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3 HOI'PEHNTHOCTHU UBMEPEHUSA M INIOI'PEHIHOCTHU CPEACTB
N3MEPEHUA

3.1 O0ume noHATHSA

[Toka3zaTensiMu KadecTBa M3MEPEHUs SBISIOTCS: MOTPEUIHOCTh (TOYHOCTH),
IPaBUIBHOCTb, CXOJIUMOCTh U BOCIIPOU3BOJAUMOCTD U3MEPEHUM.

IIpaBuabHOCTB OTPaXXKaeT OJIM30CTh K HYJIO CHCTEMAaTHUYECKUX MOTPEIIHOCTEN
B UX pe3yJbTaTax.

CxogumocThb oTpaxaeT OJU30CTh APYT K APYTY PE3yJIbTaTOB U3MEPEHHM, BbI-

IMOJIHACMBIX B OIMHAKOBBIX YCJIOBUAX.
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BocnpousBoauMocCTh OTpaxaeT OJU30CTh APYT K APYTY Pe3yJIbTaTOB U3MEpe-
HUH, BBINOJHSAEMBIX B PA3JIMYHBIX YCIOBHIX(B pa3HOE BpeMs, B Pa3IMYHBIX MECTax,
Pa3HBIMUA METOAAMH U CPEJICTBAMU U3MEPEHHUS).

To4HOCTH M3MEPEHHS UCIOJIB3YETCA JUUIsl KAU€CTBEHHOTO CPAaBHEHHS U3MEpU-
TeJIbHOU omnepauuu. J[Jisi KOJIMYECTBEHHON OLIEHKH PE3yJIbTaTOB U3MEPEHUM UCIOJIb-
3yeTcsl HOHATHE MOTPEIIHOCTh U3MEPEHUIA.

[Ipy u3MepeHusX BaKHO OLUEHUTh X TOYHOCThb. T€pMHH «TOYHOCTH M3MeEpe-

HUsA», T.C. CTCIICHB HpI/I6J'II/I}KCHI/I}I PE3YJIbTATOB K HCKOTOPOMY HCﬁCTBHTCHBHOMy

X
3HAYEHUIO ~/ HE UMeEEeT CTPOroro ONpeAcICHU U UCIIONIb3YETCs I Ka4€CTBEHHOIO
CpPaBHEHUSA U3MEPUTENBbHBIX onepauui. /[ KOIUYeCTBEHHOW OLICHKU UCIIOIb3YyeTCs
MOHSITHE «IOTPEIIHOCTh U3MepeHus». JI1000ii pe3ynbTaT U3MEpeHus SIBISETCS CIIy-

YalHBIM U IJIs1T OOCHKU €ro AO0CTOBCPHOCTU IBC e€ XapaKTCPUCTUKU: MaremaTtuue-

M(0) =%

CKOE OXHJIaHUE — cpeaHee 3HayeHue, BOKPYr KOTOPOro TpyHIHUPYROTCS

BCE CIydaifHble Pe3y/IbTaThl H3MEPEHUS 1~ U JUCHEPCHIO D(O) _ crenens pas-
OpOCAHHOCTH PE3yJIbTaTOB OTHOCUTEIHHOIO MaTEMaTHUECKOTO OKUIaHHUS.

IloHATHE «TOYHOCTB» U «IOTPELIHOCTH» MOXHO IIOACHUTH Ha IIpUMeEpe
CTpeNbObI 0 MUIIEHU U3 apTHIIepUicKOro opyaus. LleHTp murnienn (Touka HaBOJKU

opyausa Ha LICJ'H)) — HMCTHHHOC 3HAUCHHUC HWJIIM MAaTCMAaTH4YCCKOC OXHIAaHHUC, HpI/I‘-IéM

M(O)=0 Touxu MONAJAHNUsI CHAPSAJOB B MHILEHb — 3TO PE3YIbTATHl MU3MEPEHUS
(citydaifHble BEJIMYUHBI), T.K. HAa MOJET CHapsiAa NEUCTBYIOT CiydaliHble (DaKTOphI: Be-

TCp, HepaBHOMepHo—pacnpeﬂenéHHaﬂ MacCa M CaMa MaccCa CHapsAA0B, BOAHBIC ITPC-

rpagsl (IPUTATHBAIOT CHAPSABI MPU UX MONETE) U T.A. TOYHOCTH CTPENbOBI h rem
BBIIIE, YeM Ky4dHee — OJmKe K 11eJd (LIEHTPY MHUILIEHH) Joxkarcs cHapsaasl. OTKIOHe-

HUE K€ CHApSJIOB OT LIEHTPAa MUIICHU XapaKTePU3YIOTCSI MOTPEUIHOCTHIO CTPENIbOBI

Oy yeM GiHIKe K LEJH TIONAAI0T CHaps/Jibl, TEM MEHbIIIE MOTPEITHOCTh CTPEIbObI U
BBIIIIE TOYHOCTh. CJeM0BaTeIbHO, TOYHOCTh U TMOTPENTHOCTH 0OpaTHO MPOMOPIIHO-
HaJIbHBI.

