJ pO3IIIAAaTH HACTYITHHM
YUHOM. ICHY€E m TOCIIIOBHO 3’€IHAHUX MIICKCTEM, B MEXaxX KOKHOI 3 HUX
napajesibHO 3’€JJHaHi 1 eJICMEHTIB.

WmoBipricTs 0e3BiIMOBHOI pOOOTH CHCTEMH B JaHOMY BHIAIKY
BU3HAYAETHCS 32 (POPMYJIOI0:

Pﬁ(t) = {1_[(1_31)’(1_1321)'(1_P31)---(1_Pn1)]}'
{1—[(1—P12)-(1—%2)-(1—}%2)...(1—}),12)]}-
{1_[(1_P13)'(1_1323)'(1_1333)---(1_1313)]}'
(=[0=R,)-(=P,)-A=P) (=Bl 5o
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- Pu A — P2 [ -1 Piz M — Pim [T
— Pa M — P» — P M — Pon [T
— P3i [ — P - — P33 [ — Psn [
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
— Pnl — — Pn2 — — Pn3 — — an —

Puc. 3.3. Cxema KOMOIHOBAHOIO 3’€/IHAHHS €JIEMEHTIB B CUCTEMI

ne P,,(t) — AMOBIpHICTh O€3BiIMOBHOI POOOTH i-TOTO elleMeHTa B j-ii
micUCTeMI 3a Jac f.

3agava. 3HalTH WMOBIpHICTH O€3BIAMOBHOI POOOTH CHCTEMH, IO
CKIIQIa€ThCSI 3 KOMOIHOBAaHO 3’€JHAHWX E€JEMEHTIB, SKIIO HMOBIPHICTH
0e3BiMMOBHOI pOOOTH TMapalieNbHO 3’€JHAHUX EJIEMEHTIB  IepIIol
MiJCUCTEMH: Mepumoro ejleMeHtra craHoputb — 0,77, mpyroro — 0,86,
Tperboro - 0,69 Ta mapaneiapbHO 3’€IHAHUX EIEMEHTIB APYToi MiJCUCTEMHU:
nepuoro eneMmenra craHoButb — 0,75, npyroro — 0,88, tpersoro - 0,69.
[Tizcucremu Mix coOoro 3’€THAHI MOCTIIOBHO.

Po3p’si3anns. MIMoBipHicTb 6e3BiIMOBHOT pOGOTH B JAHOMY BHIIA/IKY
BU3HAYAETHCS 32 (POPMYJIOI0:

P.(t)={1-[(1-0,77)-(1-0,86) - (1- 0,69)]}
(1-[(1-0,75)-(1-0,88)- (1 0,69)} =
{1-[0,23-0,14-0,31}-{1-[0,25-0,12-0,31} =
{1-0,009982} - {1—0,0093} =
0,990018-0,990700 = 0,980811

4. Po3paxyHOK MOKAa3HUKIB HAXIHHOCTI BiTHOBJIIOBAIbHUX
eJIeMEeHTIB i cuctemn
4.1. OaguHUYHI MOKA3HUKH HAXIIHOCTI

OCHOBHI ITOKa3HUKHU HAAIIHOCTI BIHOBIIIOBAJIBLHUX €JIEMEHTIB.
Imosipricmu 6e38i0M06HOI pobomu eneMeHTa B iHTepBaji dacy 0...tg:

P(t)=P{T >1,}=1-F(t,), (4.1)
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ne P(ty) — IMOBIpHICTB TOTO, 110 00’ €KT MPONpPAIToe 0€3B1IMOBHO MPOTATOM
iHTepBaly d4acy f,, MOYABIIM TMPAIIOBATH y MOMEHT dYacy f=0, abo
IMOBIPHICTh TOTO, IO BUMNAJIKOBUN 4Yac pobotu cuctemu 7 Oynme He
MEHIIIC TOTPIOHOTO 1HTEPBAITY Yacy f.
3a CTATUCTHYHUMU TAaHUMU

Pay=" (I%(O) - 1—[”“%(0)}, (4.2)

ne N(ty) — KUTbKICTh CIIpaBHUX 00 €KTIB y MOMEHT 4acy fy, TOOTO KUIbKiCTh
00’ €KTIB, 1110 HE BIAMOBUJIN 3a Yac ; ;
N(0) — KiTbKiCTh CIpaBHUX 00’ €KTIB Y MOYATKOBHH MEPioA yacy;
n(ty) — KIIBKICTh 00’ €KTIB, SIKi BIIMOBHIIU X04 OM pa3 3a 4ac #.

THapamemp nomoxy 6iomoe — 1ie BiIHOLIIEHHS CEPEIHBOT0 YMCIIa BiJIMOB
BiTHOBITFOBAHOTO 00’€KTa MPOTATOM JOBLIBHO MajiOr0 HAIMpAIfOBAaHHS [0
3HAaYeHHS IPOTO HAMPAI[IOBaHHS 32 YMOBH, III0 BCi 00’ €KTH, SIKi BiJIMOBHWIIH,
3aMiHSIOTHCS CIIPAaBHUMU (HOBUMH 200 BiAPEMOHTOBAHUMH).

3a CTaTUCTHYHUMU JTAHUMU MTapaMeTp TOTOKY BiIMOB

7 0="4 \nry (43)
ne n(Adt) — KiIbKICTh 00 €KTIiB, IIO0 BIAMOBHWIM B IHTEpBali 4acy -

(At/2) ...t+(4t/2);
N — KiTBbKiCTh €IIEMEHTIB, SIKi BUTIPOOYIOTHCS;
At- iHTEpBAN Yacy.

Hanpayrosanuss  na  6iomMogy  —  BIAHOILIEHHA  HalpamlOBaHHS
BiJTHOBJIIOBAJIbHOTO €J€MEHTa J0 MAaTeMaTWYHOrO CIOJIBaHHS YHCIIa
BI]MOB TMpPOTATOM IIbOTO HAMpAIOBaHHS. 3a CTATUCTUYHUMH JaHUMHU
HalpauoBaHHs Ha BIIMOBY

I
T ==>1, (4.4)
nio

e n — KUIBKICTH BiJIMOB 3a 4ac f;
t; — 9ac cupaBHO1 poOoTH 00’ €KTa MiX (i-/)-10 Ta i-10 BiIMOBOIO.

Sxmo Ha BUNpoOyBaHHI MPOTATrOM Hacy ¢ 3HaxoAuThcsi N 00’€KTiB, TO
HalpaloBaHHs Ha BiIMOBY
; 1 N n
T =5—221 (4.5)

N
j=1 i=l
Z n;

j=1
Jie n; — KUIBKICTb BIIMOB 1-TO 3pa3Ka 3a 4ac f;
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t;; — 4ac crpaBHOi poOOTH i-r0 00’ €KTa Mik (i-/)-10 Ta i-}0 BIIMOBOIO.

3agaya. BuzHaunTH HampamroBaHHS Ha BiJIMOBY €J€MEHTa, SIKIO Jac
BimMoB 3a 100 roauH ckiagaB 3, MpU YOMY 4Yac MK THEPIIOK 1 JPYroro
BiIMOBaMH CTAaHOBUB 65 TOJIMH, a MiX JIyTOI0 Ta TPETHOIO 35 rOIuH.

Po3p’si3anns. HamparroBaHHas Ha BiIMOBY 3HaXOAUMO 32 OPMYIIOIO:

T = eri = l(65+35) =333
n<g 3

4.2. KoMmiekcHi MOKa3HUKH HAAIHHOCTI.

Koegiyienm comosrnocmi — IMOBIpHICTB TOTO, IO 00’€KT BHUSIBUTHCA Y
Mpare31aTHOMY CTaHi y JOBUTFHUI MOMEHT 4acy, OKpiM IIAaBHUX MEPiO/IiB,
NPOTATOM SIKUX HOTO BUKOPUCTAHHS 32 MPU3HAYCHHSM He mepeoadcHe.

CraTucTHYHO KOe(illiEeHT TOTOBHOCTI

t
=—r (4.6)
4ot

ae t, , t, — CyMapHHUH 4Yac BIJNOBIIHO CIPaBHOI poOOTH 00’€KTa 1 HOro
BUMYIIEHOTO TIPOCTOIO;
n n
AR L 4.7)
i=l i=1
t,; —4ac po0OoTH 00’€KTa Mixk (i-1)-10 Ta i-10 BiIMOBaMH;

t,; — 9aC BUMYILIEHOTO TIPOCTOXO MICIs i-1 BIAMOBH;
1 — KUTBKICTh BiIMOB (PEMOHTIB) 00’ €KTa.

K

*
a

[Ipu HMOBIpHOMY BH3HAYECHHI koedimieHTa TOTOBHOCTI
BUKOPHCTOBYIOTh MaT€MaTU4Hi CIIOiBAHHS BEJIUYUH 1, 1 1,,:
TC
T +T,

ne T, — MaTeMaTH4YHe CIO/[iBAHHS HAITPAIIOBAHHS HA BiIMOBY;
T.- MaTeMaTHYHE CIOAIBAHHS BIIHOBJIEHHS 00’ €KTa:

Koegiyieum onepamusnoi 2comognocmi — iIMOBIPHICTb TOTO, IO 00’ €KT
BUSIBUTBCSL Yy TMpale3JaTHOMY CTaHi Yy JOBUIBHHNA MOMEHT dYacy OKpiM
IUIAHOBaHUX IIEPiONiB, NPOTATOM SIKHUX BHUKOPHCTaHHA O00’€KTa He
nepeadadaeTbess 1, MOYMHAIOYM 3 IIBOTO MOMEHTY, Oyne mpaloBaTu
0€3BIIMOBHO IIPOTATOM 33/IaHOTO iHTEpBaITy 4acy.

