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T o
2 aX)=0
cov P
i X)=0

DX /X0 o 2%/ X -
) o’ 7"5"!)_1’ VT=  [2X7X* o'] *[2X,7%,7] = 4%,/ Xt *

S 4% X

Tlogemay o’y ma T2 = (X,/X,%)’ = noxymma o’y / T = do’y, /X, +
40’ /X%, . VeHTEBaZ TT0 CTAHAPTHAA ONHOKA HIMCPCHES OGBEMOB
TIPOH3BOZICTEA — 3TO KOI(bQHIMEHT BAPHAINH H YIHTEEAA 910 X) =X) H
X, =X, (Tax xak TomEKO OmHO miMepemme) = o’y /X = (ox /X)) =
(0.01) =(03/Xo) = 6% X2 =

o’p/ T2 =4(0.01)° +4(0.01)* = o7/ T=0.01*2=0.02

A

Tipmyiep 2.1.8.

Kax H3MCHWTCH ONNIOKA MIMCPCHEA CATSZ0 SKCTIOPTA H HMIOPTA,
€CTH KOBAPHAIIS OIIHGOK HIMCPCHH SKCIOPTA H HMIOPT YMEHBIIHTC.
v
Ne=EL
o cov
N ED=0
cov(LE=0 o
VN 1]
S =VN*Q* Y N, =[L:-1]*Q*[1: -1'= [0z~ cov E.D): cov ()
—6%J* [1: -1 = 6% - 2 cov (EI) + 6" = np yMebmenm s KoBapHaTHE
0comOTHAT  OMNOKA MIMCPCHE CAThIo OKCNOPTa H MMIOPTA
e ———
A

Tipmyiep 2.19.

Tleneaman yacca mavepena ¢ ommbxof. Kax cxemen xoagumicat
3ABHCHMOCTH U€H OT IHHAMHKH ICHEXHOH MACCH OTHOCHTETBHOTO €ro
HCTHHHOTO 3HaeHHA”

v

@ - HCTHHHO® 3HATCHHE, a — ONCHKA KOdQQHUHeRTa 0. O —
JCTIepCHs OMHGKH C KOTOPOH H3MepeHa ICHEKHA Macca
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) a

i

(OMEBHIHO 9TO OLEHKA NPEYMEHBIIEHA IO CPABHEHMIO C HCTHHHBIM
snaermen.

A
SAMEYAHIE: Bsimox dopyyms:

Tipmyiep 2.1.10.

Mimecrsa racTorpmnia_6mvofaTsRore paxa mabmozemmd. Ha
KAKOM OTpeaKe TeAHT Memasa?

v
Ha memmammon. Te. taw rae F,;<05<F, m paccummsmaerca no
bopayae:
Xos = X+ A%(05 - Fu)w, rae lamit muepsat
MeHaHELE.
A
Tipusvep 2.111.

Ciyuafinas BeMIMHHA H3MEDEHA 3 Pala B HEHIMCHHBIX VCTOBHIX.
Tlomysers: smaserms: 98, 100, 102. [lats ouerxy HeTHEHOro 3aserms
‘3TOf BEHTHHEI H CTAHAPTHYO OIHOKY STOH OLEHKH.

v

Onerxa neramHOro anaemma b= X = 100.

CranzaptHas ommbKa oToft omerk: oy=o’x / N = Y(xixq) / (N-
1*N . re O — HECMCIEHHAZ ONEHKA IMCHEPCHH TMHNTHOTO
mabmozesma. o’y= (8/2*3)=2/\3

N

Tipmyep 2.112.
CaIy9aiinas BeTHYHHA H3MEEHA TPH Pala B HEHIMCHHBIX YCTOBHIX.
nomyrenmme amavemms: 45.50.55. HafiTH HETepRaTsHYIO OUeHKY
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HCTHHHOFO JMACHEA STofi BETIIHEL C ypoBHeM fomepma 95%. ccmm
H3BECTHEI SHATEHIA KEAHTATER pacnipeeTeris CTHoNeRTa