IHorpemiHOCTH U3MEpPEHUsI — 3TO OTKJIOHEHUE PE3yJbTaTa U3MEPEHUSI OT UC-

THHHOI'O 3HA4YCHUA HBMCp}IGMOﬁ BCIIMYNHBI
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A=x—x , 3.1)
rae A — HOrpenrHOCTk;
X — pe3yJibTaTa U3MEPECHHUS;

X — MCTHHHOE 3HAYEHHE pe3yiibTara,

T.€. pe3y/IbTaT NU3MEpEHUs SBIAeTCS QYHKIMEH IBYX BEMUUH ~ f(x.4) :

TouyHoCTh M3MepeHusi — 3TO OJIM30CTh pPe3yJibTaTa U3MEPEHUsI K UCTUHHOMY

3HAYEHUIO U3MepsieMoil BennunuHbl. OHa 00paTHO — MPOMOPLUOHANIbHA TOTPELTHOCTH

B o01eM Buie MOrpeniHoCTh U3MEPEHUS UMEET CIICAYIOIINE COCTABIISIONIHE:

A= A(X)‘l‘ A]—m6 + AM + Ao6p + Acu (32)

5

A(x) 5
rac X - HOFpCHIHOCTB oT HCCT&6I/IJ’IBHOCTI/I I/IBMCp}ICMOI/I BCIIMUHUHBI X;

#ab - IOTPENTHOCTh HAOI0ATENS;
M - [IOTPENIHOCTh METO/Ia U3MEPCHHUS;

0P _ [10TpeIIHOCTh METOa 00pPabOTKK Pe3yIbTaTa;

A
¢ -[IOrpCIIHOCTH MPUMEHICMOTI0 CPpEaACTBA U3MECPCHHU .

[lepBbie 4 cocTaBisAOIIME MOTYT OBITh YMEHBILIEHBI WM JJa)KEe CBEJICHBI K HY-

nto. IlocimeaHsis ke CoCTaBIsIoIas - IOTPEHIHOCTh ~ ¢* SBJISACTCS HCYCTpaHHMOﬁ I10-

IPELIHOCTBIO.

PaccMoTpuM KiaccupUKaAIUIO TOTPEIIHOCTA CPEICTB UBMEPEHUS — ¥ .

A. Tlo pexumy u3mepenus — craTuueckas (5! ) u guHamuueckas ( 4") mo-

TPELIHOCTH

AoGcomotHas norpemHocTh CH B cTaTUUECKOM pekKUME paBHA
Ay =AX)=x-X

Ab6comotHas norpemHocth CU B TMHAMUYECKOM peKUME paBHA
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Alx(2)] = x() = x(2)
AOGcoioTHas AMHAMUYECKasi TOTPEIIHOCTh paBHA

Ay = AlX(D]-A,,

dyn —
A
b. [To BHENTHUM YCIOBUSAM NMPUMEHEHUS - OCHOBHAS (— ©) M JOTOJHUTEIbHAS

A
(" ¢) morpemHoCcTH

Kpome wusmepsiemoit BenmuuuHbl Ha CU 0OKa3bIBalOT BIMSHUE Pa3IAYHbIE

BIIUSIONTME (aKTOPhI (BHYTPEHHUE U BHEIIHUE) Pi , KOTOpBI€ HE HECYT MH(POPMAITHIO
00 M3MepsieMoil BeIMYMHE, HO MUCKaXaroT ee pe3ynbrar. CienoBaTenbHO, pe3ybTar

U3MEepEeHHUs SBIsieTC QYHKUIMEH CIEAYIOINX BEINYUH:

x=f(x,A0,..0,).
I[J'IH KaXXa0oro Ccpcacrtsa U3SMCPCHUA B HOpM&THBHO—TCXHH‘ICCKOﬁ HOKYMCHTAa-

nuu (HTJI) yka3biBaroT 3Ha4€HUS] (HOPMBI) BIUSIONIUX (PAKTOPOB, KOTOPBIE IS JaH-

Hbix CU sABASIOTCA HOPMaJIbHBIMU (% ¢). Ecin B ycioBusax skcrumyaTtanun CU

BIUAOIIUC (baKTOpr HMCHOT HOPMAJIbHBIC 3HAYCHHA WM HAXOLATCA B HPCACiiax

HOpMaJIbHON OOJIACTH ATHX 3HAYCHUH ((/),- _g)’ef), TO TaKue YCIOBUS MPUMEHCHHSI
(3KCIUTyaTallii) Ha3bIBAIOTCS HOpMalbHBIMU W TorpemHocts CU, dbopmupyemas B

ATUX YCJIOBHSX, Ha3bIBAETCSI OCHOBHOM. Pe3ynbTar, mosiydyeHHbI B HOPMAJIbHBIX YC-

xo = f(x,4) 6 -
JIOBHSIX OKCIUTyaTal[iy, paBeH , @ caMa OCHOBHasi abCOJIOTHAs MO

TPEIITHOCTh :

b

+
Ecnu Bnusrone BeIWYUHBI HE paBHbl HOpMaM Pres , TO oOpasyercs 1o-

x,=f(xA))

I'pCIIHOCTL B pa601mx YCIOBHAX JKCILTyaTallun . AOGcomroTHas 110-

=X —X
IPELIHOCTh B pa00YMX YCIOBUAX AKCIUTyaTallui paBHa 7 p :

JlonoyiHUTENIbHAS TIOTPEUTHOCTh O (aKTOpy P _ paBHa ¢ P , a

CyMMapHas JOIIOJHUTCIbHAA IMOrpCIIHOCTL KMCCT BHU
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rac l — YU CJIO BJIMAIOMINX (I)&KTOpOB.