3a CTaTUCTHYHUMU JIAHUMU KOE(iI[IEHT ONepaTuBHOI TOTOBHOCTI
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Ko =Nt 8 o 49

ne N(t,;t, +1,)- KinbKicTb 00’€KTiB, CIPaBHUX Y JIOBUIBHHH «JOCUTH

BiJaleHuil» MOMEHT wacy f, 1 THX, IO HpPONpAIOBaIM IOTIM

MPOTSITOM 3a/IaHOTO Yacy fp;
N(0) — 3aranbHa KiJIbKICTh 00’ €KTIB.

Jloseogiunicme  cucmemu — 1€ TIEpioJ Yacy, MPOTATOM SKOTO,
HE3BAXKAIOYM HA BXKUTI 3aXOJH, CHCTEMa 3HOIIYEThCS 1 MIPUXOJUTh Y CTaH,
mpu  AKOMY TOAanmblia il eKCIUTyaTallis HEMOXJIHBAa, a pPEMOHT 1
BIJJHOBJIEHHS €KOHOMIYHO HEIOLIbHI.

3a TOKa3HUK JIOBrOBIYHOCTI MOXKHA B3ATH KOE(DIIIEHT TEXHIYHOTO
BUKOPUCTAHHS:

K = ' N (4.10)
t, +Z:Tm

1€ t, — 4ac MepioJ] CHCTEMH 3a Iepiof eKCILTyaTallii;
27,; — CyMapHHI 4ac MPOCTOIB 3a Mepio/l eKCIUTyaTallii 3 IpUIHH BiIMOB
(pemoHTH, TPODITAKTUKN).

3agaua. HacocHa craHIis Mae cepefHe HampaIfoBaHHSA Ha BiaMoBy T,
=360 rox i cepexnniii yac BimHOBIeHHS T, =24 ron. Buznauntu xoedirieHT
TOTOBHOCTI Ta KOEQIIiEHT ONepaTHBHOI TOTOBHOCTI MPOTSTOM 4acy — t,=48
TOJ.

Po3p’si3anns. KoedimieHT roToBHOCTI BU3HaYaeMO 32 OPMYIIOHO:

L. 60 _ 0.937.

a_ = =
T +T, 360+24
KoedimieHT omnepaTUBHOI TOTOBHOCTI Il CKCIOHEHI[IAJILHOTO 3aKOHY
PO3MOIITY BU3HAYAEMO 32 POPMYIION0:

K, (1)) = K,e™ =0.937-¢ 360 —0.82.

S. Po3paxyHok moka3HUKIB HAAiliHOCTi pe3epBOBaHUX CHCTEM

Pe3epBHOIO Ha3WBA€THCS TaKa CHUCTEMa, BiJIMOBA SIKOi HACTA€ JIMIIE
micis  BiAMOBM OCHOBHHMX 1 pe3epBHHMX ejeMeHTiB. JlaHi cuctemu
3aCTOCOBYIOThCS JUIsI MiABUILEHHA 1MOBipHOCTI 0e3BiIMOBHOI poboTH
CHCTEMH.
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Ha npaxTuiii 3acTOoCOBYIOTECS pi3Hi criocodu pesepByBaHHs (puc. 5.1).

Pe3epByBannsa
! LS !

CrineHe PosnineHe

3 1ot 3 1po6oBOIO
KpaTHICTIO KpPaTHICTIO
ITocTiiine 3 3aMiHOIO

*—'I
v v
Peseps Peseps Peseps
3aBaHTa)XEHUH || momermeHuil ||HeHaBaHTa)KEHHUH

Puc. 5.1. Crmocobu pe3epByBaHHS

[lpu cninbnomy pe3epByBaHHI TiABUIICHHS HAIiHHOCTI JTOCATAETHCS
IIITXOM Pe3epBYBaHHS CUCTEMH B IIJIOMY, a TIPUA PO3ILIBHOMY - OKPEMUX
€JIEMEHTIB CCTEMH.

OCHOBHHMM MapaMeTpOM PE3CPBYBAHHS € KPAMHICHb, IO BUPAKAETHCS
4yepe3 BIJHOMIEHHS 4YHCIAa PE3EPBHUX EIEMEHTIB [0 YWCIa THX, IO
pe3epByeThCs (OCHOBHUX).

PesepByBanHs OyBae 13 11O ¥ Jpo0OOBOKO KpaTHICTIO. OCKiIBKU
CXEMHI IMMO3HAa4eHHS 000X BHJIIB PE3epBYBaHHS OIHAKOBi, TO I IXHBOL
BIIMIHHOCTI Ha CXeMi BKa3ylTh KPaTHICTb pe3epByBaHHA m (puc. 5.2).
[Ipu pe3epByBaHH 3 IIJIOI KPATHICTIO BEJIWYMHA M € IUJIUM YUCIOM, a 3
IpoOOBOIO - BeNWYMHA m JApPOOOBE YHCIO, IO HE CKOPOUYETHCS.
Hanpuknan, m = 4/2 o3Havae pe3epByBaHHs i3 IPOOOBOIO KPATHICTIO, NIPH
SKOMY KUIBKICTh PE3EPBHUX €JIEMEHTIB JOPIBHIOE 4-M, a KUIbKICTh
OCHOBHHUX — JIBOM, a 3arajibHa KiJIbKICTh €JIeMeHTIB — 11ecTd. CKopodyBaTH
Ipi0 HEMOXKHa, Tak sIK Tpu m =2 OyJeMO MaTH Pe3epPBYBAHHS 3 IIJIOO
KPaTHICTIO, IPHU SIKOMY PE3€PBHHX €JIEMEHTIB /1Ba, OCHOBHHUI — OAMH.

3a cmocoboM BKITFOUECHHSI pe3epBYBaHHS OyBae:

nocmiiine, TIPU SKIM pPE3EPBHI €IEMEHTH MiAKIIOYEHI IO OCHOBHUX
IOPOTATOM yChOro uacy po0otu i mepeOyBarOTh B OJHAKOBOMY 3 HUM
peKUMI;

3 3amMiHOI0, TIpU SKIM PE3E€PBHI €JIEMEHTH 3aMIHIOIOTh OCHOBHI IMiCIIs
IXHBOI BIIMOBH.
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-
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2
1
2
3
4

Puc. 5.2. Cxemu pi3HHX cHIOCOOIB pe3epByBaHHS

a - CTIbHE MOCTIHHE 13 100 KPATHICTIO; O - pO3AUIbHE MOCTIHHE 3 MO0
KPATHICTIO; B - CHUJIBHE 3 3aMiHOIO 13 I[IJIOI0 KPATHICTIO;

T - PO3/IUIbHE 3 3aMIHOIO 13 LIIJIOK0 KPATHICTIO; JI - CIIJIbHE MOCTiiHE 13 1poOO0BOO
KPATHICTIO; € - KOB3HE 3 3aMiHO i3 IPOOOBOIO KPATHICTIO

[Ipu BKIIFOYEHHI pe3epBy IO CIIOCO0Y 3 3aMiHOIO PEe3epBHI EIEMEHTH JI0
MOMEHTY BKJIIOUYEHHS B POOOTY MOXyTh IepeOyBaTh B TPbOX CTaHax:
HaBaHTAXKEHUH pe3epB, MOJIETTIEHUI pe3epB 1| HEHAaBAaHTAKEHUI pe3epB.

Hasanmasicenuit pe3epBHUIA €IEMEHT - 1€ TaKWi, SKUH MOCTIIHO
nepeOyBae (BiIHOCHO HaIiHOCTI) y TOMY > pEXHMi, IO W OCHOBHI
€JIEMEHTH.

Ilonezuwienuil pe3epBHUIN €JIEMEHT - 11€ €JIEMEHT, 1110 MPAIIOE B MEHIII
HaBaHTA)KEHOMY PEXHMi, Hi’>K OCHOBHHH.

Henasanmajdicenuii  pe3epBHUA  €JIEMEHT - 1€ €JIeMEHT, SKHUil
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MPAKTUYHO JI0 BKIIIOUCHHS HE HECE HABAHTAKEHHS.

Cninbhe pe3epeyéanns 3 NOCMINHO 6KIIOYEHUM pe3epeom i uyinoiw
kpammnicmio (puc. 6.2, a). IMoBipHicTh 0€3BiIMOBHOT poOOTH CUCTEMH, IO
CKJIQ/IA€ThCS 3 PIBHOHAIIHHUX EIICMCHTIB

P()=1-(1-P@)-P,).... P,())"" (5.1)
abo
n m+1
Po=1-|1-TTR®| . (5.2)
i=1

ne Pi(t)-imoBipHICT 6€3BiqMOBHOT pOOOTH i-TO eleMeHTa MPOTATOM Hacy t;
71 — YUCIIO EJIEMEHTIB B CKJIa/li OCHOBHOI (pe3epBHOI) CHCTEMH;
M — KpaTHICTh pe3epBYBaHHS (YUCIIO PE3EPBHUX CUCTEM).

UuM BHIIa KpaTHICT pE3EpPBYBaHHA, THM BHINA HMOBIpHICTb
0e3BiqMOBHOI poboTH cuctemu, ToOTO 11 HamiiHICTh. CHidbHA HAIIHHICT
CUCTEMH BHUIIEC HAMIHHOCTI Oy Ib-5IKOTO 3 OKPEMHUX EIEMEHTIB.

[Tpu excriOHEHIIATELHOMY 3aKOHI HaliHHOCTI

Aot ym+1
P(t) = d = 1=e" ™7, (5.3)
Jie g - IHTEHCUBHICTh BIJIMOB HEPE3ePBOBAaHOI CUCTEMH ab0 KOXKHOI 3 m
PE3EepPBHUX CUCTEM:

2 =31, (5.4)
i=1

e A; - IHTEHCUBHICTH BIIMOB i-TO €JIEMEHTA.

