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2. BEPOATHOCTHOE OITMCAHUE ITAPAMETPOB

2.1. PacuetHble cOOTHOLIEHUS U GOPMYJIbI

Tabnuua 2.1
Bripaxenue Ho- Bripaxenue Ho-
Mep MEp
YcedueHHast HOpMaJIbHAsI MOJIEJTb:
Hopmanbnas monens: 0 npux<4;
(x—m) 2 (x-m)®
- C , 27
1 2 2.1 wx)= e pu A<x<B, 22
w(x) = e 20 o2
o2 0 pu x>B;
m=M(x), xX—m
{ &) 23 F(x)= QD( ] 2.4
o =0(x) o
P(anSb):d)[b_m)—CD[a_mJ 2.5 G(x)z@ 2.6
o o 3
Jlorapudmudecku HopMaabHas MO-
JeJIb:
PaBHOMepHas Moaenb: 0 npux<Q
bL’ ecma a<x<b;
w(x) = 27 | = ~(g x-m,) 2.8
0, ecmun x<a;x>b
] 20
e o mpu x>0
]\/[lax x N2r
a+b b-a
M(x)= 2.9 o(x)=—— 2.10
2 2.3
* *
* O \X * O \X
I =\ M (x)-t J;M (x) +¢ o ) 2.11
Jn Jn
) n * *
t}/a (x) > [xl. -M (x)} [zl. -M (z)}
n> 2120 = =] 2.13
82 Yz = * *
(n=1)-0 (x)-0 (2)




Oxkonyaunwue Taoi. 2.1

Ho- Ho-
Bripaxxenue Bripaxxenue
Mep MEp
— _ . -\
I}/ —(r t}/O'r, r +t70-r) 214 O-]/' NT 215
1, 1+r F
*
F=-tn—C —arth(r") | 2.16 10 =(F-t,6 : Fii,0,)
I-r 2.17
1
Oy = 218 " (s) = th(F) 2.19
n-73
n n " 2
. =M
* i§1x’ 2.20 . El[xl (x)} 2.21
M (x)= o (x)=\|"—=
n—1
(i-n) 2
k |P; —P; k (m.—np.)
* m. l l
p =—t 22 |U=2=ny =y Lt 1223
: n l:1 pl l=1 I’lpl

2.2. IlosicHeHuE MapamMeTpoB

X - CUMBOJIMYECKOE O0O3HAaue€HHME MNapaMmeTpa, TEKyLIUMEe 3HAu€HHUs 3TOro mapa-
METpa;
w(x) - IUIOTHOCTh paclpeielieHus MNapaMmeTpa, COOTBETCTBYIOIIAs €ro TEKyLIEMY
3HAYEHUIO X;
m, o - napaMeTpbl HOpMaJIbHOW MOJIENU (HOPMAJIBHOIO 3aKOHA pacIipe/iesieHus );
A, B -  1penensl U3MEHEHUS MapaMeTpa X B CIydae YCEUYEHHON HOpMaJIbHOM Moje-
11 (YCEeYEeHHOT0 HOPMAJIbHOTO 3aKOHA PaCIIpe/IeIeHUs) ;
C - HOPMHPYIOLIMKA MHOKHUTEJb YCEUEHHON HOPMaJIbHOW MOJICIIH;
M(x) -  cpenHee 3HaUeHHUE (MATEMAaTUYECKOE OXKHUAHUE) TTapamMeTpa X;
o(x) -  cpeaHee KBaJApaTUUECKOE OTKIOHEHUE MMapaMeTpa X ;
®d(...) - TabmuuHas QyHKIMS pacrpeaeeHus] CTaHAapTHOrO HOPMaIbHOTO pacipejie-
nenust (m=0; c=1), onpenensiemas s apryMeHTa, yKa3aHHOTO B CKOOKax ;
F(x) - d&yHkuua pacnpeseneHus napameTpa, COOTBETCTBYIOIIAs €ro TEKyIIeMy 3Ha-
YEHUIO X;
P(a<x<b) - BeposATHOCTH TOTO, YTO 3HAYEHHUE MapaMeTpa X OyJeT HaXOJUThCS B

8(x) -

a b -

JHaIa3oHe oT a 10 b ;
MTOJIOBUHA TI0JIS IONyCKa Ha IMapaMeTp X;
napaMeTpbl paBHOMEPHOU MOJIEIH (3aKOHA PaBHOU BEPOSITHOCTH);




My, Oy -
M, -

3
napameTpsl JJorapudMudecku HopManbHoi Moaenu; m,=M(lgx); c,=c(lgx);
gucio, paBuoe 1/1g e =2,303;

*k sk o o
M (x), M (z) - olIeHKA MaTeMaTUYECKUX OKUIAAHUH (CPEIHUX 3HAUYCHHI) MapaMeTPOB X

U z;

% % o
(¢ (.X), (¢ (Z) - OOCHKH CPCAHUX KBAAPATHYCCKUX OTKIIOHCHHU IIApaMCTPOB X U Z;

xi: Zj

n -
]y(M)

i-e HaOJII0JaeMoe 3Ha4CHUE IIapaMeTpa X U lapamerpa z;

KOJIMYECTBO HAOIIOACHUI TapaMeTpa, Iap napaMeTpoB;