Crenern 1 2 3

cBoGomEl

Keasrm 127 43 318
M

1[es: HOCTPOHTE IOBEpHTELHEL HETEpBAT

Orenxa HerumHoro 3na%erms b= Xo = 50. 6%=c%/ N = Y(xxq) /
(N-1)*N . rae o’x — HECMCIWEHHAS ONCHKA JHCIEPCHH CIHHHTHOTO
abmonermE.

o%=5" + $%/3-1=25:6 =253

Visrepsam: b = tyatq V0% =b = tyaig Vo' / N, r2e tyaiq— Z8yX
CTOpOHHIi q-TpOIeHTHA KBAHTITS pacpeReTeris CTHiOLEHTa.

Hneers: 50=5%43\3=50=21573

(37.59: 62.41)

A

Tipmyep 2.113.

CrasmapTsas ommbKa H3MepeHI: TPyAa i KANHTATa cocTantser 1%,
oG HaMeperii e croppeposarsl. HaliTh OTHOCHTeTbHY 0 OmIHGKY
00BEMA NPOAYKINH, PacCIHTAHHOTO MO TNPOH3BOJCTBEHHOH QYHKIHH
Kob6a-JIyrmaca: V=CKL".

v

OrsocHTe s A OMHGKA = KO3 PHIHEHT BAPHAIN = 0/,

3HaTHT HaM Hazo EaiiTH Oyly, = oyly (fak Kak y Hac omHO
HIMeperHe = Yo =)

Tlo opuyne oy = ¥V * Q * VY. rze Q — marpuna Kopapmamit
semrmm KL, a VY — rpazuest bysxum V.

¥V = [aCK*'L": BC K°L™]

o cov
N KL)=0
cov oL
LK)=0
[oCK" L * o%] *[aCK*'L"]

& =VV*Q* ¥ V= [BCKL™ * 6% ] *[BCK°L™] = CK™L7 =
E ﬁi’CZLZJHKan Py

F'o’s / L' Vemusas wro cramzaprias ommbka miMepemu Tpyaa B
KAMHTaTa — 3T0 KodpPHIMCHT BapHAIH 1 yHTE®Eas Tr0 Ko =K 1 Loy =L
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(rax Kak TOMBKO OHO HaMeperue) = o’k /K’ = (ox /K)? = (0.01) =(or /L)
=o' =

/¥ = a**(0.01) +B*(0.01)° = o/ y=0.01Va> + B*

A

Tipmyep 2.1.14.

Tlyers X; 1 X; — oGBEMM NPOMIBOACTEA B GASHCHOM H OTIETHOM
TepHOZAX, HECKOPPETHPOBAHE! H H3MEPEHS! C OMHOKOH B OHH NPOLUEHT
HaifTH oTHOCHTETBHYI0 OIHGKY TeMma pocta T=Xy/X,.

v

OrmocrTeTs A% OMHEKA = K03 GHITCHT BapHAIH = /X,

Ssamr maw mamo maimn or/Tg = op/T (1ax xax y mac omso
maveperme = T =T)

Tlo opuyne o't = ¥T' * Q * VT, rae Q — Marprma xoapuammii
e X, 1 Xo. a VT — rpament dysamm T.