Cnenyer ormetruth, uto B HTJ] nma CU yka3eiBaioTcs pabodue 001acTH

BIMAIOLIMX BEIHMH ! U TOMONHATEbHbIE MOTPEIIHOCTU HA HUX.
B. Tlo pasmepHocTn — abcomroTHas (A), otHOCHTETBHAS (5 ) ¥ TIpUBEICHHAs

(7/ ) IOTPEITHOCTH

AOGCOIOTHAS TOTPENTHOCTh — 3TO PAa3HOCTh MEXKIY PE3yIbTaTOM U MCTUHHBIM
3HaYCHUEM H3MEpsSEMOIl BEMUYMHBI (XapaKTepU3yeT KOJMUYECTBEHHYIO CTOPOHY pe-
3yJlbTaTa U3MEPEHUS)

A=x—-Xx (3.3)

OTHOCHTENBHAS TIOTPEITHOCTh — 3TO OTHOIICHHE a0COIFOTHON MOTPEIIHOCTH K
UCTUHHOMY 3HAYCHHIO M3MEPSIEMON BEIMYMHBI (XapaKTepu3yeT KaueCTBO pe3ysbTaTa

U3MEPEHHUS)

o=t

= | >

(3.4)
[IpuBenéHHas MOTPEIIHOCTh — 3TO OTHOIIEHHE aOCOTIOTHOM MOTPEITHOCTH K
0a30BOMY 3HAUCHHIO, KOTOPOE SIBJISIETCS] IOCTOSIHHON BETTMYHHON
A
y=t—
N, (3.5)

rae IV =const - GazoBoe 3HaucHue, 3a KOTOPOE€ B M3MEPUTEIBHBIX MPUOOpax

IIPUHAT NIpEeI U3MEPEHUS;

N=(x,—-x,).

X o
6 — BCPXHEC NPECACIbHOC 3HAYCHUEC N3MECPACMOM BCIIMYHHBI,

X o
H — HMKHCC NPECACIBbHOC 3HAYCHUC U3MEPACMOU BCIIMUYHNHBI.

B cBsi3u ¢ TeM, 4TO B BBIIETIPUBEAEHHBIX (HOPMYIIax MPUCYTCTBYET UCTUHHOE

—~

3HaueHUEe X U3MEepseMOW BEIMYHMHBI, Ha MPAKTUKE MPUMEHSIOTCS Cleayronme Gop-

MYIJIBI JIJIA pacyéra MOrPEMIHOCTEN
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Azx—xﬂ; (3.6)
5:iéx100%
x ; 3.7)

y = iAXIOO%
N : (3.8)

o

I'. Tlo xapakTepy MOSBJICHUS — CUCTEMAaTHYECKas (AS), cinygaiinas (A) mo-
rpemHocTy 1 Bapuauus (H)

Cucremarnueckasi — 3TO MOTPEIIHOCTh, OCTAOMIASACS MOCTOSIHHOW WM U3Me-
HSFOIIASICSI TIO OTIPEISTICHHOMY 3aKOHY OT U3MEPEHUS K H3MEPEHHUIO.

CrnydaliHOW Ha3bIBAIOT COCTABIISAIONIYIO TOTPEIIHOCTH, KOTOpask M3MEHSETCS
Clly4ailHpIM 00pa3oM MpH MOBTOPHBIX M3MEPEHUSX OJHOI0 U TOTO K€ MCTUHHOIO
3HAUCHUS WU3MEPSIEMON BEeNWYUHBI. VICKIIOUHTH €€ M3 pe3yibTaTa HEBO3MOXXHO, HO
OIICHUTh HE00X0uMO. [IJ1s1 3TOTO MCHOJB3YyETCsl TEOpUs BEPOSTHOCTEM U MaTeMaTH-
YeCcKasi CTATHCTHKA.

Bapuanust — pa3HOCT, MEXIy pe3yibTaTaMd H3MEPEHUH, MOTYyYEHHBIMHU CO
CTOPOHBI OOJIBIINX 3HAYEHHUM IO JAHHOTO 3HAYEHUS U CO CTOPOHBI MEHBIIIUX 3HAYe-
HUM 10 TAHHOTO 3HAYCHMUSL.

JIist cTpenodHbIx IpuOOpPOB — 3TO Pa3HOCTh, MOJYYEHHAS] IPU TPSIMOM U 00-
pPaTHOM XOJ1aXx CTPEJIKU U3MEPUTEIHHOTO MEXaHU3Ma MPU U3MEPEHUH OJTHOTO U TOTO
K€ UCTUHHOTO 3HaueHus1 OB

H = x'=x" (3.9)

b

roe X' — pEe3yJIbTAT, MOJYYEHHBIA PU IPSIMOM XO/IE;

x'" pe3ynbTaT, MOJYyYEHHBIN Ipu 00OpaTHOM XOJI€E.

J1. Ilo xapakrTepy CBSI3M MEXIY BEJIWYMHOW MOTPEIIHOCTH U YPOBHEM H3ME-
pPAEMOM BEJIIMYUHBI:

a) aIIUTUBHAA — IMOCTOSAHHAA II0 BCIMYHMHE, HC 3aBUCAINAA OT YPOBHA HM3MC-

. A (x)==
pPACMOM BCIIMYUHBL. ¢ (xl) a .
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0) MyJIbTUIUIMKATUBHASI — 3aBUCUMOCTh MPOTOPIIHOHATbHA U3MEPSEMOM BEJH-

AM(xi) - ibxi_

YHHC:

) =+ex” _
B) CTCTIICHHAS: A(xl) TCX, ,tae M= 2,3,...