Cepenniii HapoOITOK Ha BIAMOBY pe3epBOBaHOI CUCTEMHU

1 &1 |
T...=—>» — =T, —_—, 5.5
Ao ﬂ«o — l+1 O.mj;; 3+1 ( )

ae Ty, = cepeiHiil TepMiB 6€3BiIMOBHOI pOOOTH HEPE3EPBOBAHOI CUCTEMHU
a00 Oyab-SKHIA 3 M PEe3EPBHUX CHUCTEM.

VY pasi pe3epByBaHHs HEPIBHO HAIHHUX CJIEMEHTIB:
PO =1-[Ja.0=1-T][1-B®)] (5.6)
i=0 1

[ns cucteMu 3 po3dinbHum pezepeysannam i3 yinow Kpamuicmio i
ROCHITIHO 6KTIIOYEHUM Pe3EPEOM.
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P(1) = f[{l—[l— PO, (5.7)

ne P(t) — iMmoBipHicT, 0€3BIIMOBHOI pPOOOTH i-TO €JIEMEHTa OCHOBHOI
CHUCTEMH;
m; — KPaTHICTh Pe3epPBYBaHHS i-TO €IEMEHTA;
1 — YHACIIO EJIEMEHTIB Y CKJIaJli OCHOBHOI CHCTEMH.

OCHOBHa cucrtema

I 1 | n —
- 1 L1 o n —
— 1 | L n -
m1 mn
4 ¥ 4 9
m m
L f | ] o " |

Puc.5.3.Texniuna cucrema i3 po3AUTEHAM pe3epPBYBaHHSM 3 ILIO0
KPATHICTIO 1 3 MOCTIMHO BKJIFOYEHUM PE3ePBOM

Y cucremax 3 EKCHOHEHIIAIbHUM 3aKOHOM PO3IOJiTY IapameTpiB
HaJIMHOCTI:

P() = ﬁ{l— e ]}, (5.8)

Y pa3si piBHO HaJifiHUX €JEMEHTIB Ta OJHAKOBOi KPaTHOCTI
pe3epByBaHHS:

PO={-[l—e* ], (59
© _ | m
71,,.c=j12.(t)dt= (n—1)! > ! . (5.10
0 A.(m+1) FTv,(v,+D)...(v, +n-1)
i+1 . 1 . 2
ne v, =——, A i=0 y, =——; u i=l vy, = ——
m+1 m+1 m+1
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Y cucremax 3 cCRiIbHUM pe3ep8YBAHHAM 3AMIHOI0, 3 UII0I0
Kpamuicmio AMOBIPHICTH 0€3BIIMOBHOT poOOTH

P()y=e™. M , (5.11)
i=0 L
Tipi =T, -(m+1), (5.12)

ne Ag, Tep, — BIMOBITHO IHTEHCUBHICTH BIJ]MOB 1 CEpe/IHE HANpPAIIOBAHHS
IO TIePITIOl BiIMOBH OCHOBHOI (HEpPE3ePBHOI) CHCTEMH.

OCHOBHa cucTemMa

1 2 n
1 2 n
pesepsHi
enemMeHTU
1 2 n

Puc. 5.4. Jloriuna cxema CHCTEMH 3 CITIJTHHAM PE3ePBYBaHHIM
3 3aMiHOIO Ta L0 KPaTHICTIO

IIpu excOHEHLiaIbHOMY 3aKOH1 i HEHaBaHTAXXEHOMY CTaHi Pe3epBY:

P()=e |14 i 1=e ") |, (5.13)
=1 b
T _ 1 1' , (5.14)
A, D l+ik

i—1
ne a; = [0+, /4)]:
i=0

k= }\.]/ 7\.0 5
A1 - IHTCHCHBHICTb Bi]MOB PE3EPBHOTO €IIEMEHTY JI0 3aMillICHHS.

Hdns cuctemu 3 po3nodinbhHum pe3epeysanHAM 3 3aMIHOI0 3 U010
Kpamuicmio AMOBIpHICTh 0€3BIIMOBHOI POOOTH
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P(t)= ﬁB(l). (5.15)

ne P; (t) - iMOBIpHICTH 0€3BiIMOBHOI POOOTH CHCTEMH 4epe3 BiIMOBH
CJIEMEHTIB 1-TO THIy, pE3epPBOBaHMX 3a CIOCOOOM 13 3aMiHOIO
(oOuuctoeTbes 3a popMynamMu 3arajJbHOTO Pe3epBYBaHHs 3 3aMiHOIO).

3agava. Y He BiIHOBIIOBAIBHIN CHUCTEMI BU3HAYUTH CEPEIHIA TEPMiH
Ta HMOBIPHICTH 0€3BIAMOBHOI POOOTH CHCTEMH, SKIIO BOHA CKIAHAETHCS 3
YOTUPHOX CJICMCHTIB, 3’€IHAHHUX MOCIiAOBHO. Bimomo mo HMOBIpHICTH
6e3BiqMoBHOT poboTH 3a 480 rox meprmioro enementa — 0,9, apyroro — 0,92,
tpetroro — 0,85, gerBeproro — 0,87; iHTCHCHBHICTH BIIMOB CIEMCHTIB
cTaHoBUTH: TIepmoro — 0,5-107, apyroro — 1,1-10”, tpersoro — 0,9-107,
gerBepToro — 0,8-107,

Po3p’szannsi. Tak sk cHcTeMa € HE BIJHOBJIIOBAJbHA 3 ITOCIIJOBHO
3’€JIHAHUMU  €JICMEHTaMH, TO MMOBIPHICTh O€3BIAMOBHOI CHUCTEMH
3HaX0UMO 3a (HOPMYJIOKD:

P.(480) =0,9 - 0,92 - 0,85 - 0,87 =0,61.

[HTEHCUBHICTH BIAMOB CUCTEMH CTAHOBUTD:
4
A.=Y.2;,=05-107 +1.1-107 +0.9:107° +0.8-107° =3.3-10~".
1

Cepenniii TepMiH 6€3BiIMOBHOT POOOTH CUCTEMH CTAHOBHTH:!

T = ;75 =30000rog.
3.3-10

3agava. 3HaiiTM WMOBIPHICTH OE€3BIIMOBHOI POOOTH CHUCTEMH, IO
CKJIaJJA€ThCS 3 TPHOX PIBHOHAIIMHUX €JIEMEHTIB 3 CIUIBHUM JIBOKPAaTHHM
pe3epByBaHHSAM Ta TPH HMOBIpHOCTI 0€3BIIMOBHOI pPOOOTH TEPIIOTO
enementy 0,67, npyroro — 0,84, tpetsoro — 0,71.

Po3p’si3anns. [Ipu crinbHOMY pe3epBYBaHHIO 3 MOCTIHHO BKIIOUEHHM
PE3EPBOM 1 IIiJIO0 KPaTHICTIO HMOBIPHICTh 0€3BiIMOBHOI pOOOTH CHCTEMH,
110 CKJIAIAETHCS 3 PIBHOHAAIMHUX €JIEMEHTIB CTAHOBUTD

+1

P=1-|1-T[P®)| =1-(1-0.67-0.84-0.71)"" =0,78.
i=1

3agava. 3HaiiTH WMOBIPHICTH OE€3BIIMOBHOI POOOTH CHUCTEMH, IO
CKJIQJIAETHCS 3 TPHOX CJIEMEHTIB 3 JIBOKPATHUM PE3E€PBYBAHHSIM IIEPIIOrO Ta
JIPYTOrO €JIEMEHTIB i TPHOKPATHUM PE3ePBYBAaHHSIM TPETHOTO EIEMEHTA.

23



ImoBipHOCTI 6€3BiqMOBHOI poboTH mepimoro enementy 0,7, npyroro — 0,68,
tpeTsoro — 0,65.

Po3p’si3anns. {1 cucteMu 3 pO3AUIBHUM PE3EPBYBAHHAM i3 ILIJIOKO
KPaTHICTIO ¥ MOCTIfHO BKIIOYEHUM PE3epPBOM KWMOBIpHICTH O€3BiAMOBHOI
poOOTH CUCTEMH CTAaHOBUTH

P.n=]] i-l- PO J=a-a-07)*")1-1-0.68)")-
i=1
-1-(1-0.65)"")=0.92.
6. O0podKa CTATHCTHYHHX JAHUX 3 OI[IHKH HATIiTHOCTI

6.1. Ouinka 70cTOBIPHOCTI pe3yJILTATIB eKCIIEPUMEHTY Ha
HaliliHiCcTH

PesynpraTtu excriepuMeHTy He MOXYTh OYTH TOYHHUMHU 1 3aBXKIU B COO1
MICTSTh JEsIKy eKCIIEpUMEHTalIbHY MOXUOKY. BenmnurnHa MOMWIKH BHMIpY
XapaKTEePU3y€ETHCS BEIMIMHOIO a0COIOTHOI 1 BITHOCHOT MTOXHOKH.

AbcomtoTHa moMmiKa (MoxuOKa) A sBISE COOOK0 PIZHHUII0 MiX
BUMIpPIOBaHUM X, 1 iCTHHHUMHU X 3HAYCHHSIMH BUMiPIOBAJIbHOT BETUUMHH X

A= p X 6.1)

Binpmr  Hao4HO eKclepUMEHTalbHA TIOXHMOKAa  XapaKTepU3YEThCs
BiTHOCHOIO TIOXHOKOIO BUMIPY I,

o, = Aﬂ -100% . (6.2)
X

X

VY MaremMaruyHii CTAaTUCTHII IS BU3HAYEHHS TOYHOCTI W HamiHHOCTI
MaTeMaTHYHOTO cCroliBaHHS m, 1 jaucnepcii D(X) KopUCTyrOTbCs
JIOBIpYMMH IHTEpBaJIaMH i JOBIpYMMHU HMOBIpHOCTSIMHU.