VT'=[1/X: Xy/X]

P cov
Q| (X2 X;)=0
cov (X0 o'

/X *ox *1 /Xo]

S =VT*O*VT=  [-X,/X5* ] *[X/X] =1/X5% oy +
XX *

Togemmns o’r ma T = (Xy/X)' = nomymm o’z / T = o' /X +
% /X%, . VenTEBas 90 CTAHAATHAY ONMHGKA H3MEDEHHS 0GBEMOB
TIpOH3BOACTBA — 3T0 Ko3¢GHIHEHT BapuammK B YaHTHEaL 110 X1 =X; B
X; =X; (Tax Kak TomEKO oEO H3MeperHe) = o'y /X1 = (0w /X))’ =
(0.01) =(03/Xo) = 6% X2 =

&1/ T>=(0.01) +(0.01) = 7/ T=0.01\2

A

TIpmyep 2.1.15.
VI3BecTHO 3HAMEHHe HEKOTOPOH BETHSHEEI B MpefUTYmHE H

AHHSIH MOMCHT BpCMCHN OIHHAKOBO  panHo 10. OmmGi Habmoemuit

HECKOPPETHPOBAKS! B MMEROT OTMHAKOBYIO JHCTepcHio. Bo ckomsko pas

AMCTepCHA OIHMGKI TeMTA POCTa 60TBIIE AHCTICPCHH NEPRHTHAX OIHOOK.
v

X, — Habmozere B mepBEii MoMeHT Bpesern, X, — HabTozerHe B0
BTOpOf MOMEHT BpeMeHH,
Tesm pocra = T=X,/X;
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Tlo opuyne o't = ¥T' * Q * VT, rae Q — Marprma xoapuammii
semramms X, 1 Xy, a VT — rpamest dyswammm T
VT'=[1/X: Xy/X]

P cov
Q| (X2 X;)=0
cov (X0 o'

/X, *o 171 /Xa]

Fr=VT*Q*VWT=  [-X/X* o'p] *[X/X] =1/X,% o’y +
XK/X) * G = (0P + ' )/100

Tax xak OmEOKN HATOACHE MMCIOT ORMHAKOEYIO AHCTEPCHIO =>
= o =0"= 0°r=26"/100=6"/50

Tlomym =To ACIepCHS OMEGKN TeMIA POCTa GoTHIE ACTEPCHI
neprrrs: ommbox = 1/50 mm 0.02 paza.

A
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Moay1b 2 OCHOBEI SKOHOMETPHKI

Tena 2.1 MeTo10;10r I ecKIe 0CHOBBI Kypea

Jlns OcBoCHIA AAHKOH TEMS! H IPHOGPETERIE HABSIKOS B PEICHHH
33707 Ban HEOGKOMINMO 3A0CTPHTS BHEMAHHE HA HEKOTOPSIX OCHOBHEX
MoMeHTax:

1. Hamolee 9acTo YHOTpeSIfeMEIe XAPAKTCPHCTHRI CITy<TafHof
BETHTNE (N COOTBCTCTBYIOWETO PACTPETCTCHHA BEPOATHOCTER) -
MOMEHTEI 1 KBARTHAIL

B CTyIac  OIHOMGDHOTO  SMEHPICCKOTO  ACTDXCTCHEZ
DpO3BOTHEEIN MoMeRTOM mopsIKa k HavsBacTCs cysa k-Brx Cremened
OTKIORCHM Pe3yTSTATOR HAGTOACHHMA OT NpOMIBOTSHOTO WCTA C,
zeacs oGnewsuboprn: |,
m=23 -t

IZe ¥ MOKCT NPHHIMATS ToGHe JHATCHHA HATYDATSHOTO pAZa
smcen. Ecmm c=0 - To MOMEHT HA¥aTeHBii. HATaTsHEDM MOMEHTOM

mepBoro mopamKa FETRETCH BEGOpoTHOE cpemsee T TIpH C=T MoMeHT
HassBaoT meRTpATbHbIM. Taximt 0Bpason,

TepBL HEHTPATEHLI MOMEHT m; = 0 110 EHTPATSHOMY CBORCTBY
cpemeit

12 N
=23 -0

BTOpO/i NEHTPATEHEL MOMEHT MpeAcTaB1zeT coboi ancmepemo S*

SMTHpHECKOTo pacTpeeTenna:

12 :
m= -1
TepBLIi HATATLHEL MOMEHT HTH CpeIHee 3HA¥eHNe HABTIOTAENMOTO
npssaKa:

1o
=iy,

nI
BriGopotHOe CPeTHEKBATPATINECKOE OTKIOHEHIIE:

s=V5 lid(

B

‘Baiopowmmaii Kos¢duuent Bapuamm:
y=S o v=3.100%
o H
‘BEI5OpOTHAR KBTIV — pesy-TSTAT peImerIE YPABHERILE
F=p

Tastnyt 0Gpaz0, BEIGOPOTHAE MENAHA CCTS PEMICHHE YPABCHI:
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F(x)=05.
Jlns yMeperHo aCHMMCTPHYESI  pacmpercremufi  Cymectsyer

cooTHOmexHe
Xitons = Xepezapane. ~ 3Xcpenapug. ~ Xateznana)

Bee BWIN  CpNNNX  XapAKTEPESYIOT YDOBeHD  HCTOBOH

comokymocTI

K XapaKTepHCTRKAM MeDS! PACCeRHIA (aMITHTYAE Paccesmiz)
OTHOCSTCS  MNCHpCS,  CPONHCKBQIDATHTCCKOS  OTIOHSHHE.
K03 bHIHERT BAPHALNH H BAPHAIHOHHEL PasMax Ry

Rea= X = X
Orces rpy6sm norpemmocted npr 0 < 25

P -5
s

Jlax CHAMMeTpETHEDS pacnpexeTerii m; =0 1 g =0

Jlas HopMaTsHOro pacnpexenerms %= 3 mg, =0.
m

Tokasarers skcrecca:

s
Iz pacripe teterti, HMEIOIIIX KPYTY0 TeBYI0 BETBS THCTOTPAMMEE
H DOTOrylo NpaByio. MATPHIA HCXOTHHX JGHEBIX Opeobpasyercs mo
bopayman:

r=lg(£a)10°

wm v=l
x

wm veL

Vx
T2 pacnpeXcncHEA, CMCMCHHEIX BUPAEO, MATPHIY HCXOTHEX
AAHHBIX npeobpazyIOT o Goparye:
x=v" (apm a=1.5; 2).
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Tipmeps: ¢ pemenmsm
Tipmyep 2.1.1.
Masectro sMmpieckoe pacmpererexe:
Tpasmmst Yacrora monazasma 8
mETepsatos moaymHTepBAT
10-15
1520
2025
2530

Hattrn smaterme 30 % - HOTO KBQHTHIA

v

Dopyyra KeasTHIL

Xu=Xp1 + A%(a-Fi1)/wi. re |-TEl HETEPBAT KBAHTHIBHEL. TO €CTB.
Fa<a<F

A~ gmisa mETepsata (5)

Fi1 ~ SWAICHHC MIMPHICCKOf GYNKIMH PACTPEACICHIA Ha IeBOR
rpammme l-Toro mOTyMETepEaTa. paBEa CyMMe BeeX €Hacror Zo l-toro
HoTymETEpEaTa (He BKTOTHTSTEHO) ASTHHOM Ea THCIO IEMCHTOB B
BaIGopKe.

Wi~ 9aCTOTA MonAzAHA B TR MOTYHHTEpBAT, A€TERHAT HA THCTO
leMeHTOR B BHGopke, Zomi EaGmofeRm. momammx B 1 — TEi
HOTyHHTepBaT B OBMEN WHCTe HABTOTEHH

30 % -THBI KBAHTHTS 3HATHT OTTeTmOMME = TpeTs BuGopKi. Bex
BaGopka = 10 (5 Beex 9acToT) => KEQHTHIS OTATET = 3 THCTA BHIGOPKI
=> KBQRTHILHAA MOTyHETepBAT BTOpOF (15-20)
1/10=0.1:2=0.3: X, = 15: w;= 3/10=03

Tloacrasss & gopyyay mozymne: Xa= 15 +5%(03-0.1)03=15 +
103=1833

SIS

A
TIpusep 2.1.2.
Jats  ompemexemme 5 % - HOro KBQHTHTA H HAmHCATE

ETeprOTAIOREYI BOpMYTy pactera 5 % - EOTO  KBANTATA MIX
sMmmprriccKoro pacpeaencru. Ipusect rpadirccoe obocHoRamme
dopymsL.

v

OIIP: 3avcnme cTyaiiofi BeTHITHES! . KOTOpOT He NPEBRIACTC ©
BeposTHOCTSIO 0.05.