F) nepuoaAndICCKas — UIBMCHACTCA B 3aBUCUMOCTH OT HBMCpHCMOﬁ BCJIIMYHUHBI I1O

A(x,) = A- Sinkx,

KaKOMY - TO IICPUOJUICCKOMY 3aKOHY €€ U3MCHECHUS:

1) KOMOMHHUPOBaHHAs — JIF00ass KOMOMHAIIUS U3 PACCMOTPEHHBIX MPEABIIYIITUX:

A(x;)=a+bx; + cxl.2

4 HOPMHUPOBAHME METPOJOI'MYECKHUX XAPAKTEPUCTHUK
CPEACTB UBMEPEHUSA KIIACCAMU TOYHOCTH

4.1 O0mue cBeIeHUA

[Ipu texnuyeckux mamepenusx kaxaomy CH mpucBamBaeTcsi onpeaesieHHbIN
kjacc TouHoctu. Kiacc TouHocTH — 00001IEeHHass METPOJIOru4ecKas XapakTepucTH-
Ka, ompenenstonias pa3iuunbie cBoiictBa CU u BkItouarorniast B ce0si cucreMaruye-
CKYIO U CIIy4alHYIO COCTaBJISIOLYIO TOTPEIIHOCTH.

Kitacc Tounocty HopMupyeTcs npeeIbHBIMUA 3HAY€HUSIMA OCHOBHOM MOTPEIII-

HOCTH B BUIE a0COIIOTHOM, OTHOCUTEILHON WJIN MPUBEICHHOM.

1. AGcomroTHas AOP :

a) nius CU, y xoTopeix mpeoOiiaaeT aJAuTHUBHASI COCTABIISIONIAs MOTPEIIHO-
A
crn: Ba (%)

Aop:Aa(x):ia, @.1

0) ms CU, y KoTOphIX aI[I[I/ITI/IBHa}IAa(x) Y MYJIbTUILJIMKATUBHAS AM (x) co-

CTaBJIAIOIINUEC ITOTPCIIHOCTU COUBMEPHUMBI:

A, =4,(x)+A,(x)=%(a+bx) (4.2)
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Knacc TouHoctn o0o3HavYaeTcs Wik B BUAEC PUMCKOM HUQPPHI WK MPOMUCHON
OyKBBI JJAaTUHCKOTO ajidaBuTa, IpuyeM, 4eM OoJblie Iudpa Wi aajbiie OykBa OT

Havaja ajagaBuTa, TeM OOJIbIIIE MOTPEITHOCTD.

2. OtHocurenbHags P
a) mis CU, y xoTophIX mpeobiagacT MyIbTUIIMKATUBHAS COCTABIISIOIIAS T10-
TPEIIHOCTH:
A,, -100%
S, =t—"——=%4%
X , 4.3)

rae X — pe3yabTaT U3MEpeHUsl.

Ob6o03nauaetcs Ha CU B Buze nudp, 3aKII0YCHHBIX B OKPYKHOCTh WJIA KBaJpaT

(13) 25

0) ms CH, y koTophIX a,Z[L[I/ITI/IBHa}IA“(x) U MYJIbTUILTUKATUBHAS A, (x) co-

CTaBJIAIOLIME ITOIPEIIHOCTH COU3MEPUMBL:
+ |xB | o
8,y =He+d (=2 -11%
x : (4.4)
rae VB — BepxHUil npenen uzmepenus CHU.

O6o3Hauaercs Ha CU otHomeHueM c/d , Ho He OykBamu, a udpamu 0,02/0,01

(€= 0,02%,d =0,01% ).

3. IlpuBeneHHas y P
A,, -100%
Vop =t———=%4%
a) Yy : (4.5)

X
rac N - JJIMHA IIKaJIbl UJINM €€ YaCTH.

1.5 .
O6o3nauenne Ha CU ~ (uudpa ¢ ramouxoit BHU3Y);

A, 100%
Vop =T————=24,%
0) N , (4.6)

rae BT XH - npezen usmepenus CU;
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X8 u X1 — cooTBercTBEHHO BEPXHUI U HIKHUN nipezesnsl uamepenus CH.

Ha CU o6o3navatorcs B Bujae nuudp 2.0.

OTBiIeueHHBIC MOJOXKUTENIbHBIC uncia A, ¢, d B popmynax (4.3+4.6) BeiOupa-
I0TCS U3 CIIEIYIOLIETO psija:

(1,0; 1,5; (1,6); 2,0; 2,5; (3,0); 4,0;5 0; 6,0)* 10",
rnen=-2;-1;0; 1.

Oty uudpel 1 HA3BIBAIOTCS KJIACCAMHU TOYHOCTU. B KpyTribIix ckoOKax yka3aHbl
KJIacChl TOYHOCTH 1 TyOuHHbIX CH.

CHU moxet umeTh 2 U 6ojee KiIaccoB TOYHOCTU. Hanmpumep, npu Hamuuuu y
Hero 2-x u OoJiee JUarna3oHOB U3MEPEHUI OJHOW U TOW ke (PU3UYECKOM BEIUYMHBI
(MHOTOIpEIebHbIE U3MepUTeNbHbIe Tpubopsl). [lpu m3mepenun oanum CHU He-
CKOJIbKUX (PU3MUECKHUX BEIMUYMH (pa3HbIe KIacChl TOYHOCTH AJISL KaXKAON U3MepsieMoi

BEJINYUHBI).