JloBipunM  iHTEepBaJOM JUIS TIEBHOTO IapaMeTpy TI'eHepalbHOi
CYKYIHOCTI Ha3WBa€ThCS TAaKWWl YUCIOBHH IHTEpBaN, B MEXaX SKOTO
3HAXOJUTBCA leil mapamerp. VIMOBipHICTh, 3 fKOIO JOBipumii iHTepBan
NOKpPHE ICTUHHE 3HA4YCHHS IapaMeTpa, Ha3WBA€ThCSI  JOBIPYOIO
HAMOBIpHICTIO a00 pPiBHEM HAAIMHOCTI.

IMOBipHIiCTh TOTO, 1110 MAaTEMaTHYHE OYIKyBaHHS 3HAWJICHE 3 TIOMHJIKOIO,
II0 HE NEPEBUUIYE AESKY BEIMYUHY A, MOXXHA IPEICTaBUTH B TAKOMY
BHUIJISII:

Pim —A<m_<m +A)=/f. (6.3)

TOOTO HEBiJIOME 3HAUCHHS M, 13 IMOBIPHICTIO f HAKPUBAETHLCS IHTEPBATIOM
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1,, = (i, — A, +A), (6.4)

Jac mx - TOYKOBa OHiHKa MaTCMaTU4YHOI'O CHOI[iBaHHSI BI/IHaI[KOBO'l'

BeIMYMHH X, TOOTO 3HAYEHHS MAaTEMATHYHOTO CIOIIBaHHSA IIPH

0OMesKeH1H KIJIBKOCTI TOCIIIB;

A - mnoMuwika, U0 BUHUKAa€E TMPU BU3HAYCHHI MATEMAaTUYHOTO

CIIOIBaHHA, SAKIIO KIIBKICTh JOCIIIAIB OOMEXKEHA.

ImoBipHiCTh 3 Ha3UBAIOTH JOBIPYOIO MMOBIPHICTIO, a iHTepBan Iy —
JIOBIpYMM 1HTEPBAJIOM.

[Momuky A pu HAOJIMKEHIN OIHII MTPEICTABISIOTH K

A=1,0;, (6.5)
1€ t; - BEIMYMHA, sKa JOPIBHIOE JUII HOPMAJbHOIO 3aKOHY KUIBKOCTI

Cepe/IHIX KBapaTUUHUX 3HaueHb O j; , gKe MOTPiOHO BiJKIACTH BIIPABO

1 BIIIBO BiJl IEHTPY PO3CIFOBaHHS AJIS TOTO, MI00 iIMOBIPHICTh BIyYEHHS
B OTpUMaHy JAUISHKY OyJia piBHa f;

O 5 - CepeIHE KBaJIpaTUYHE BIAXUICHHSI MATEMATHYHOIO CIIOAIBaHHS

n

D (x —im,)?

i=1 h
nn-1)
Jlnss  TOYHOTO  3HAXOMKCHHS  JIOBIPYMX  IHTEpBaJiB  HEOOXIiJIHO

3a37aJeTi/Ib 3HATH BUJ 3aKOHY PO3IOAUTY BenudnHU X. SIKIO BHUIagKOBa

BEJMYMHA PO3IOJAJIEHa 32 HOPMAJIBHUM 3aKOHOM, TO JOBipYi iHTepBaiu
JUTS MATEMaTHYHOT'O CIIOJ[IBAHHS MOYKHA TPEJICTABUTH B TAKOMY BUTJISII:

1, =i, —t\[D(X)/nsm, +1,3/D(X)/n) (6.7)

ne tg=f(n-1;) - napamerp posnoniny CTbIOfEHTa, SKUH BU3HAYAETHCSA
3aJIe)KHO BiJI IBOCTOPOHHBOI JIOBIpUOi MMOBIpHOCTI 3 Ta n-1;
N — KUIBKICTB JOCII/IIB.

(6.6)

JU71s IpaKTHYHUX PO3paxXyHKIB 3HAYEHHS tg 3HAXOIATH 3a JlonaTkom 2.

3HaueHHs ITOBIpYOi HMOBIPHOCTI 0OMpae MOCTIIHUK 3aJIe)KHO BiJ TOTO,
AKy CTYyNiHb TOYHOCTiI PO3pPaxyHKiB BHMAarae IOCITIUKEHHS. 3a3BUuail 11e
3HAaueHHS 3HaxomuThecs B iHTepBani Big 0,9 mo 0,999. fkmo BumMorn
TOYHOCTI JIy?’K€ BUCOKI, TO JIJIsl JOBIpUOi HMOBIPHOCTI OOUPAETHCS 3HAUCHHS
0,999; axmo niasumieHi — 0,99; 3suuaiiai — 0,95; 3amwkeni — 0,9. Buxogsuu
3 EKOHOMIYHMX a00 iHIIMX MipKyBaHb 3Ha4€HHs JOBipuoi HMOBIPHOCTI

25



MoXe npuiimatuch i Ha piBHi 0,8. JIoBipui iHTEpBaIM pO3pPaxOBYIOTHCS 3
ypaxyBaHHSM II€BHHX BHMOT JO T€HEpalbHOI CYKYNHOCTi. 3a3BH4ail 1ie
BUMOT'a HOPMaJIbHOTO PO3MOLNY 11 JaHUX.

[lpy BHU3HAYEHHI TMOKAa3HWKIB HAmIHHOCTI W, 0COOJIMBO, MpHU
MOJIATBIIIOMY TIPOTHO3YBaHHI IXHBOT MIHJIMBOCTI 3 TIOOYZOBOIO MOJEIBHUX
3aNIe)KHOCTEH BAXKJIMBO MIHIMI3yBaTH BIUIHMB «TpPyOWX» MOXUOOK (TIOABY
AHOMAJIbHUX YMCIIOBUX 3HAYCHB).

SIKIO eKCnepuMEeHTAaTOp OTPHMaB BHOIPKY 3 HEBEITUKHM O0CSITOM
(n<25), To MOKHA BU3HAYUTH MaKCHUMAaJIbHE BiTHOCHE BiIXHMJICHHS

P =
——<7_,, (6.8)

J€ Xpnax(min) — KpalHiN (HalO1Ib1IMI 00 HAWMEHIINI) eTeMeHT BUOIpKH, 1O
SKIN MIpaxoByBaInCs X, X 1 Sy :

_ X . ..
X = Z—’ (n - KUIBKICTh BUMIpIB); (6.9)
i=1 1
| v
5 = gom (x,—x) npu n<20; (6.10)
n i=l

x) npu n)20; 6.11)

1€ 7;, — TabAM4HEe 3HAUEHHS CTATHCTHKU Ul 7, K€ OOYMCIIEHEe IpU
noBipuiit imoBipHOCTI g=1-p (Jlomarok 3).

TakuM YHUHOM, JUIS TOAAJBIIONO BHJIYYCHHS aHOMAIBHOTO 3HAUCHHS
O00YHCITIOIOTh BEJIMYMHY MAaKCUMAJIBLHOTO BIJIHOCHOTO BIIXUIACHHS (Tqy,) 1
HOPIBHIOIOTh HOro 3 TaGmu4yHuM (7;,). TakuM 4YMHOM, SIKIIO HEPiBHICTh

TST > JOTPUMYEThCS, TO CIIOCTEPEKCHHS HE BUKIIFOYAIOTHCS 3 BUOOPKH,

AKIIO HE JOTPUMYETHCS, TO CIOCTEpPEeKEHHs BiiciBatoTh. Ha mpakrtumi,
3BHYAifHO, BUKOPHUCTOBYIOTH piBeHb 3Hauymocti p=0,05, pe3ymnprar
BUXOAUTH 13 95% nosipuoro #moBipHicTio. [Iponenypy BijciroBaHHS
MOXKHa TIOBTOPHTH 1 JUIsi HacTymHOro (mo aOCONIOTHIA BEJIMYHUHI)
MaKCHUMaJIbHOTO BiJJHOCHOTO BiJXWJICHHS, ajle IONepeIHb0 HeOoOXiTHO

nepepaxyBaTd X i S, mis BUOIpKH HOBOTO o0csry n-1.

3anaya. Bu3HAUNTH EKCIEPUMEHTAIBHY TOXHOKY IPH TIPOBEICHHI
JIOCITI/DKEHb, SKIIO BIiJOMO, IO 3a pe3yJbTaTaMH JOCHTI[DKCHb MU
orpumaiin 10, 12, 13, a icTMHHe 3HAa4YeHHS BENWYUH JOpiBHIOE 11.
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[lepeBiputu exciepuMeHTAIbHI TaHI HA AaHOMAJTBHICTB.
Po3p’si3anHd. 3HaiineMo aOCOMOTHY TOXUOKY

A =x,—-X=10-11=~1;

A, =x,-X=12-11=1;

A3=x,—X=13-11=2.
Toni ekcniepuMeHTanbHa MOXUOKa Oyie piBHa:

o, :ﬁlOO%:z.lOO%:lS.Z%.
X 11

3 Tabnuii  BCAHOBIIOEMO 3HAYEHHA T, .s = 1,41 i mopisrIOEMO 3

MaKCHMaJIbHUM 3HAYE€HHAM T =2. Tak KT > 7,_,, TO TPETE 3HAYCHHSA

max,3

JOCITITHUX TaHUX BiJICiBaEMO (BUOPAKOBYEMO).