DOPMYJIA: Xoos
KBANTHTERBH, To ecTh Fyy

A - zmma mETepRaTa

Fi1 — SHQTeHTe SMIHPITECKOf GYNKIHE PACIPEICICRAA Ha IeBoit
rpamme l-Toro moTyMETcpEATA, paBHA CyMMe BCEX 9actoT Ao l-Toro

Xy + A*(0.05-Fiy)/w, rxe st mrepsax
0.05<F,
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noTyHHTepBaTa (M BKTIOTHTENSHO) ACTEHHOR HA THCTO ICMCHTOR B

EaiGopie.

Wi~ aCTOTa HOMAZAMHA B |-THI HOTYHHTEBAT, ACTEHHAT HA TCTO
leMeHTOR B BEOpKe 013 HAbToZcHME, momammmx B | — Ta
HoTyHETepBaT B OBmeM THCTE KAGTOKCHHH

(OBOCHOBAHVE.

Fx)

X1 Xous Xi x

U nogo6ms Tpeyromamxos AAKL 1 AABC =

AK - KL

AB BC

Xoos=Xs1 =0.05=Fi1 = Xoos=Xi1 =005 =F11 = Xpos = X1 +
A*(0.05-Fy)/wi —mo,

X-X;  F-Fu A w
A
Tipmyiep 2.13.

Jonyerms, & HI'V obymacrcs 3000 cryacsTos, cpemsmii ox0x
cTyzenta cocrapzer 100 y.e. IpH CpemeM KBATPATIFIOM oTKTOReHHH 20
Y.e.. pacTipedieTenHe HOCHT HOPMATHHEIR XapaKTep. a) CKOTBKO CTYACHTOB.
micior 20%0 He Gozee 50 y.c. 6) CKOTHKO CTYACHTOR HMEIOT AOXOX OT
120y.e 20 150 y.e.?

v

Joxox cryaemra - oo cayuaimas memrmma. Xi €Niowo
-3000

Temtpupyest n mopsmpye o7y memrmmy: Vi = (% ~100)20,

P(V; = (50-100)20) = P(V: = -2.5) = P(V; = 2.5)=
smens o Tabmame = 0,0062




image5.png
Cacgomatemsso 0.0062*3000=19 cryacuTos mm 0.62 % mucior
Zox0a He memme 50 y.c.
B) P(120<X, = 150) = P((120-100)/20<V;<= (150-100)/20))= P(1=Vi <
25)=P(Vi25)-P(Vi= ) =1-P(V;=2.5)—
- (1-P(V;2 1) =P(V;2 1) - P(V; 2 2.5) = o Tabmume = 0.1587 —
0.0062=0.1525
0.1525*3000=458 cryzenros mm 15.25 % mucior A0x0x o1 120
20 150 py6acit
A

Tipmyiep 2.1.4.