7 3AKOHbBI PACIIPEJIEJIEHUS BEPOSITHOCTEMN
7.1 HopMmasibHBI 3aKO0H pacnpeaeieHust

HopwmaunbHblii 3aKk0H pacnipenenenust oTkpsIT MyaBpom B 1733r., 3ateM pa3BuT
u nporabynupoBaH ['ayccom u Jlammacom, Mo3ToMy M Ha3BaH 3akoHOM [aycca-

Jlamtaca.

F(x)

OyHKIMA HOPMAJbHOTO PaCIpPENCICHUS JUIA CIIyYalHOU BEJIMYUHBI 0

AMeEET BUT

—7(—)
F(x)= j

(7.1)
s dyakuuu (8.1) cocTaBieHbl TaOIUIIBI (CM. TaOIUILy 2 MPUIIOKESHHS ).

[InoTHOCTH pacupeaciiCHUA HOPMAJIbHOT'O 3aKOHA PAaCIIpCACIICHUA paBHA

1 A=y
f(x)= e’ ° dx
o2z : (7.2)

B dopmynax (7.1) u (7.2) «4» u «O » nmapameTpbl HOPMaJILHOTO 3aKOHA pac-

MpECIICHUs, COOTBETCTBEHHO T€HEPATIbHOE CPEAHEE U TeHEPANIbHBIN CTaHAAPT.
Pemars unTerpansl Buna (8.1) 3arpygHuTeNbHO. MOXKHO COCTaBUTH TaOJIUILIBI
9THX nHTerpanoB st (— % < X < +00) g Takue TAGIUIBI HEOOXOANUMSBI IS KakK-

JIBIX KOHKPETHBIX «@» u « O ». DTUX TpyAHOCTEH MOXHO M30€XKaTh, €CIU MPHUPAB-

HATh 4 = 0, ao=1y pacronararb oJHOM TabmuIen s (PyHKIMKU CTAaHIAPTHOTO

F.(x . . .
HOPMAaJILHOTO PAaCIpeeICHHs 0( ) 11T HOPMHPOBAHHOM CIy4alfHON BEITUYHMHBI
0—a
o2

6, =

9
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X
Fy(x") ZT e? dx
2
e , (7.3)
oo X—da
X =
rae o - HOPMHPOBAHHOC AOITYCKAEMOC 3HAYCHHUC.
@DYHKIWIO CTAHIAPTHONO HOPMAJIBHOIO PACHPEIEICHUS MOYKHO BBIPA3UTh B
BUAC

*f( )

\/_ Iw . (7.4)

PaCCMOTpI/IM BEPOATHOCTb HCPABCHCTBA

Fy(x) =

**()
p6, <x)=F,(x")= \/_J‘ dx = \/_J‘ m

=F,(0)+®(x) = 0,5+ D(x),

1 e 7
D(x')= \/2_'[6 2
e %0 — ¢ynkus (uaterpan) Jlammaca.

CaoiictBo (pynxumu Jlamaca: D(-x) = -D(x).

brnaropaps 3TtoMy cBOMCTBY cocTaBieHbl TaOIUIbl HHTErpasos Jlamaca (cMm.

TabauIy 1 IpUIOKEHHS ) IS 0<x<oom0<P(x)<0<0,5.

7.2 CBOMCTBAa HOPMAJILHOTO paclnpeaeJeHust

PaccmoTpum cBONMCTBa HOPMAJIBHOTO PACIIPENCIICHUS.

1. BeIpaxkeHre BEpOSTHOCTH IOMNAIaHUs HOPMUPOBAHHOM CITy4alHOW BEJIUYH-

0, ) )
HBI 0 B M1000# 3aaHHBIN HHTEpBa Yepe3 dyHkIiuto Jlammaca
plx; 0, <x,)= F)(x))= F(x)) = (@(x})+0,5) = (®(x]) +0.5) =
:@(x;)—CD(x;), (7.5)

I[JI?I OAHOCTOPOHHECTO HCPABCHCTBA
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p(@ < x') = CD(X’)-%— 0,5. (7.6)

2. BBIpa)KCHI/Ie BCPOATHOCTH IIOIIAJAHUA cnyqaﬁﬂoﬁ BCJIIMYNHBI 9 C nmapamerT-

pamu pacnpenencaus 4# 0, 6 # 1 B mo00# 3amaHHBIN WHTEpBaI Yepe3 (PyHKITHIO

Jlammaca
p(x] Segxg):p(xl S(HOG+LZ)S X, :p(xl —4a <, < X2 _a):
o o
X, —Ad X —a
= @ 2 _@ 1 )
(24 ( - j
(7.7)
JIJIs1 OTHOCTOPOHHETO HEPABEHCTBA
PO<x)=d(—)+05
c ' (7.8)

Tpetbe u 4eTBepTOE CBOWCTBA PACCMATPHUBAIOTCS MPU CUMMETPUIHOM paccesi-
HUH CTyYallHOW BEJTMYUHBI OTHOCHUTEIEHOTO MAaTEMaTHIECKOTO OXKUTaHUSI.