6.2. Ouinka aocToBipHOCTI pi3HMII MiXk rpynmamMm 3a KpuUTepiem
®dimepa.

Kputepiii ®@imepa [103BoJis€  TOPIBHIOBATH  BEIWYUHU
BUOIPKOBUX  JUCIEPCHH  JBOX  HE3&ISKHHX  BUOipok. [lis
obuncneHHs Fey, HEOOXIHO 3HAWTH BiJHOIICHHS JIHCIIEPCUN IBOX
BUOIPOK, MPUYOMY Tak, MO0 OUIbIIAa 3a BEITUYHOI JUCIEPCis
3HAaXO0/UJIach OU B YMCETHHUKY, & MEHINIA — Y 3HAMEHHHUKY.

®opmyna obunciaeHHs Kpurepis Dimiepa Takoa:

2
o

F.o=2x (6.12)
O

air 2
y

2 2 .. . . . . .
ac o, Gy AUCIICPCI11 IEPHIOT Ta JIPYTrol BI/I6lpKI/I B1AIIOB1JHO.

Tak 5K, 32 yMOBOIO KpUTEpHs, BEJIWYMHA YHCEITbHHUKA MMOBHHHA
Oytu Oinbina abo piBHA BENMYMHI 3HAMEHHHMKA, TO 3HA4YCHHS Feyy
3aBx A Oyze Oubiie abo piBHE OJUHUIILL.

Yucno creneHiB cBoboau k;=n; -1 ans nepuioi BUOipkH (TOOTO
JUIst Ti€l BUOIpKH, BEIMUMHA JUCHepCii sikoi Ouiblia) u kx=ny — 1 ans
npyroi BUOIpKH (rn;, ny — BIAMOBIAHO, KUTBKICTh €KCIIEPUMEHTATBHIX
3HaueHb y NepiIii Ta apyrii BUOipIi).

B Jonatoky 4 xputuuHi 3HaueHHs Kpurepuro dimepa Fige
3HAXOJATCA 3a BEIMUMHAMU k; (BepxHiil psiiok Tabmuil) Ta ky (JiBUi
CTOBOCIIH TAOJIHIII ).
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SIKIO temn>tipur, TO HYJIBOBA TINOTE3a MPUIMAETCA, B IHIIOMY
BUNAJIKy [pHUMMAETbCcAd  almbTepHaTHBHAa (TOOTO, pI3HUIA B
OJIHOPIHOCTI IBOX BUOIPOK CYTTEBA 00 € HECYTTEBOIO).

CepenHbOKBaIpaTUYHE BIAXWICHHS Y BUOIpKaX BU3ZHAYAETHCS

= )2 S—v)>
1 2

e X, y - cepedni apuMEeTHYHI 3HAYEHHSI [0 TPyIax;
n;, N, — KUTBKICTh BUMIPIB B TPyTax;
3amaua. 3Haiitu kputepiit dimepa crcTeMH, SIKITIO BOHA CKIIATAETHCS 3

JIBOX TPym MO 3 BUMIpa B KOXKHIM, 1 BCTAHOBUTH OIHOPIMHICTH IMX
BUOIpOK.

X 4 [8 5 [7
y 12]11]8 |10

Po3p’si3anns. 3HalieMoO cepenHe KBagpaTHYHE BiIXWIICHHS MEPIIol

Tpynu
Y= x.)? _A\2 Q)2 &2 72
o - > E-x) :\/(8 4’ +8-8)+B=5 +B=7)" _, o
n -1 4—1
Hpyroi rpynu

(y_)’,-)z
"f\/zn—_l:

\/(13.67 —12)* +(13.67-11)* + (13.67 - 8)* + (13.67 —10)*
4-1

=3.74.

Kpurepiii ®imepa 3HaxoauMo 3a GOPMYIIO0:

2
o, 374
F,. 5 =——=130.
o, 2.89
Tabnuuyne kpuTHYHE 3HaUYEHHA KpuTepis Dimepa 3HaX0AUMO 3 TabauLi
Honatky 4. Fs = 9,28. Tak sik Fo; = 1,30 < Fre= 9,28, 10 BUOIpKH €

OJTHOP1THVMH.
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6.3. BcranoBJieHHs1 koedinieHTa KOpeastiii

Kopensitist — 11e cTaTUCTHYHA 3aJICKHICTh MiXK BEJTUYHHAMU.
KoeimienT kopemnsiii 3HaX0AuMO 32 GOPMYIIOI0:

S|x, - X, - 1)
po i (6.14)

\/im—fﬂi@—ﬂz

3amava. 3HaiTH KoeiIlieHT KOpEeAIii, KO MAaEMO TaKi CTaTHCTHYHI
JlaHi:

X 9 12 10 9
Yy 20 19 19 22
Po3Bsazannsa.

KoedinienT kopensiii Bu3Ha4aeMo 3a Gopmysioro (6.14):
3HaiiieMo cepe/iHi apuPMETHUH] 3HAYCHHS:

§=9+12+10+9 ~10.
4
7 20+19119+22 _90.

PospaxyHok podumo B TabiuuHii Gopmi

PO X =X Y -Y (X -X)' (3 -Y) | (X, - X)(, -Y)
3/11
1 -1 1 0 0
2 2 - 4 1 2
3 - 0 1 0
4 -1 1 4 2
Cyma 6 6 -4
Ylx-Xw-r)
r=—= = =-0,67
V66

Jﬁ(xi—)?fj(x—?)z
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7. PospaxyHkH 3 INIAHYBAHHSI BUIIPOOYBAHHA eJIeMeHTA CHCTeMH HA
HaliliHiCTh

MeTa nIaHOBAaHOTO CIIOCTEPEKEHHS MOJSIrae y BU3HAYCHHI MOTPiIOHOTO
o0cATy CIIOCTepeKeHb U OIIHKKA TOKa3HWKIB HAMIHHOCTI i3 3a/IaHOI0
TOYHICTIO Ta BiporimmicTio. 3rimao mo I'OCT 27.502-83 [1] mependadeHo
CiM IUIaHIB CIIOCTEPEXEHb, SIKi MMO3HAYAIOTHCS CIEHiaIbHUMHU 1HIEKCAMU:
[NUN], [NUr], [NUT], [NRr], [NRT], [NMr], [NMT]. ByxBu no3naueHHsIx
TUTaHIB BUMIPOOYBaHb YKa3yIOTh CTYIIIHB 1 XapaKTep BiIHOBIICHHS 00’ €KTiB
(enemenTiB): U — He BiAHOBIIOBaHI i HE3aMiHHI MPH BHUIIPOOYBaHHAX Y

BUMAAKY BIiAMOBM; R — BigHOBIIOBaHi, abo Taki, MmO 3aMiHHI IpH
BUTMIPOOYBaHHSAX Yy BHUNAQAKy BiIMOBH; M — BiIHOBIIOBaHI IPHU
BUNIPOOYBaHHAX Yy BHIAAKY BimMoBu; N — oOcsr BuOopku; T — TepMiH
BUNIpoOyBaHHs, ab0 HampalfoBaHHsS Ha BiMOBY; 7 — YHCIO BiJMOB

€JIEMEHTIB, a00 BiIMOBIEHUX O00’€KTiB; S — NpUIIMaHHS PILICHHS OpU
MOCITiIOBHUX BUITPOOYBaHHSX.

7.1. ILtan [NUN].

[Tnan [NUN] — Ha BunpoOyBaHHS CTaHOBJIATH N 00’ €KTIB; 00’ €KTH, sKi
BiIMOBWUIH, 3HIMAIOTh 3 BHIPOOYBaHb 1 HE BiTHOBIIOIOTH; BUIPOOYBaHHS
3aKIHYYIOTh TOJI, KOJIA YHCI0 00 €KTIB, IO BiIMOBHIIH, TOPIBHIOE N.

BuxingHi gaHi 11 po3paxyHKy: TpaHWYHA BiJJHOCHA MMOXHOKa J; T0oBipYa
HAMOBIpHIicTh f; nepenbauyBanuii koediuieHT Bapiauiii V. Uucnao o0’ ekTiB
N st BuripoOyBaHb BU3Ha4aeThes 3a Jlogatkamu 5, 6, 7.

3agaya. 3a rianoMm (NUN) 3HaiiTu cepeiHe HaIpallOBaHHS JI0 BiJIMOBH
Ta IMOBIpHICTH 0€3BITIMOBHOI POOOTH KyNbOBUX KpaHiB. [lependauyerncs,
10 HANPAIIOBAHHS JI0 BiIMOBH Ma€ HOPMAaIBHHUN PO3IIOALN 3 Koe]illieHToM
Bapiaiii V=0,20. Bu3HauuTH KiNBbKICTh KyJBOBHUX KpaHiB N, siKi MOTpiOHO
nocmigutu. o6 3 mosipuoro iMoBipHicTIO f=0,95 rpaHuYHa MTOXHOKa
3raJlaHuX MOKa3HHKIB HaliitHOCTI He mepesumuia (,10.

Po3p’si3anns. 3a [logatokm 5 ipu f=0,95 i V=0,20 Buzrauaemo N=13.
[Micns BunpoOyBanb oTpuManu KoeilieHT Bapiamii HampaioBaHb Ha
BinMoBu V=0,30. Tomy mnoTpiOHO 30imbImIMTH KiNbKicTh KpauiB. [lpu
V=0,30; p=0,95 3a Tabn. 5[5] maemo N=25. Orxe, BHUNPOOYBaHHS
nOTPiOHO TPOJIOBKUTH TIpU N=25.

7.2. Mlnan [NUr].

[Inan [NUr] — Ha BunpoOyBaHHs cTaHOBIATH N 00’€KTiB; 00’€KTH, AKi
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BiIMOBWJIM, HOBHMH HE 3aMIHIOIOTh i HE BiJIHOBISIOTH, BUIPOOYBaHHS
3aKiHIYIOTh, KOJH YUCIIO 00’ €KTIB, IO BiIMOBWIIH, JOPIBHIOE 7.