JIOBEPUTEIbHBIA UHTEPBAI ISl MATEMaTHYECKOT0 0KHMJIaHUs (CpeIHEero
3HAa4YEHUs) apaMeTpa, COOTBETCTBYIOLINI TOBEPUTEIBHON BEPOATHOCTH 7;
KO3((ULIMEHT, 3aBUCSIINNA OT TOBEPUTEIHHON BEPOSITHOCTH Y ;

JOMyCTUMasl OIIMOKa B ONpPE/eJIeHUH CPEeHEro 3HauUeHusl mapaMmeTpa o pe-
3yJbTaTaM HaOIIOIEHUS ATOTO MapaMeTpa;

OlLIEHKa KO3 (ULIMEeHTa TapHON KOPPEISLIUU MEXTY TapaMeTpaMu X U Z;
CpellHee KBaIpaTH4ecKoe OTKIOHEeHHE Koa(hpUllMeHTa KOppesuu;
napameTp npeodpazoBanus duiepa, UCIOIb3YEMBbIH U1 IPOBEPKU CTa-
TUCTHYECKOM 3HAUMMOCTH KO3(PPHUIIMEHTA TAPHOW KOPPEISIIHH;
JIOBEPUTENBHBIA MHTEPBAJ JJIsl BEIMYUHBI [, COOTBETCTBYIOLINI JI0BE-
PUTEIBHON BEPOSITHOCTH ;

CpellHEe KBalpaTUYECKOE OTKJIOHEHHUE BEIUYMHbI [

BEPOSITHOCTh IONA/IaHUs MapaMeTpa B i—i MHTEPBaJl, MOJCYUTAHHAS 110 TEO-
PETUUECKOMY 3aKOHY paclpeesIeHus;

KOJINYECTBO HAOIIOACHNUN TapaMeTpa, MPUXOSAIINXCS Ha i—i HHTEpBal;
4acToTa (CTaTUCTUYECKAsl BEPOSITHOCTD), COOTBETCTBYIOLIAs i—MY MHTEPBAIY;

KOJIMYECTBO MHTEPBAIOB, HA KOTOPOE pa3OMBaicCs aUarma3oH HaOI0gaeMbIX
3HAYEHUN mapamMeTpa;

YHCII0 HE3aBHCHMBIX VCIOBHI (CBsi3eil), HANOKCHHBIX HA YACTOTHI p; (BO
MHOTHUX ClIy4asix § =3);

KOJIMYECTBEHHASI MEPa PACXOXKICHUS MEXIY TEOPETUIECKON U CTaTH-
CTHUYECKOM (PKCIIEPUMEHTAIBHON ) PYHKIMSAMHU pacipeeieHusl uccie-
JlyeMOro rmapameTpa;

MOJIOBHHA MOJISI AOMYyCKa apaMeTpa X, BHIPAKEHHAsl €0 OTHOCUTEIbHBIM OT-
KJIOHEHUEM;

HUOKHSISL U BEPXHSISI JOBEPUTEIbHBIE TPAHUIIBI I KO3 UIIMEeHTa KOppes-
107078

2.3. TunoBble IPUMEPHI U UX PEIICHUE

Ipumep 2.1. [Tycts B macmopte Ha pe3uctop ykazaHo R=1 kOM=*10% . Tpebyercs
JUId TlapaMeTpa R Ha OCHOBE aHalIM3a MOJYyYUTh BEPOSITHOCTHOE OMMCAHUE, KOTOPBIM MOXK-
HO OBLJIO OBbI MOJIB30BATHCS B MHKEHEPHBIX pacueTax.

Pemenue. Tak Kak JIOMyCK Ha IapaMeTp OTHOCUTENIBHO BEJUK, TO ONPABIaHO UCIOIb-
30BaHHE TMIIOTE3Bbl O HOPMAIBHOM pacnpeneneHuu napamerpa [1]. Jomyck sBisieTcst cum-
METPUYHBIM, IOATOMY MO>KHO 3aIiCaTh

M(R)=Ryon = 1 xoM.
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C Y4CTOM «IIpaBHJIa TpECX CUT'M»

AW(R)
5(R) S(R) (puc.2.1) S(R)
o R}~
N3 puc.2.1 Bugno, uto, 6(R)=0,1xOm,
TorJa
0,1
6(R)~ — =~ 0,033 kOm =33 Om .
= 3
0,9 1 1,1 R, xOm IIpumep 2.2. [IpousBeaeHo u3MepeHue
napametpa hy;5 10  Tpan3ucTropoB THma
Puc. 2.1. BeposiTHOCTHOE OMKCaHNE KT602A. Pe3ynbrarsl mpuBeeHbI B Ta01.2.2.
COIIPOTHBIICHHSI PE3UCTOPA
Tabmnuma 2.2
Howep 12 3| 4| 5| 6| 7] 8] 9|10
IK3EMILIApa
hy 15 39 32 57 38 44 34 63 46 50 47

TpeOyeTcsi HallTH TOUYEUHYIO OLEHKY MAaTeMaTUYECKOTO OXKHAAHUS BEIUYUHBI hyi5 U
MOCTPOUTH JOBEPUTENIbHBIM MHTEPBaAJ, COOTBETCTBYIOIIUNA JIOBEPUTEIIBHOW BEPOSITHOCTH

v=0,95.