BeposiTHOCTh MOmnafaHusi CIy4aiHON BEJIMYMHBI B CUMMETPHYHBIA HHTEPBAJ
paBHa

P(x,£0<x))=PIM(0)-)<0<(M(O)+¢)]=

=P(—e<0-M@)<+e)=P(—e <A< +e) (7.9)
r7ie A0 =0-M(0) _ a5comornoe OTKJIOHEHHE;
M(O)=a

Chopmynupyem 3amaqy 00 aOCOTIOTHOM OTKIOHCHHH.

Haittn BEPOATHOCTb TOI'0, 4TO a0COJIIOTHOE OTKJIOHCHHE Ae HE IIPCBBICUT HEC-

A@S‘g‘.

KOTOPOTI'O 3aJIaHHOT'O YH1CJia & , T.C.
P(AO<|e|)=P(-e<AO<+e)=P(-e<O—-a<+e)=

=P(a—e¢<0<a+e)=Pla-¢<(0o+a)la+¢c)=

=P(-e<Qo<+e)=P(-2<0,<+Z)=(L)-v(-£)=200%).
(o2 (o2 (o2 (o2 (o2

N3 (7.9) moxHO chopMylIUpOBaTh TPETHE CBOMCTBO HOPMAJIBLHOTO pacIpeselie-

HUA.
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3. BeipakeHne BEPOSITHOCTH aOCOTIOTHOTO OTKJIOHEHUS CITyYalHOW BEJTMYUHBI

y Lo A6 y
A6 (HOPMUPOBAHHOM CIy4aillHOW BEJIMYMHBI 0), HE mpeBbIIAIONIEN 3alaHHOTO
yucia €, yepe3 ¢pynkiuro Jlamnaca storo uucna u cranaapt O (uepes dynkuuto Jla-
mIaca 3Toro umcia € ):

P(AG < ¢]) = 20(5); (A6, < |¢) = 2(s)
o : (7.10)
Tk. O =1 MIPU CTAHIAPTHOM HOPMAJILHOM PaCpeICTICHUH.

Ecnm 3aganHOoe unciio € BBIPa3nuTh uepes cranmapt O, re. € =10

;MAesk4:2®(§j:2¢{53j=2®&)

o)

p(A0<|e| = 20(s) = 20(to) = 20(t)

b
k.0 =1, Orciona dbopmynupyeTcs 4eTBEPTOE CBOMCTBO HOPMAJIBLHOTO pacrpenese-
HUSL.

4, BCpO}ITHOCTB TOT'O, YTO a0COJIFOTHOE OTKJIOHECHUE HOpMAJIbHO — pacipeac-

JICHHOUW CJTy4aiiHOUM BEJIMYMHBI HE MPEBBICUT HEKOTOPOTO Mpejiesa €  3aBHCUT TOJb-
KO OT TOT0, BO cKoNbKO pa3 ! sror npenen € 6Gonbiue cranmapra O paccMarpuBae-
MOW CIIy4alHOMN BEJIMYMHBI, T.€.

P(AO<le]) = P(AG, <le]) = 20(t) (7.11)

OTCI0ZIa U IMPOUCXOKIACHHUC HA3BAHUA «CTAHIAPT» O — 310 BCJINYMHA, C KOTOpOﬁ

CpaBHHUBAIOTCs BCC OTKIIOHCHUS.

7.3 PaBHOMepHBIii 3aK0H pacnpeaejeHus (3aKOH POBHOM IMJIOTHOCTH)

Ecan HCTIPCPBbIBHAA cnyqaﬁHa;{ BCINMYHWHA 6 INPUHUMACT 3HAYCHHUC JIMIIb B

npejenax HeKOTOPOro KOHEYHOro MHTepBana @ < X < b ¢ nocrosHHON MIOTHOCTHIO

f(x)=c=const

pacnpeneneHus , TO TAKOM 3aKOH paclpeiesieHus] Ha3bIBAETCS paB-

cupu a<x<b

J(x)=

HOMEPHBIM Omprx <a;x >b (7.12)
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Feo | If(x)dXZCIdxzc(b—a):I,

T.K. ¢

F(xz)
0.5

= = 1
F(x.) Pra=o=r c=f(x)=
TO b—a. (7.13)

ik

<
Lo BeposTHOCTB TOTO 4TO O<x 1, paBHa

c pl0<x)=Flx,)= | r(hx =

X, —a

b

¥

> M@ x (7.14)

Haiinem tanreHc ymia HakjioHa QyHKUIUA

PAaBHOMCPHOI'O 3aKOHA pacCIpCaAcICHUs

o= T 1 =c=f(x)

x,—a b-a

p(xz <0< xz):F(xz)_F(xg):Tf(x)dXZCde:C(xZ —x]): LA ;
X, o b—a
M(O)szf(x)dx:cbz_az :b+a;
{ ’ ? (7.15)
D(O)= [l (@) r(xkis =L
‘ (7.16)

7.4 Pacnpenesienne CTbroneHTA

B ClIydac C€CJIM 3aKOH pacClpcACICHUA HCHU3BCCTCH, T. €. HCT CBCHCHHﬁ, qTo

cnyqaﬁHaﬂ BCJIMYMHA PACIPCACIACTCA 110 HOPMAJIBHOMY 3dKOHY, TO HCIIOJIB3YCTCA

pacnipenenenue Croronenta (ncesnonum yuenoro B.C. T'occera).

BeposiTHOCTE aOCOMIOTHOTO OTKIOHEHHS A0 ymeer Bun
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p(AO<|e]) =2 f(t; k)it
0 (7.17)

(Mj/ , ~(k+1)
2
/

rac — INIOTHOCTDH paClpCACICHHA CTI)IOI[CHTa;

~ 1 C T
_); G(x)—\/—n(n_]);(xi x).