Buximni gaHi Ui po3paxyHKy: JIoBipua  HMOBIpHiCTH  f5;
periaMeHTOBaHa WMOBIpHICTE 7y, %/100 abo nepenabadyBaHa BeIMYHHA
“MoBipHOCTI P(?); 9rcio BiIMOB (TpaHUIHUX CTaHIB) 7. BH3HAYAIOTH YHCIIO
CIIOCTEPEKEHb O00’€KTiB N, sKe TMOTpiOHE I BH3HAYCHHS Tama-
MPOICHTHUX TIOKa3HUKIB HAJIMHOCTI, a00 1MOBIPHOCTI 0€3BiAMOBHOI
pobotu P(t) (Jomatok 8). 3a momomoroto omatky 8 MOKHAa BH3HAYHTH
TaKOX YUCIIO BiIMOB (TPaHUYHUX CTaHIB) r, SIKIIO 3aAaHi: N, v,%/100; P(t).

Axmo mpu crnoctepexxkeHHsAX 3a N 00’€KTaMH OTPUMAHO 3HAYCHHS
IMOBIpHOCTI 0€3BiIMOBHOI poOoTH P(?) OlbIIIE 321aHOTO, TO YHUCIIO BiIMOB
r IepepaxoByIOTh 3a JlogaTkoM 8 1 BU3HAYEHOTO 3HAa4YeHHS P(1).

7.3. Ilnan [NUT].

[Tnan [NUT] - Ha BUnpoOyBaHHS CTaHOBIISITH N 00’ €KTIB; 00’€KTH, SKi
BiIMOBWJIM, HOBHMH HE 3aMIiHIOIOTh 1 HE BiJHOBISIOTH; BHUIPOOYBaHHS
3aKiHYIYIOTh TIPW HAIPAIFOBaHHI, SKe AOPiBHIOE 1 IS KOXKHOTO 00’€KTa,
1[0 HE BIIMOBUB.

BuxinHi gaHi 1y po3paxyHKy: TpaHUYHA BiJJHOCHA MOXHOKa J; ToBipYa
WMOBIpHICTE f; epenOadyBanmii KoedilieHT Bapialiii V; mepexbadyBaHa
Bemmunna y=1/T, (ne T — BeNMUMHA Yacy BUIPOOYBaHb, T, — OLiHIOBAHHil
MOKAa3HUK HAJIMHOCTI); BHJ 3aKOHY pPO3MOJAUTY JOCHIKYBaJbHOT
BUIIAJIKOBOI BEJINYMHHU.

3 pmomomororw  JlomatkiB 9, 10 BH3HA4YalOTh YHCIO OO’ €KTIB IS
BUTIpoOYyBaHb N Ta TPUBAIICTh BUIPOOYBaHb

T=4T, (7.1)

Sxmo 3a pe3yabTaTaMy  CIIOCTEPEXKEHb HamidHOCTI N  00’€KTiB
OTPUMAaHO 3HaueHHs T, , P SKOMY BETHYHMHA y MEHIIE B3STOI HA OYATKY
JOCHIJDKEHB, TO YUcio N MepepaxoByIOTh JUIsl BA3HAUCHOTO 3HAYCHHS ) 3a
Honatkamu 9, 10 1 crioctepexeHHs TPOAOBXKYIOTb.

7.4. Ilnan [NRr].

[Tnan [NRr] - Ha BunpoOyBaHHs CTaHOBJATH N 00’€KTiB; 00’ €KTH, sIKi
BiJIMOBWIH, 3aMIHIOIOTh HOBUMH; BUIPOOYBAHHS 3aKiHUYIOTh, KOJIH YHCIIO
00’€KTIB, 10 BiIMOBHIIN, IOPIBHIOE 7.

Buxigni gaHi  gias po3paxyHKy:  JOBipya  HMOBIpHICTH  f5;
periamMeHToBaHa WMOBIpHICTE ), %/100 abo mnepenbadyBaHa BeIHUYMHA
HAMOBIpHOCTI P(); 4ucio BiIMOB (TpaHUYHUX CTaHiB) 7. Bu3HaualoTh yncio
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CIOCTEpeXeHb 00°€kTiB N, sKe TOTpiOHE /s BHU3HAYCHHS Trama-
MPOIICHTHUX ITOKAa3HUKIB HamiiHOCTI, a0o iIMOBipHOCTI Oe3BiTMOBHOL
pobotu P(t) (Honarok 11). 3a monomoror [omatky 11 MokHA BU3HAYMTH
TaKOK YMCIIO BiIMOB (TpaHMYHHX CTaHiB) r, KO 3afani: N; y, %/100; P(?).
Slkmo mpm cmocTtepekeHHSX 3a N 00’€KTaMH OTpUMaHO 3HAYCHHS
IMOBipHOCTi 6€3BiIMOBHOI poOOTH P(?) OiNbIle 3aaHOTO, TO YHUCIO BIAMOB
r mepepaxoByroTh 3a JlogatkoM 11 1 BU3HauUeHoro 3Ha4eHHs P(1).

7.5. Tlnan [NRT].

[Tmar [NRT] - Ha BunpoOyBaHHsS cTaHOBIATE N 00’€KTiB; 00’ €KTH, SIKi
BIIMOBWJIM, 3aMIHIOIOTb HOBHMH; BHIPOOYBaHHSA 3aKiHUYIOTH MpHU
HaNpaIllOBaHHI, SIKe TOPiBHIOE T 1T KOXKHOTO 00’ €KTa, 10 HE BiMOBUB.

Buxigni maHi Ui po3paxyHKY: YHCIO BUIpPOOyBaHB N, TpaHHYHA
BiTHOCHA TIOXMOKa J; TOBip4Ya HMOBIPHICTH f3.

TpuBanicts croctepekeHb 1 TpH  OLIHII CEpeHIX IOKa3HUKIB
HatiitHOCTI T’ BU3HAYAIOTH 32 OPMYIIOK0

T=y4T,
Jie BEJIMYMHA y BU3HAYA€ThCs 3 Tabnumii Jogarky 13.

7.6. Tlnan [NMr].

[Mmar [NMr] — BunpoOoByoTh N 00’€KTiB; 00’€KTH, SKi BiIMOBHIIH,
BiJTHOBITIOIOTH, BUNPOOYBaHHsS 3aKiHUYOTh, KOJIW YHCIO OO0’ €KTiB, IO
BiJIMOBWJIH, JIOPIBHIOE F.

Buxigni gaHi 11 po3paxyHKy: TpaHHYHA BiJHOCHA NOXHOKa J; JOBipYa
HWMoOBIpHICTH f; nependauyBanuii koedimieHT Bapiamiii V; Tun po3mnomity
HamnpallloBaHb MK BiJIMOBaMHM; mepeadavyBaHuil koedirieHT Bapiarii V,
PO3M0/IiJTy Yacy BIJIHOBJICHHS 00’ €KTIB.

3a nonomororo Jlomatky 12 BU3Ha4arOTh HEOOXiTHE YHCIIO BiIMOB F JIJIs
OOYHMCIIEHHS CEepPEIHbOTO  HAIpAIllOBaHHS HA  BIJMOBY, CEpEIHBOL
TPUBAIOCTI BiIHOBIICHHS, KOedillieHTa TOTOBHOCTI.SIKIIO 32 pe3ynbraTamu
crioctepexxeHb 00’€KTiB oTpuMaHo koedimieHT Bapiamii V (i3 B3sSTHM
koedirieaToM V,) Oinblle 3aJaHOTO HAa IMOYATKY AOCHIKEHb, TO YHCIIO
BIJIMOB r TIEpepaxoBYIOTh 3a Jornomororw Jomarky 12 mis obGumcieHoro
koedinieHTa Bapianii V i BunpoOyBaHHS IPOJOBKYIOTb.

7.7. Ilnan [NMT].

[Tnan [NMT] - Bumpo6oByoTh N 00’€KTiB; 00’€KTH, sSIKi BiIMOBHJIH,
BiJTHOBJIIOIOTH; BHUITPOOYBAaHHS 3aKiHUYIOTh MICISL TOTO, SIK JJISi KOXKHOTO
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00’€exTa yac BUMPOOYBaHb JOCATHE BETUIUHU 7.

Bubip mnaniB croctepekeHb 3aNeXKUTh BiJl: THIY 00 €KTa, IiJe
CIIOCTEPEIKEHHS, OIIHIOBAHUX MMOKA3HUKIB HAIMHOCTI, YMOB €KCILTyaTallii,
3 ypaxyBaHHSIM €KOHOMIYHOI JOIIBHOCTI ¥ TEXHIYHOT HEOOXiTHOCTI.

BuxinHi maHi I BU3HAYCHHS MIHIMATBLHUX OOCSTIB CIOCTEPEKEHB
Taki: MIOBipYa IMOBIPHICTH £ — UIS OMHKHA BiANOBIAHOTO ITOKa3HHUKA
HQJIMHOCTI; TpaHWYHA BIJIHOCHA TOXMOKAa O OIIIHKH BiJIOBITHOTO
MOKa3HWKa HaIHHOCTI.

Buxigai maHi Ui po3paxyHKY: YHCIIO BUIPOOyBaHb N, TpaHHYHA
BiJTHOCHA TIOXHOKa J; T0Bip4a HMOBIPHICTH f3.