Pemenue. [lonb3ysics popmynoii (2.20), umeem

M*(h ):39+32+...+47:45.
213 10
[Mpumensis popmyiy (2.21), BIYKCISEM HECMEIEHHYIO OILIEHKY O'* (h ):

215

~ 9,85.

o [(39-45) + (32-45) 1 ..+ (47 45)°
° (hm)_\/ 10-1)

[To Ttabnume 3HadyeHHWd Kodp UIIMECHTA ty amt y =095 Haxomum ly =1,96

(tabm. I1.1.8 mpui. 1 [1, ¢.35]).
JloBepuTenbHbIe TPAHULIBI HAXOAUM MO BbipaxeHuto (2.11).

"l

* 9,85
M,=M (h_)-t =45-196 - — ~38,9;
! 1) 7 An V10
%
o \h
M, :M*(h213)+t7, M:%H,%- 285 511

\n 10

Crie10BaTeNbHO, TOBEPUTENLHEIN HHTEpBa (MHTEpBAIbHAS OLIEHKA) IJI MaTeMaTHYe-
CKOTO OXKHJIaHUs HapaMeTpa /1, ,:

Iy, =(38,9; 51,1).
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IIpumep 2.3. TpeOyeTcst onpeaenanTh, KAKOe MaKCUMaJIbHOE YUCIIO HAOIIOIEHUN HAl0
UMETh, YTOOBI FAPAHTHPOBATH CPEHEE 3HAUCHUE KO PUIIMCHTA YCHICHUS TpaH3ucTopa 3

C MOTPENTHOCTHIO He Ootiee natu enuuuil. [1o Texanmueckum ycnoBusiM (TY) Ha TpaH3UCTOP
nanHoro tuna f3 =20...80.

Pemenne. 1. 3amaemcst 10BepUTENBbHON BEPOSTHOCTHIO, C KOTOPOU OYyIE€T rapaHTHPO-
BaThCs CpeliHee 3HaueHHe KodhuimeHTa ycuieHus Tpansucropa 3. Beioupaem v = 0,95;

Toraa ty =1,96=2 (cm. ta0um. I1.1.8 mpuu. 1).

2. 3aKOH pachpejieNeHus BeTnInHbl 3 He u3BecTeH. Tak Kak Mo yCIOBHIO HaJO OIpe-
J€TUTh MAKCHMAJIbHOE YUCIO0 HaOIIOACHHH, TO OyIeM MCXOIUTh M3 XyAIIero ciydas. Ilo-
ATOMY JIJIsl BEIMYKMHBEI [3 IPUMEM IMITOTE3Y O PABHOMEPHOM MOJIEIIH.

U3 ycnosus 3anaun cnenyer a=20, b=80. Onpenenum 3nauenve o(B). Hcnonssys
dbopmyny (2.10), momyuum

b—a 80-20
o(p)= =
243 243

3. Ilo ycmoBuro 3agauun € = 5. [Ipumenss popmymy (2.12), Haxoaum

~17,3.

. 2%.17,3%
>y

Ipumep 2.4. Ilyrem 06pabotku o ¢popmyiie (2.13) pe3ynbraToB U3MEpeHUi map mna-
pametpoB /i, u  mectunecsatn Tpanzuctopos Tuna KT3155 momydena TodedHas OeHKa

48 .

Kod(puirenTa nmapHoi Koppesiuu dTuX mapamerpoB 7*=0,56. TpeOyeTcs nath OTBET Ha
BOMPOC O CTaTUCTHUYECKOM 3HAUMMOCTH KO3(PHIIMEHTa KOppeIslUy NMPU 3HAYEHUU JIOBe-
putenbHOM BeposiTHOCcTH Y = 0,95.

Pemenne. 1.Ilo Tabmune 3nadenuii xospduumenra £, i y= 0,95 naxomgmm
t,= 1,96 (cm. tabum. I1.1.8). Tak xak ynciio HabMOAEHM nap napaMeTpoB n > 50 1 MOIyJIb
r* nanek OT eAMHULBI, TO ONpaBIaHa TUIIOTE3a O HOPMAJILHOM PacCHpEeeICHUU OLICHKH F™¥,
M03TOMY JIJIsl HOCTPOEHHMSI IOBEPUTEILHOIO MHTEPBAJIa BOCIIOJIb3Y€EMCsI BhIpaxkKeHHEM (2.14).

2. ITo dbopmyine (2.15) onpenensieM cpeliHee KBaApaTUUECKOE OTKIOHEHHE KO Puiu-
€HTa KOPPEJISILINU

Cp=—"F7——~r
r
/60
3. ITonb3ysce BeipaxeHueM (2.14), BBIUUCIISIEM HUKHIOK 'y U BEPXHIOIO g TPAHUIIBI
JIOBEPUTETHLHOT0 UHTEpBaJa s Ko GULIMEeHTa KOppensiuun

ro=r —ty6,=0,56-196-0,09=038:
H

ro=r +tyo,=056+1960,09=0,74 .
B

Tornma noBepUTENBHBIN UHTEPBAI
(r) _ :
1,7 =(0,38;0,74).