—

- ]
=2 A0=0-M(0)=%-x.

Paccmotpum pasenctBo (7.17)
pla6<|e))= p(-s<(0-M(0))<+¢)=
= pl-t,0(%)<(X-%)<1,0(%))=

:p(_t g)_c_)egtpj:p(—tp StStp).

(7.18)

i1
Q
—
=I
~

Otcroma

p(tﬁ‘tp‘:;j:f(t;k)dt
) (7.19)

X—X

rae o(x) _ npo0b CThIONIEHTA. (7.20)

Takum oOpaszom, paBeHcTBO (7.18) XapakTtepusyeT BEpOSTHOCTH TOTO, YTO
t (—t,:+t,)
npo6s CterofneHTa ! mpuHUMaeT HEKOTOpoe 3HaueHue B uHTepBajie = 7~ 77,

t
Benmuuunaer 7 Beraucisitores 1o gopmynie (7.17) u npuBoastcst B Tadi. 4 npu-

= f(4:k).

t
noxxeHus pacnpenenenus CTeroneHra ?

e 17 I=pu _ YPOBEHB 3HAYUMOCTH;

k =n—1 gycno crenenei CBOOO/IBI.



9 OBPABOTKA  PE3VJIBTATOB KOCBEHHBIX BHJOB
U3MEPEHUI

9.1 O0mwmii coryyait

1. 3anuceiBaeTcsl ypaBHEHHE CBsI3U (HA IPUMEPE JBYX apTyMEHTOB)
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y=f(x1,x2). (9.1)

X,
AprymeHThl / mpencTaBieHBI B BUAE PE3YIBTaTOB MHOTOKPATHBIX MPSMBIX

BHUJI0B U3MEPECHUIN
X115 X120 Xiz5eees Xpyp 5
X5 X005 X35eeees Xy 5
X, &(X,)
2. [IpoBonuTCs TOYCUHAs OLICHKA 3HAYCHUA ' U -
X%, 5(%,).6(%,) 02

3. OHCHI/IBaCTCH Cpe€aHEC NCKOMOTI'O pE3yjibTara 110 YpaBHCHHIO CBA3HU

y= f(flvfz)_ (9.3)

4. OueHuBaeTCs AUCIEPCHUS] UCKOMOTO pe3y/bTara

~2,— 22 2~2 ~ ~

o (y)=bo"(x;)+b;6°(x,)+bb,r,,0(x,)o(x,) , (9.4)
o

bj = Ty
X . X,
rae J — gacTHas MPOW3BOJHAS apryMeHTa ’ , KoTopasi Ha3biBaeTcs Kod3pdu-

I{UEHTOM BIIUSIHHUSL.
[Ipou3BeieHNs YaCTHBIX MPOU3BOAHBIX YPaBHEHHUS CBA3M HA C. K. 0. pe3yJibTa-

TOB UBMCPCHUA COOTBCTCTBYIOIIUX APIr'YMCHTOB HA3bIBAIOTCA YACNIHbIMU NOZCPEULHO-

CNMAMU KOCBEHHO20 USMEPEHUA

E = (5@)5@)
i . (9.5)

5. OuenuBaercs KO3OPUIMEHT KOPPENALUUA MEXKIY KaKI0M mapoi apryMeHTOB

B Z(xki_fk)(xlj_)_cl)
T (h=1)&(x, )5 (x,) ©.6)

b

rae h=min(n,;n,) _ HaWMEHBIIIEE U3 YUCET HAOIIONECHUN #; U Ny, COOTBETCTBEHHO

apryMEHTOB.
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0

7., = X X
Ecmu 12 , TO IOrPELIHOCTA U3MEPEHUS APTYMEHTOB ~/ U 2 HEKOppeiu-

poBaHsbI (morpenrHocT u3mepsieMbix OB gBngroTCS HE3aBUCUMBIME). B 3TOM citydae

& (y)=b6(x,)+b;5°(x,) 9.7)

Koppensius Mexay norpeurHocTsIMU apryMEHTOB Yallle BCEro BO3HUKAET B TEX
Ciy4asiX, KOorja M3MEPEHUs BBIMIOIHSIOTCS OAHOBPEMEHHO M M3MEHEHHMS BIIUSIIOLIUX
BEJIMYMH (TEMIIEpaTypbl BO3AyXa, HAMPSKEHUS] MUTAHUS U T.I1.), XOTS U JOMYCTUMBIE
caMmu 1o ce0e, OKa3bIBalOT HEKOTOPOE BIMSHHUE HA PE3YJAbTaThl HAOMIOACHHUIA.

Kpureprem OTCYTCTBHSI KOppEIsLMM MEXIy PacCMarpuBaeMOM Iapou apry-

X, X K, <t
MEHTOB U ! sBIsCTCS BBINOJIHEHNE HEPABEHCTBA p
7.Ah—=2
_ T
K; = W
-7
rue K — mokasaresb KOpPEIISINH;

t, = f(p:(h=2))

— ko3 dunmeHT CThIoIeHTa HaXOAUTCS 10 Ta0nuie 4 npu-

JOKEHUS.
6. O11eHKa MOTPENTHOCTH UCKOMOTO Pe3yabTaTa:
a) MPU HOPMAJILHOM 3aKOHE pacIpe/IeICHuUs
Ay =1t-6(y).
b
0) Mpu HEM3BECTHOM 3aKOHE pacIpe/eeHUs

Ay =+t ,6(y) .

e t,=f(p; k.y) — k0o dunnent CTeroneHTa HaXOUTCS 110 TabnuIe 4 IPUIIOKEHHS.