TpuBanicts cnoctepekeHb 1 TpH OLIHII CEpelHIX MOKa3HUKIB
HajiitHOCTI T’ BU3HAYAKOTH 32 OPMYIIOK0

T=yT.
Jle BeJTMUMHA ¥ BU3Ha4aeThes 3a/{omaTokm 13.
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G¢

3HaueHHs MOABOEHOI HOpManbHOT QyHKii Jlammaca

Honatox 1

7 Cori yactku s Z

0 1 2 3 4 5 6 7 8 9

0 0.00798 | 0.01596 | 0.02393 | 0.03191 | 0.03988 | 0.04784 | 0.05581 | 0.06376 | 0.07171
0.1 0.07966 | 0.08759 | 0.09552 | 0.10343 | 0.11134 | 0.11924 | 0.12712 | 0.13499 | 0.14285 | 0.15069
0.2 0.15852 | 0.16633 | 0.17413 | 0.18191 | 0.18967 | 0.19741 | 0.20514 | 0.21284 | 0.22052 | 0.22818
0.3 0.23582 | 0.24344 | 0.25103 | 0.25860 | 0.26614 | 0.27366 | 0.28115 | 0.28862 | 0.29605 | 0.30346
0.4 0.31084 | 0.31819 | 0.32552 | 0.33280 | 0.34006 | 0.34729 | 0.35448 | 0.36164 | 0.36877 | 0.37587
0.5 0.38292 | 0.38995 | 0.39694 | 0.40389 | 0.41080 | 0.41768 | 0.42452 | 0.43132 | 0.43809 | 0.44481
0.6 0.45149 | 0.45814 | 0.46474 | 0.47131 | 0.47783 | 0.48431 | 0.49075 | 0.49714 | 0.50350 | 0.50981
0.7 0.51607 | 0.52230 | 0.53848 | 0.53461 | 0.54070 | 0.54675 | 0.55275 | 0.55870 | 0.56161 | 0.57047
0.8 0.57629 | 0.58206 | 0.58778 | 0.59346 | 0.59909 | 0.60468 | 0.61021 | 0.61570 | 0.62114 | 0.62653
0.9 0.63188 | 0.63718 | 0.64243 | 0.64763 | 0.65278 | 0.65789 | 0.66294 | 0.66795 | 0.67291 | 0.67783
1.0 0.68269 | 0.68750 | 0.69227 | 0.69699 | 0.70166 | 0.70628 | 0.71086 | 0.71538 | 0.71986 | 0.72429
1.1 0.72867 | 0.73300 | 0.73729 | 0.74152 | 0.74571 | 0.74986 | 0.75395 | 0.75800 | 0.76200 | 0.76595
1.2 0.76986 | 0.77372 | 0.77754 | 0.78130 | 0.78502 | 0.78087 | 0.79233 | 0.79592 | 0.79945 | 0.80295
1.3 0.80640 | 0.80980 | 0.81316 | 0.81648 | 0.81975 | 0.82298 | 0.82617 | 0.82931 | 0.83241 | 0.83547
1.4 0.83859 | 0.84146 | 0.84439 | 0.84728 | 0.85013 | 0.85294 | 0.85517 | 0.85844 | 0.86113 | 0.86378
1.5 0.86639 | 0.96696 | 0.87149 | 0.87398 | 0.87644 | 0.87886 | 0.88124 | 0.88358 | 0.88589 | 0.88817
1.6 0.80050 | 0.89260 | 0.89477 | 0.89690 | 0.89899 | 0.90106 | 0.90309 | 0.90508 | 0.90704 | 0.90897
1.7 0.91087 | 0.91273 | 0.91457 | 0.91637 | 0.91814 | 0.91988 | 0.92159 | 0.92327 | 0.92492 | 0.92655
1.8 0.92814 | 0.92970 | 0.93124 | 0.93275 | 0.93423 | 0.93569 | 0.93711 | 0.93852 | 0.93969 | 0.94124
1.9 0.94257 | 0.94387 | 0.94514 | 0.94639 | 0.94762 | 0.94882 | 0.95000 | 0.95116 | 0.95230 | 0.95341
2.0 | 0.95450 | 0.95557 | 0.95662 | 0.95764 | 0.95865 | 0.95964 | 0.96060 | 0.96155 | 0.96247 | 0.96338




9¢

Cortl yacTku 11 Z

z 0 1 2 3 4 5 6 7 8 9
2.1 | 0.96427 | 0.96514 | 0.96599 | 0.96683 | 0.96765 | 0.96844 | 0.96923 | 0.96999 | 0.97074 | 0.97148
2.2 1097219 | 0.97289 | 0.97358 | 0.97425 | 0.97491 | 0.97555 | 0.97618 | 0.97679 | 0.97739 | 0.97798
2.3 | 097855 | 0.97911 | 0.97966 | 0.98019 | 0.98072 | 0.98123 | 0.98172 | 0.98221 | 0.98269 | 0.98315
2.4 | 0.98360 | 0.98405 | 0.98448 | 0.98490 | 0.98531 | 0.98571 | 0.98611 | 0.98649 | 0.98686 | 0.98723
2.5 | 0.98758 | 0.98793 | 0.98826 | 0.98859 | 0.98891 | 0.98923 | 0.98953 | 0.98983 | 0.99012 | 0.99040
2.6 | 0.99068 | 0.99095 | 0.99121 | 0.99146 | 0.99171 | 0.99195 | 0.99219 | 0.99241 | 0.99263 | 0.99285
2.7 | 0.99307 | 0.99327 | 0.99347 | 0.99367 | 0.99386 | 0.99404 | 0.99422 | 0.99439 | 0.99456 | 0.99473
2.8 | 0.99489 | 0.99595 | 0.99520 | 0.99535 | 0.99549 | 0.99563 | 0.99576 | 0.99590 | 0.99602 | 0.99615
2.9 |0.99627 | 0.99639 | 0.99650 | 0.99661 | 0.99672 | 0.99682 | 0.99692 | 0.99702 | 0.99212 | 0.99721
3.0 | 0.99730 | 0.99739 | 0.99747 | 0.99755 | 0.99763 | 0.99771 | 0.99779 | 0.99786 | 0.99793 | 0.99800
3.1 | 0.99806 | 0.99813 | 0.99819 | 0.99825 | 0.99831 | 0.99837 | 0.99842 | 0.99848 | 0.99853 | 0.99858
3.2 | 0.99863 | 0.99867 | 0.99872 | 0.99876 | 0.99880 | 0.99885 | 0.99889 | 0.99892 | 0.99896 | 0.99800
3.3 | 0.99903 | 0.99907 | 0.99910 | 0.99913 | 0.99916 | 0.99919 | 0.99922 | 0.99925 | 0.99928 | 0.99930
3.4 | 0.99933 | 0.99935 | 0.99937 | 0.99940 | 0.99942 | 0.99944 | 0.99946 | 0.99948 | 0.99950 | 0.99952
3.5 | 0.99953 | 0.99955 | 0.99957 | 0.99958 | 0.99960 | 0.99961 | 0.99963 | 0.99964 | 0.99966 | 0.99967
3.6 | 0.99968 | 0.99969 | 0.99971 | 0.99972 | 0.99973 | 0.99974 | 0.99975 | 0.99976 | 0.99977 | 0.99978
3.7 | 0.99978 | 0.99979 | 0.99980 | 0.99981 | 0.99982 | 0.99982 | 0.99983 | 0.99984 | 0.99984 | 0.99985
3.8 | 0.99986 | 0.99986 | 0.99987 | 0.99987 | 0.99988 | 0.99988 | 0.99989 | 0.99989 | 0.99990 | 0.99990
3.9 |0.99990 | 0.99991 | 0.9992 | 0.99992 | 0.99992 | 0.99992 | 0.99993 | 0.99993 | 0.99993 | 0.99993




Honatok 2

Bemmunnn koedimienta CThIOACHTA IS PI3HUX TOBIPYUX HMOBIpHOCTEH

Uwuco cTeneHiB JloBipda HIMOBIPHICTH
BLIBHOCTI 0,90 0,95 0,99 0,999
1 6,314 12,706 63,657 636,619
2 2,920 4,303 9,925 31,598
3 2,353 3,182 5,841 12,941
4 2,132 2,776 4,604 8,610
5 2,015 2,571 4,032 6,859
6 1,943 2,447 3,707 5,959
7 1,895 2,365 3,499 5,405
8 1,860 2,306 3,355 5,041
9 1,833 2,262 3,250 4,781
10 1,812 2,228 3,169 4,587
11 1,796 2,201 3,106 4,437
12 1,782 2,179 3,055 4,318
13 1,771 2,160 3,012 4,221
14 1,761 2,145 2,977 4,140
15 1,753 2,131 2,947 4,073
16 1,746 2,120 2,921 4,015
17 1,740 2,110 2,898 3,965
18 1,734 2,101 2,878 3,922
19 1,729 2,093 2,861 3,883
20 1,725 2,086 2,845 3,850
21 1,721 2,080 2,831 3,819
22 1,717 2,074 2,819 3,792
23 1,714 2,069 2,807 3,767
24 1,711 2,064 2,797 3,745
25 1,708 2,060 2,787 3,725
26 1,706 2,056 2,779 3,707
27 1,703 2,052 2,771 3,690
28 1,701 2,048 2,763 3,674
29 1,699 2,045 2,756 3,659
30 1,697 2,042 2,750 3,646
40 1,684 2,021 2,704 3,551
60 1,671 2,000 2,660 3,460
120 1,658 1,980 2,617 3,373
o0 1,645 1,960 2,576 3,291

37



Jonatox 3

KBanTumi po3noairy MaKCUMaabHOTO BiTHOCHOTO BIIXUIIEHHS T;.),

OO0csr Bubipkwy, PiBHi 3HauymocTi, P
n meste 0,05 oinpme 0,05
3 1,41 1,41
4 1,69 1,72
5 1,87 1,96
6 2,0 2,13
7 2,09 2,27
8 2,17 2,37
9 2,24 2,46
10 2,29 2,54
11 2,34 2,64
12 2,39 2,66
13 2,43 2,71
14 2,46 2,76
15 2,49 2,8
16 2,52 2,84
17 2,55 2,87
18 2,58 2,9
19 2,6 2,93
20 2,62 2,96
21 2,64 2,98
22 2,66 3,01
23 2,68 3,03
24 2,7 3,05
25 2,72 3,07
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6¢