Tak kaKk MOJYyYCHHBIN WHTEPBAT HE COACPKHUT Touku 7'=0, TO C JOBEPHUTEIHLHOMN Be-
posaTHOCTRIO Y = 0,95 Hanuuue KOPPEISLMOHHON 3aBUCHUMOCTH MEXKIY HUCCIELYEMBIMU
napaMeTpaMy CYMTAETCs JOKA3aHHBIM U 3HadeHneM kodpduuuenrta koppemsuuu 7=0,56

MOJKHO ITI0JIb30BATbCA B MHIKCHCPHBIX PaCuCTax.
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Ipumep 2.5. Uccnenoanock 12 sx3zemmuisipoB Tpansuctopo tuna KT603 u Oblna
oTpesiesieHa ToueuHas olleHKa KodhdUIMeHTa TMHEHHON KOPPEISIUU MEXIy rapameTpaMu
I, ¥ BpeMeHeM 10 OTKa3a TPaH3UCTOpa f,. DTa OlleHKa MPUHsIA 3HAYCHUC r*=-0,66. Tpe-
OyeTcs BBISICHUTh, PABOMEPHO JIU B IAJIbHEHIIINX pacueTax Mojb30BaThCs STOM OIEHKOM.
Pemenne. 1. Tak xak 7<50, To HEOOXOMMO MONIB30BaThCs MpeobpazoBanuemM Du-
mepa (tabmn. 1.2 npun. 1). [lpumensis popmyiny (2.16), nomyuum

F=arth(r )=arth(—0,66)=—0,79 .
2. ITomcunTaeM cpeaHee KBaapaTHYeckoe OTKJIOHeHHe F , wcmonb3ys  (dopmyity
(2.18):
1 1
(e) = =
FoJn-3 J12-3
3. 3ajgaeMcsi 3HAYEHUEM JOBEPHUTENBbHOM BeposTHOCTH. Beidepem y=0,95. Ilo Tab-

~0,33-

JuIe 3HauyeHuM koddduimeHTa ty A v=0,95 nHaxoaum ty =196 (cm. Tabmn.1.8

npui. 1).
4. Ucnionk3yst BeipakeHue (2.17), moacyuTacM HIKHIOI JIOBEPUTEIBHYIO TPaHUILY
BEJIMYUHEI F :
F :F_tycF =-0,79-1,96-0,33=-1,44.
H

5. Jlng BepxHe# T0BEpUTENbHOM TrpaHulpl  F 5 TOTYHIMM
F =F+ty o =-0,79+1,96-0,33=-0,14.
B

6. OmnpeierisieM HUKHIOIO U BEPXHIOIO JIOBEPUTEIbHBIC TPaHUIbI s Koddduimenra
KOPpETSInH, UCTIONB3ysl oOpaTHoe mpeoOpasoBanue duiepa, T.e. popmyiny (2.19).
re= th(F;,)=th(-1,44)~—0,89;

r. =th(Fg)=th(~0,14)~~0,14.

7. IlpoBepsieM, monajaeTt Jii B MOCTPOCHHBIN TIOBEPUTEIbHBIN HHTEpBANI A1 KO3 hu-
IIMEHTa KOPPENAUK Touka co 3HaueHueM r=0. Jlerko BumeTh, 4T0 K03 HUIMEHT KOppe-
JSIAW B JITAHHOM Cllydae 3HAa4MM TIpU JoBepurenbHoi BepositHoctn Y =0,95. Crnenosa-

TEIbHO, €r0 TOYECYHOU OIICHKOM r*:—0,66 MOKHO TIOJIb30BaThCsl B JIAJIbHEHIINX WHXKE-
HEPHBIX pacyeTax.

Hpumep 2.6. C uenbro UCCIETOBAHUS 3aKOHA PACIPEACICHUS EMKOCTH KOJUJIEKTOPHO-
ro nepexoaa Cy tpausuctopa tuma KT812 Obl10 M3MepeHo 3HaYCHHE ATOTO Iapamerpa y

100 sk3emiuisipoB. Pe3ynbTarhl U3MEpEHUN NPEACTABICHBI B BUE CTAaTHCTUYECKOTO psiaa
(Tabmn.2.3).

Tabmuma 2.3

Howmep
VHTEpBajia ! 2 3 4 5
['panun1bl ) . . . .

uHTepBATa, I 70; 76 76; 82 82; 88 88; 94 94; 100

m; 5 20 42 27 6

pi* 0,05 0,20 0,42 0,27 0,06

Pi 0,038 0,212 0,405 0,274 0,064

HOJ'IyLIeHBI OLCHKH KOJMYCCTBCHHBIX XaPAKTCPHUCTHK BCINYHNHBI CK .
M*(C)=85,72 1®;  6*(Cx)=5,58 nd.
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HGO6XO,Z[I/IMO IMOCTPOUTHL THCTOIPpaMMy N BBIPOBHSATH CTAaTUCTUYCCKUU paa € IOMO-
b0 HOPMAJIBHOT'O 3aKOHaA.
Pemenne. Tak kak MpUHA WUHTCPBAJIOB OAWHAKOBA, TO B KAa4YC€CTBC BBICOT IIPAMO-

*
YIrOJIbHUKOB T'HCTOIPaMMbl MOXHO OTJIOXKHUTBL COOTBCTCTBYIOIIHC 3HAYCHUA Y9aCTOT P, .

[TocTpoenHnast rucTorpaMma rnokaszana Ha puc.2.2.