D PEKTUBHOE YHCIIO CTENEHEHR CBOOOAEI A,y onpenensercs no Gopmyie

2

R
k J=

S(i):m ]

4 ~4,—
b;-6"(x;)

" (9.8)

X.
IJIe 71, — YUCIIO PE3YJIbTATOB MPSMBIX U3MEPEHHUH aprymeHra

OxoHYaTeNbHBIA PE3YAbTAT 3aAUCHIBAETCS B BUE
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y:)_;iA)_/,an/I pg:? (9.9)

9.2 YacTHbIii ciay4yai

B ypaBHenusx csizu (10.1) 3HaueHust apryMeHTOB 3a/1aHbl B BU/IE
X, =X, TAx;; x, =X, T Ax,; 9.10)

T. €. 3aJaHbl CBOMMHU NOBCPUTCIIbHBIMHU UHTCPBAJIaMU
Ax, =t, -O'(xj),
2} X Jj .
rne # —xosdduiuenT aprymMmenTa  / , 3aBHCSIIHIL OT IPUHATOTO 3aKOHA pacipesie-

JIEHUS PE3ylbTaTOB U3MEPEHHMS ITOTO apryMEHTa W MPHUHATOM JOBEPUTEIBHOM BEPO-

SATHOCTH pﬂ .

HpI/I OTCYTCTBUU KOpp@JIHHPIOHHOﬁ 3daBUCUMOCTHU MCKAY IOTPCHIHOCTAMU U3-

MepEeHH apryMeHToB (Koddduuuent koppeasuun /" = 0) U TIPU OJIMHAKOBOM JOBe-

. X, . =1, =const
PUTEIIBHON BEPOATHOCTHU Pr BCEeX aprymenTto / ( # 7

) YpaBHEHHUS

CBsA3H, OLCHKAa a0COJIIOTHOM IMOrpC€IIHOCTH Ay HCKOMOI'0 peE3yibTara 6y,Z[CT HNMCTH

BHU/I

Ay:\/bf-Axf+b§-Ax§+----+bi'Axi. (9.11)

OTtHOcCUTEIbHAS MOrp€IHOCTb

o (v Y (A (o7 )(Ax Y ov V(A Y
- O
Y axl Yy axz y 6xm y .

OxoHYaTeIbHBIN PE3yNbTaT 3aUChIBACTCS B BUJIE

Y=VEN ou p,=? (9.12)
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9.3 IlorpemHocTH pe3yJibTaTa KOCBEHHOI'0 BHAA M3MEpPEeHU AJisi Hau0o-

Jiee paclpoCTPAHEHHbIX YPABHEHUH CBS3H

y= (7= f@:5(0) = L&)
1. ox .

(9.13)
a,— —a ~y— ay — . _
y=k';7 =k 6(7) = 2 &(X)
2 x : (9.14)
y=kilx;y = k{x;6(5) =L 5(%)
3. ax . 9.15)
k _ k - _ av —
y=—7y=—_ ;G(y)=—TyO'(x)
4. 2 X X - (9.16)
y=ax, +bx, +...;y =ax, +bx, +...;
( () =JaF (%) +BE (%) + . 01
y=hkxixt. oy =kx'x)....;
2 2
~r=_ = 4 ~, = b  _
G(y)=y\/{t0(xl)} -i{_—a(xz)} +....
X, X,
6 (9.18)

Ecnu B ypaBHeHusx cBsizu (9.17) u (9.18) aprymeHThI 3a/1aHbl CBOUMU JIOBEPU-
TenbHbIMA HHTEpBaiamMu (9.10), To ypaBHeHus norpemnocteit (9.17) u (9.18) coot-

BCTCTBCHHO IIPUMYT BU/

— 2 =2 2 =2
Ay—\/a Ax; +b Ax2+....; (9.19)

2 2
A)_/:y\/()_%A)_clj +[§A¥2j ..
! 2 . (9.20)

B Tabn. 9.1 npuBeneHbl OIEHKH a0COJIOTHBIX M OTHOCHUTENBHBIX MOTPEIIHO-

CTEM MPU KOCBEHHBIX BUJAX U3MEPEHUM.
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Tabnuma 9.1 — OueHku aGCOMOTHBIX U OTHOCUTEIBHBIX MOTPEITHOCTEMN

OyHKIMSA BUIA

[Horpemnoctu

OtHOcHUTENbHAY O =

y=f(x) A6conrorHas Ay
Ayly

Cx CAx Ax/x

X" nx"" Ax nAx/x

Wx 8/ xAx / nx Ax/n x

e Ax €/C Ax/C

Inx Ax/x Ax/(In x)x
x/(14x) Ax/(14x)° Ax/x(1+x)
sin(x/C) cos(x/C) Ax/C ctg (x/C) Ax/C
cos(x/C) sin(x/C) Ax/C tg(x/C) Ax/C

JB (Ax)? + C¥ (Axy) \/Bz(Axl)z +C*(Ax,)’

Bx;+Cx; (Bx, £ Cx,)’

HpI/IMC‘IaHI/IC K Ta6J'II/IHCZ C u B — noCTOSIHHBIEC BEJIMUUHBI