3navenHs kputepito Dimepa F,,; Ha 5% piBHI 3HAYYIIOCTI

Honatox 4

<
=

5

6

7

8

9

10

12

15

20

24

30

40

60

120

161

200

216

224

230

234

237

239

140

242

244

246

248

249

250

251

252

253

18,51

19,00

19,16

19,25

19,30

19,33

19,35

19,37

19,38

19,39

19,41

19,43

19,45

19,45

19,46

19,47

19,48

19,49

10,13

9,55

9,28

9,12

9,01

8,94

8,89

8,85

8,81

8,79

8,74

8,70

8,66

8,64

8,62

8,59

8,57

8,55

7,71

6,94

6,59

6,39

6,26

6,16

6,09

6,04

6,00

5,96

5,91

5,86

5,80

5,77

5,75

5,72

5,69

5,66

6,61

5,79

5,41

5,19

5,05

4,95

4,88

4,82

4,77

4,74

4,68

4,62

4,56

4,53

4,50

4,46

4,43

4,40

5,99

5,14

4,76

4,53

4,39

4,28

4,21

4,15

4,10

4,06

4,00

3,94

3,87

3,84

3,81

3,77

3,74

3,70

5,59

4,74

4,34

4,12

3,97

3,87

3,79

3,73

3,68

3,64

3,57

3,52

344

3,41

3,38

3,34

3,30

3,27

5,32

4,46

4,07

3,84

3,69

3,58

3,50

344

3,39

3,35

3,28

3,22

3,15

3,12

3,08

3,04

3,01

3,00

NelieJ ENEEe ) AV, J RSN RO I O N o D

5,12

4,26

3,86

3,63

3,48

3,37

3,29

3,23

3,18

3,14

3,07

3,00

2,94

2,90

2,86

2,83

2,79

2,75

4,96

4,10

3,71

3,48

3,33

3,22

3,14

3,07

3,02

2,98

2,91

2,84

2,77

2,74

2,70

2,66

2,62

2,58

4,84

3,98

3,59

3,36

3,20

2,09

3,01

2,95

2,90

2,85

2,78

2,72

2,65

2,61

2,57

2,53

2,49

2,45

4,75

3,88

3,49

3,26

3,11

3,00

2,91

2,85

2,80

2,75

2,69

2,62

2,54

2,51

2,47

2,43

2,38

2,34

4,64

3,80

3,41

3,18

3,02

2,92

2,83

2,77

2,71

2,67

2,60

2,53

2,46

2,42

2,38

2,34

2,30

2,25

4,60

3,74

3,34

3,11

2,96

2,85

2,76

2,70

2,65

2,60

2,53

2,46

2,39

2,35

2,31

2,27

2,22

2,18

4,54

3,68

3,30

3,06

2,90

2,79

2,71

2,64

2,59

2,54

2,48

2,40

2,33

2,29

2,25

2,20

2,16

2,11

4,49

3,63

3,24

3,01

2,85

2,74

2,66

2,59

2,54

2,49

2,42

2,35

2,28

2,24

2,19

2,15

2,11

2,06

4,45

3,59

3,20

2,96

2,81

2,70

2,61

2,55

2,49

2,45

2,38

2,30

2,23

2,19

2,15

2,10

2,06

2,01

4,41

3,55

3,16

2,93

2,77

2,66

2,58

2,51

2,46

2,41

2,34

2,27

2,19

2,15

2,11

2,06

2,02

1,97

4,38

3,52

3,13

2,90

2,74

2,63

2,54

2,48

2,42

2,38

2,31

2,23

2,16

2,11

2,07

2,03

1,98

1,93

4,35

3,49

3,10

2,87

2,71

2,60

2,51

2,45

2,39

2,35

2,28

2,20

2,12

2,08

2,04

1,99

1,95

1,90




Jonatox 5
UYwucno 06’exTiB cioctepeskenb N s wiany [NUN] npu po3momini
BeiiOymnna (excioHeHIiansHOMY Tipu V=1) 1 BiZHOCHI# rpaHNYHii mOXUOIi

0=0,1
V= G, XT N mpu

€ 0,80 0,90 0,95 0,99
0,4 13 32 50 100
0,5 25 50 80 150
0,6 32 65 100 200
0,7 50 100 150 315
0,8 50 125 200 400
0,9 65 150 250 500
1,0 100 200 400 650
1,1 125 250 500 650
1,2 150 315 650 800
1,5 200 400 800 1000
1,8 250 500 800 1000
2,0 315 500 800 1000
3,0 400 1000 1000 1000

JonaTok 6

UYucio 00’exTiB crioctepexenb N s mwiany [NUN] HopMaibHOTO
po3MoIiny 1 BiIHOCHI#H moxuoii 0=0,1

o N npu B
v="tl
¢ 0,80 0,90 0,95 0,99
0,10 3 3 5 8

0,15 3 5 8 15
0,20 5 8 13 25
0,25 8 13 20 32
0,30 10 15 25 50
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Honatok 7
Hucno 06’ exTiB criocTepexenb N 4 [ iany [NUN] npu ouinui rama-
MPOLICHTHHUX TOKA3HHUKIB HAJIIHHOCTI IPU HOPMAIILHOTO PO3MOALTY 1
BiHOCHIH moxuo61 0=0,1

B v N 1ipu y, %/100

0,75 0,80 0,90

0,1 3 3 3

0.8 0,2 13 15 20
’ 0,3 32 40 50
0,4 65 80 125

0,1 3 3 3

0,2 25 25 25

0,90 0,3 40 65 80
0,4 80 125 200

0,1 3 3 3

0,2 25 32 32
0.2 0,3 65 80 100
0,4 125 200 250

Jonatox 8

Yucno 06’extiB N st any [NUr] npu OIiHKax raMa-mporeHTHUX
MTOKa3HUKIB Y HAJIHHOCTI

¥, %/100 N mipu r
abo P(t) p 0 1 2 3 4 5
0,80 8 8 13 20 25 32
0.80 0,90 10 10 15 25 32 40
’ 0,95 13 13 20 32 40 40
0,99 20 20 25 32 40 50
0,80 15 15 32 40 50 65
0.90 0,90 20 20 32 50 65 80
’ 0,95 20 25 4 50 65 80
0,99 32 50 80 80 100 125
0,80 32 32 50 80 100 125
0.95 0,90 50 50 65 100 100 125
’ 0,95 50 65 80 125 150 200
0,99 65 65 100 150 150 200
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Jonatok 9

UYwucno 06’ exTiB criocTepeskenb N s wiany [NUT| npu posmonaimi
BeliOymnna (excnoHeHUiansHOMY Tipu V=1) 1 BiZHOCHI# rpaHNYHii mOXUOIi

0=0,1
N 1ipu 3

x v 0,80 0,90 0,95
0,7 T T T
0,8 800 T T
0.9 400 T T
1.0 200 500 800

0,5 1.1 125 250 400
1.2 80 200 250
1.5 40 65 100
2.0 20 32 40
3.0 3 13 15
0,7 T T i
0,8 650 T T
0.9 250 650 T
1.0 150 400 650

0,7 1.1 100 200 315
12 65 150 200
1.5 32 65 80
2.0 15 25 32
3.0 3 13 13

[pumitka: 3nak T o3nauae N=1000.
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Honatok 10

UYwucno 06’extiB N ans wiany [NUT| npu HOpMaTbHOMY PO3MOLTI 1
BiHOCHIH moxuo61 0=0,1

N 1ipu 3
£ v 0,80 0,90 0,95
0,1 1000 1000 1000
0,6 0,2 800 1000 1000
0,3 150 315 500
0,1 1000 1000 1000
0,7 0,2 100 250 400
0,3 65 125 250
0,1 125 315 500
0,8 0,2 25 65 100
0,3 25 65 100
Jonatok 11
Uwcro BimmoB 1 st TtadiB [NRr] i [NMr] nmpu ekcrioHeHIiaTsHOMY
po3noiii
5 r ipu f3
0,80 0,90 0,95 0,99
0,05 315 650 1000 2500
0,10 80 200 315 650
0,15 50 100 150 315
0,20 25 50 100 200
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Jonatox 12

UYwucmo BimmoB tst miany [NMr] ta oniHkn KoediieHTa TOTOBHOCTI 1
KoedilieHTa Bapiallii TpuBasocTi BigHOBIeHb V,=0,2

5 B rupu V
01/02]03|041|06]| 08 1,0
0,80 15 | 25 | 40 | 65 | 125 | 200 | 315
0,05 0,90 32 | 50 | 100 | 150 | 250 | 500 | 800
0,95 50 | 100 | 150 | 250 | 500 | 800 | 1000
0,80 4 6 10 | 15 | 32 50 80
0,10 0,90 8 15 | 25 | 40 | 80 | 125 | 200
0,95 13 | 25 | 40 | 65 | 125 | 200 | 315
0,80 3 3 5 8 15 25 40
0,15 0,90 4 6 10 | 20 | 40 65 100
0,95 6 10 | 20 | 32 | 65 | 100 | 150
0,80 3 3 3 5 10 15 25
0,25 0,90 3 4 6 10 | 20 | 40 65
0,95 4 6 10 | 20 | 40 65 100
Jonarok 13
3Hauenns y i wianie [NRT] i [NMT]
5 X mpu B
0,80 0,90 0,95 0,99
0,05 331 684 1052 2625
0,10 88 217 346 714
0,15 56 114 176 358
0,20 29 59 116 232
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