HopmanbHbIii 3aKOH 3aBHUCHUT OT JIBYX NapaMeTpoB: M W G (CM. BBIpaKEHUE
(2.1)). [Togbepem 111 TEOPETUUSCKOTO 3aKOHA PACIIPEACIICHHUS ITH IMapaMeTPhl TaK, YTOOBI
COXpaHUTh MEPBbIC JBA MOMEHTA CTATUCTUYCCKOTO PACTIPEIICICHUS: MATEMAaTUIECKOE OXKH-
nanue M (X) u cpeaHee KBaapaTHYECKOE OTKIOHEHHE G(X).

p;",% s 3TOro HEoOXoAMMO O0eCHCUYUTh
20 — YCIOBUS
* *
m=M (x); o=0c (x).
30 7 [TosToMy B HamieM ciydae MpUHHMA-
20 eM
m=85,72; o©=5,58.
107 Jlanee, TOIB3YsACh TEOPETUUECKUM
0 |— HOPMAJIbHBIM 3aKOHOM DACTPEICICHUS C

70 76 82 88 94 100 ¢, _npod uapamerpamu m=385,72; ¢=5,58, Haxo-
UM TEOPETUYECKUE 3HAYEHUS BEPOSATHO-
CTel momajaHusi UCCIEAYEeMOro napamerpa
Ck B untepBanbl. [lomesyemcs ¢opmynoit
(2.5), koTOpas MPUMEHUTENIHHO K JAaHHOM 3a7ja4e MPUHUMAET BU/T
ol ) of ]
c c

Paccuutannpie 10 3TOM (OpMyJe C HCIOIB30BAHUEM CTATHUCTUYECKON TaOJIMIIBI

(taGm. I1.1.1 npui. 1) 3HaueHHs TEOPETUUECKUX BEPOATHOCTEH p; CBEJCHBI B Ta01.2.3.

Puc.2.2. I'mcrorpamma pacnpeneneHus eM-
KOCTH KOJIJIEKTOPHOTO Iepexo/ia

ITo dhopmyne (2.23) ompenensieM 3HAYCHUE MEPBI PACXOKICHHUS:

2 S (mi-n p.)2
U=y =Y ~1—~053.
. np;
i=1 Pi
HaXOIII/IM YHCJIO CTEIeHEH CB060,Z[I>I JJIA (I)YHKI_II/II/I Xz. B JaHHOM CJIy4dac 4YHUCJIO HaAJIO-

*
JKEHHBIX CBsA3el §=3 , TaK KaK Ha 9aCTOThl p; HaKJIaAbIBACTCA Tp€60BaHI/IG

¥ p -1,

U, KpOME TOTO, TEOPETUUYECKOE pacCIpeesieHne MoA0UpaeTcs ¢ TeMH YCIOBUSIMHU, YTOOBI
COBIAJANIM TEOPETUYECKUE U CTATUCTHUUECKHE CPEJHHME 3HAYEHUS] U CPEJHHUE KBajJpaTuye-
ckue oTkJIoHeHus. [loaTomy

f=5-3=2.

Io cratuctuueckoii Tabmume (tabm. I1.1.3 npur. 1) as 3Havenwit =2 u y? = 0,53

HaxoJuM 3HadyeHue BeposiTHocTH P = 0,77 . Ota BeposiTHOCTH Benuka (> 0,1). [TosTomy

ruroTe3a, 4To I/ICCJ'ICIIyeMBII\/JI mapamMeTp pacipeacjicH 110 HOpMaJIbHOMY 3daKOHY, HC IIPOTHU-
BOPCYUT OIIBITHBIM JaHHBIM.
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Ipumep 2.7. C moMoIIpI0 BEPOSTHOCTHOM CETKH TPeOYyeTCs MPOBEPUTH THIOTE3Y O
HOPMAJIbHOM PacIpeieIeHuU EMKOCTH KOJIJIEKTOPHOIO IIEpexoAa TpaH3ucTopa. Pe3ynpraTel
HAOJIOZCHNUI 3TOTO MapaMeTpa B BHJE CTATUCTUYECKOTO Psijia MPUBEJCHBI B YCIOBUU MPH-
Mepa 2.6 (cm. Tabm. 2.3).

Pemenne. 13 Tabn. 2.3 BUAHO, YTO BEPXHUMH I'PAaHULIAMU UHTEPBAJIOB SABJIAIOTCS 3HA-
yeHus 76, 82, 88 u 94 n®. BepxHsisa rpanuiia nociaeaHero nurepnaia co 3Hayenuem 100 nd
BO BHUMAaHUE HE NPUHUMAETCA.

HakornieHHsle 3Ha4eHHsI 4acTOT, COOTBETCTBYIOIINE YKa3aHHBIM BEPXHHMM I'paHULIAM
MHTEPBAJIOB, MOTYT OBITh ONpEAEIIEHbI KaK

F(Cy =76)= p, =0,05;

F(Cy =82)=p; +p, =0,05+0,20 = 0,25;

F(C, =88)=p, +p,+p; =0,25+0,42=0,67;
F(Cy=94)=p, +p, +ps +p, =0,67+027 =094,

C nmomomipio maodnona (puc. I1.3.1 mpun.3) momyyaeM HIKaqy HAKOIJIEHHBIX YacTOT
BEPOSATHOCTHOM Oymaru HOPMaJIbHOTO pacHpenesieHus (BepTUKAIbHYIO OCh), LIKATy T'OpH-
30HTAJIBHOM OCH NPUHUMAEM JIMHEHHOM.