OGs& npoysamam ¢mpamst N coctamma & 1991 rozy 10 sum py6acit,
B TeveHHn GMITKAMINTX ABYX JeT BOPACTAT B CPEIHEM 3a FOX Ha 1.5 M
‘Ppy6acii, ocTeAyIOmMe 5 €T B CPETHEM B TOX YBSTHTHBATCS A 2 MTH
pybueli. OnpefeTurs: a) CpeEmii aGCOTOTHE TPHPOCT TPOIYKIHH 3
Bech mepuOX. 6) cpe T TeMT TPEPOCTA MpOTYKITHH 3a 7 TeT.

v

) (15%2 + 2%5)/7=13/7=186

6)  Tlocwaraem  wcpes  cpemmee  TCOMCTPHWCCKOe:
15, 13 ,15,17,19,21,23 N
VW IS B 5170 ﬁ71=ﬂl3ml3/{x

32ech KOPCHE 2TO PACTCT CPETHETO TEMIA POCTA 32 COMB ST, 2

“TEMII POCTa MHHYC €IHHHIA PABEH TEMITY IPHPOCTA.

A

Tipmyiep 2.15.

VlcnurTanue =eTHIPEX aBTOMOBHITEH OMpeeTEHHEOM MapKH MOKa3aIo,
To pacxox Gemuma ma 100 Xt cocrasmi coorsercracamo, 10, 9, 10,11
‘mTpoB. HafiTH TOMETHYIO H HHTEPBATHHYIO ONEHKY CPEIHETO Pacxoma
Gemumma 1% ABTOMOGHICH M3y TACMOf MapH (MCTOTE08aTS 95 % - HutH
‘yposens aoBepi).

v

Towenmax orerxa b=X=10

ViETepBaTsnas ofeHKa: b = ta1q V0% =b £ tyaig Vo' / N, re tya
1q — MBYX CTOPOHHHE  Q-TIPONEHTHEH KBAHTHTL PacTIpEleTeHHT
CrsiozerTa, 0 = Y(xi%) N-1. Fteers: 10 £ o5 *V(1 + 19)/3%4 = 10
=3.18206=(8.7: 11.3)

A
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Tipmyiep 2.1.6.

Fx1. x2) = %, x:’. HssectHo, 10 X| H X; He CKOPPETHPOBAHEL H
H3Mepesst ¢ omuGKOR B oms nporest. Yeny pasa ommbxa F(xi, ;)

v

OrsocHTe SR OMHGKA = KO3 PHIHEHT BAPHAIN = 0/,

SmamT man mazo mait opF = offF (rax Kakx y Hac omHo
maveperme = Fo = F)

o gopyyae o’s = VF' * Q * VE. rae Q — Matpaua koBapHauit
semrm X 1 Xa. a VF — rpagment dysanm F.

VE=[4X°Xy: 3%,°%:]

T v

2 CLX)=0
cov o
uX=0

[4X7X: * o] *4X7K ]

S =VF*Q*VF=  [3X'X * o1] *BX,;"X:Y] = 16X,°X%,° * o’
XX o

Togemmy o’ ma F? = (x,* x,°) = nomysm o’/ F2 = 16 0% /X +
90" /X%, . VeHTBEAS. 9ITO CTAHAAPTHAT OMMOKA HIMEDEHHA OBBEMOB
TIPOH3BOZCTEA — 3TO KOIbQHIMEHT BAPHAINH H YIHTEEAZ 910 X) =X) H
X =X (Tax xax ToTEKO om0 mIMepemme) = ok /Xy = (0w /X))’ =
(0.01) =(03/Xo) = 6% X2 =

o’s/ F=16(0.01) +9(0.01)*=0.01°*25 = o¢/ F = 0.01*5=0.05

A

Tipmyiep 2.1.7.

Tl x2) x°. V3BecTHO. 9T0 X; H X; HE CKOPPETHPOBAHEL H
m3Mepesst ¢ omuGKOR B oms nporest. Yeny passa ommoxa T(x;, X,).

v

OrmocrTeTs A% OMHEKA = K03 GHITCHT BapHAIH = /X,

SmamT maw mazo maimH 0T, = o/T (rak kax y mHac omHo
maeperme = Top=T)

Tlo opuyne o't = ¥T' * Q * VT, rae Q — Marprma xoapuammii
semrmmn Xy nXo.a VT - l'pwmm?ynnnm'l‘

VT'=[2X /X 2X X ]