0,99 Ha mocTpoeHHyt0 TakuMm crocoOoMm Be-
0.95 POSITHOCTHYIO CETKY HOpPMajlbHOTO pac-
T 00 jj 4 npeaenenus [1, ¢.317] HaHOCUM TOYKH C
55 / KOOPIUHATAMH (76; 0,05); (82; 0,25);
5 gj (88;0,67);  (94;0,94).
- 0’6 £3 BeposiTHOCTHas ceTka ¢ HaHECEH-
E 0:5 / HBIMM Ha HEe TOYKaMH TIIOKa3aHa Ha
T 04 puc.2.3.
E 03 MOXHO 3aMETHTh, YTO TOYKH J[OC-
% 0,2 P2 TATOYHO XOPOILO JIOXKATCS Ha MpPIMYIO,
T 0,1 T.€. DKCIIEpUMEHTaNbHas (PYHKIUS pac-
0.05 ;,/1 MpeNENeHns, NOCTPOCHHAS Ha BEPOATHO-
0.01 CTHOU CETKE, MPHUOIMKACTCS K TPSIMOM

70 75 80 &5 90 95 100 CK,HCD JINHUU. HO3TOMy TUIoTe3a O HOpMallb-

Puc.2.3. 9MHI/IpI/I‘-IeCKa$I (byHKI-H/IH pacrpe- HOM paclpecaCcICHUHU pacCMaTpuBacMoOIro

JIEJIEHNUs, TIOCTPOEHHAs Ha BEPO- napamerpa (emxoct Cy) IPUHAMACTCS.
ATHOCTHOW CETKE HOPMAJIBHOTO 3ameTnM, 4TO HOMEpa TOUCK Ha Be-
3aKOHA POSITHOCTHOM CETKE COOTBETCTBYIOT HO-

MepaMm MHTEpBaJoB B Ta0m. 2.3.

IIpumep 2.8. B snexrpuueckoit cxeme POV npennonaraercss ucnosib3oBaTh pe3u-
ctop ¢ comnpotupiienneM R=300 Om + 10%. TpebOyercsi onpenenuts cpeHee KBajpaTuie-
CKOE OTKJIOHEHHE BEIMYUHBI R ¥ BenuduHbl AR/R ( OTHOCHTENBHOW MPOM3BOICTBEHHOM
NOTPEIIHOCTH) B MPEANOJII0KEHUH, YTO JUIsl R onpaBaaHa runore3a 0 HOPMAJIbHOM 3aKOHE
pacrpeneneHusl.

Pemienne. Tak kak 10omyck Ha mapameTp R CHMMETPUYHBIN, TO €ro CpeHEE 3HAUCHUE
(MaTeMaTHYECKOe 0’KMJJaHHE) COBIAJACT ¢ HOMUHAIbHBIM. ClleZIOBaTENbHO,

M(R)=R 105, = 300 Owm.
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Hcnons3ys popmyny (2.6), u paccmaTpuBas B KauecTBE X HapaMmeTp R, ompenenum
IPUMEPHOE 3HAYEHHUE €0 CPEAHETO KBAIPaTUUECKOro OTKIOHEHHs. HeTpynHo HailTh

6(R)=0,1- RHOM =0,1-300=30 Om.
CrnenoBaTenbHO,
8B _39_ 10 0m.
3 3

Tereph B Ka4eCTBE X PaCCMOTPUM Belnununy AR/R .

6(R)~
3amerum, uTo npu mepexoze oT R kK AR/R Buj 3aKkoHa pacrpe/elieHusi COXPaHsIeTCs,
MEHSIOTCS JIUIIb €T0 MapaMeTpel. MOXKHO yOEIUTHCS, YTO B TaHHOM ciaydae M (?) =0.
. AR
Haiinem 3Hadenue G(?) , HCTIONB3ys hopmyay (2.6):

5(A7R)
AR R ITo ycnosuro npumepa 10

= — -~ ~13130
O'(R)~ 3 5(%):10% 3 3,3%.

B manHOM ciydae G(?) HoJTydeHa B rmporeHTax. Ee MOXHO HAlTH U B OTHOCHTEITb-

HBIX AUHHIIAX
[To ycnoButo npumepa 01

o(—) = AR =—"~0,033.
(R) 5(?)=031 3

Ipumep 2.9. OnpenenuM, Kakol MPOLEHT PE3UCTOPOB € pa3dpPOCOM COMPOTHUBIICHHUS
He Oonee uem Ha +5% COAEPKUTCSA B MAPTUU 3JIEMEHTOB CO 3HAYECHHEM COMPOTHBICHHUS
100 OMm+10%.

Pemenne. 1. Tak Kak B UCXOHON MApTHH PE3UCTOPOB JOIMYCK HA COMPOTHBIICHHUE OT-
HocuresnbHo Benmuk, O(AR/R)=10% , To onpaBaaHa runoresa 0 HOPMAIbHON MOJENH 3a-

KoHa pacnpenesienust AR/R (puc. 2.4).
A w(AR/R) HckoMplii MPOLEHT PE3UCTOPOB OIpe-

AR
P(-5<AR/R<+5) —?  nensercst BEPOATHOCTBIO P(—SS?S +5).

OHa YHMCJIEHHO paBHa 3alTPUXOBAH-
HOM mTomaay Ha puc. 2.4.

JIns HaXO0KJIEHUS MHTEPECYIOLIEH HAC
BEPOSATHOCTA BOCHOJB3yeMCsT  (POpPMYJIIOi
(2.5). Hanomaum ee Bup

10 -5 0 +5  +10 AR/R, % .
Puc. 2.4. Mumnoctpanust K P(a<x<b) :(D(—j _cp( ) _

c c
npumepy 2.9
[IpyMeHUTENBHO K paccMaTpUBaEMO-

My IIpUMEPY UMEEM

x—)%; a=-5%; b=+5%.
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2. OmpenenuM 3HAYCHUSI M U G, XapaKTEPU3YIOUIUE HCXOTHYIO MAPTHIO PE3UCTO-
pOB.

AR .
m=M (?) =0, TaK KaK JOIyCK CHMMETPHYHBII.

AR
VuuteiBasi, 4T0 ¢ = 0(—), M0 MPABUITY TPEX CUTM» HaiijeM 3HaYeHUE o (—):
R R

5(&) il
Y O YCJIOBHIO TIpUMEPA|

~ = AR :—z330
o) 5= ) =10% 3 "R

3. Ucnonp3ys 3Hauenue Gynkmun O(x) (cm. tadm. I1.1.1 npui. 1), Haiigem BeposT-
Hocte P(—=5%<AR/R<+5%).

P(-5%<AR/R<+5%)=® 570 [ =220 =0,9392 — 0,0668 ~ 0,87.
3,33 3,33

Takum 06pa3oM, B HCXOAHOM mapTuu nmpumMepHo 87% pe3ucTopoB OyayT UMETh pas-
opoc conportusieHus He 6onee ueM Ha 5% oT HOMHHANBEHOTO 3HAUeHUS Ryoy = 100 Om.
MO>HO paccuuTaTh, YTO B UCXOIHON MApTUH pe3ucTopoB ¢ gomyckom +10% comep-

JKUTCSI HEMAJIOE€ YHCIO 3JEMEHTOB C Pa3bpocoM COMpOTHBICHHSA He Oomee yem +2%,
+1% (Tabm. 2.4).

Tabnuua 2.4
MaxkcumanbsHbIi pa3zdopoc [IprMepHBII IPOLICHT 3JIEMEHTOB
CONPOTHUBJICHMSI PE3UCTOPOB, % B UCXOJAHOW MAPTUH
+5 87
+2 45
+1 24,5

Mpumep 2.10. Tpanzuctop tuna KT203b no TeXHUYECKUM YCIOBHUSIM UMEET KOA(]-
¢uument yonnenns toxa Gasst /4, =30—100. qna paborsl B cocraBe PDY npuroamst
TG SK3EMIUTAPHI co 3HauenneM /,; = 50 . Onpesenuts, kakoe npuMepHO THCIO K-

3EMIUISIPOB TPUTOJHO JUISI YKa3aHHBIX II€JIeW W3 TapTUU TpaH3UCTOpoB oObemom 1000
HITYK.

Pemenne. 1. MckoMoe 4MCIO 3K3EMIUISIPOB MOXKHO ONPEAEIUTh, 3Has BEPOSITHOCTh
BUJIA

P(SOSh21 <100).
2. [Ipumem rumoTe3y 0 HOPMAJIBHOM paCIpeleICHUH MapaMeTpa / I BepositTHOCTB
P(50<h L 100) uucieHHO paBHa IJIOMIA/IH, 3aIITPUXOBAHHOK Ha puc.2.5.
NHuTepecytoinyto BEposITHOCTH onpeaeauM mo dopmye (2.5):

P(anSb):dD(b_ij—db(a;m)

Nmeem
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x—>h21 ;a=50; b=100; m:M(h21); G=G(h21).

A w(h S:P(5ogh21 <100) 3. 3Has auana3oH 3HAYEHHI hz1 , JIETKO

21)
HalTH cpeHee 3HaueHue M (h21 ):

30+100
8(h21)/ 8(1,,) M(hzl):+T:65.
\V %/\ L 3nauenue G(h 21) OTIPENICTNM 10 «TIpa-
| — BUJTY TPEX CUTM» (CM. puc. 2.5).

30 50 65 100 ;

Sth_ )

21 100 —

oth e 10065
21 3

4. Ucnonw3ys 3HaueHne GyHkmm D(x)
(cm. tabm. I1.1.1 mpuin. 1), Haxoaum

100 — _ _
P(50<h <100)=@ 100765 p[30=65) 43076 _
! 11,67 11,67 11,67

Puc. 2.5 Vutoctpanust K ~11,67.

npumepy 2.10

=1-®(-1,29)=1-0,0985~0,9.

Takum oOpazom, u3 naptuu odobemom 1000 TpansuctopoB npumepao 90%, t.e. 900
AK3EMILISIPOB, OYAYyT MPUTOAHBI IS TIOCTAHOBKHU B POY.

2.4. 3agauu U1 CaMOCTOSITENIBHOTO PELIEHUs

2.1. JInst pabOThI B COCTaBE U3MEPUTENHLHOTO YCTPOHCTBA HEOOXOIUMBI KOHACHCATOPHI
co 3HaueHneM eMkocTH C =94...97 n® . Tpebyetcs onpenenuTh, ¢ KAKUM 3HAYCHUEM M-
xoctH (91D +10% wnmu 100 n® +10% ) nydiie 3aKkynath KOHAESHCATOPBI, YTOOBI IyTEM
0TOOpa MOTYYHUTh OOJIBIIHIA TPOIIEHT YJIEMEHTOB, OTBEUYAIOIINX 33JAHHOMY TPEOOBAHHIO.

2.2. 3akymieHa mapTusi pe3uctopoB o0beMoM 71 =10 ThIC. IIT. 3HAUEHHUE CONPOTUBIIC-
Hust R =100 0m £10% . TpeOyeTcs BBISICHUTH, KAKOE MPUMEPHOE KOJUYECTBO DK3EMILIS-
POB B 3TO¥ mapTuu OyJeT UMETh pa30opoc comportusienus He 6onee uem Ha + 0,5% ot Ho-

MUHAQJIBHOTO 3HAYEHUSI.
2.3. Jlns ycnoBuii 3a1auu 2.2 ONpeAenTh, KaKoe MPUMEPHO KOJIMYECTBO IK3EMILIIPOB
B IAPTUH PE3UCTOPOB OyAeT MMETh 3HAYCHHE COMPOTUBIEHU B quamna3one 98...103 Om.
2.4. Jlnst ycToWuuBOM pabOTHI AJIeKTpUdecKkoi cxembl POY Tpebyercs, 4ToObl s
TpaH3ucTopa Kodhduiuent ycunenuss B coctasisa 50...100 equaui. C y4eTom 31EKTpHU-
YECKUX XapaKTEPUCTHUK MOTYT OBITh HCIIOJIb30BaHbl TPU THUIMA TPAH3UCTOPOB (Tadi. 2.5).
OnpenenuTs, KAKOMY U3 HUX OTJATh NIPEANIOYTEHHE.
Tabnuma 2.5

Tun Tpan3ucrtopa A B C
3uauenue  mo TY 40-150 60 —200 20-80

2.5. Hwmerorcs nBe paBHBbIC BBHIOOPKH PE3MCTOPOB CO 3HAYCHHEM COMPOTHBIICHUS
1000M £10% u 910M £10% . U3 nepBoit BeIOOpKH ObLT ClieliaH OTOOP PE3UCTOPOB C
OTHOCHUTEJIbHBIM OTKJIIOHCHHEM COMPOTHUBIICHUS He Oojee yem Ha t 2,5% . DTu 3neMeHThI
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UCMOJIb30BaHbl A1 coopku POY. Jlanee, 11 U3MEpUTENBHOrO YCTpOMCTBA HMOTpeOoBa-
JMCh PE3UCTOPBI CO 3HAUYEHHWEM COMpOTUBICHHsS B auamnazoHe 93..98 Om. Heobxonumo
BBISICHUTB, U3 KaKOW BBEIOOPKH IIesiecooOpa3Hee AenaTh 0TOOp: U3 MepBOil (C y4eToM, YTO U3
Hee yKe jenancs oT00p pe3uCTOPOB C MOBBIIIEHHON TOUYHOCTBIO CONMPOTUBIICHUS) WM U3
BTOPOM.

2.6. Jlnsa tpansucropa tuna KT3128A mapamertp h,15 cormacuo tpeGoBanuit TV ie-
xuT B auanazone 10 — 150. Tpebyetcst onpenenuTs, Kakoe MUHUMAJIbHOE KOJIMYECTBO K-
3EMIUIIPOB 3TOTO THUIA TPAH3UCTOpPA HAJIO B35ATh, YTOOBI MO pe3yibTaTaM H3MEpPEHUs U
JadbHEHIIeH CTaTUCTUHYECKONH 00paboTKU 3TOr0 IapameTpa rapaHTUPOBaTh Cpe/lHEee 3Haue-
Hue h, 5 ¢ ommobKo, He MpeBhIaoIIeH: a) +5 enqunuil; 6) =10%.

2.7. J1ns BBINOJHEHUS] MHKEHEPHOTO aHajlu3a TOYHOCTU BBIXOJHOIO MapamMeTpa KOH-
cTpykuuu POY HeoOxoaumo 3HaTh npeneibHble OTKIOHEHUs mapamerpa Ugsy,. TpaH3H-
cropa Tuna KT940A. BeinoiaHeHbl U3MEPEHUS 3TOTO MMapaMeTpa y TPUALIATH 3K3EMILUISPOB,
MOJICYUTaHbl BEIOOPOYHBIE OLIEHKH €r0 CPEIHEro 3HaYeHUs M CPEJIHEro KBaJIpaTHUeCKOIro
otkaoHeHus. [lonydeHo M(Uysuac)=0,95B; 6(Uknuac)=0,043B. Tlpu 3TOM MakcumanbHOE U
MUHUMAaJIbHOE 3HAYEHMs MapaMeTpa, KOTOPbIE UMEIM MECTO MPU U3MEPEHUSX COCTAaBIISUIN
cootBerctBeHHO 0,87 m 1,06B. Iorpemnocts m3mepenwmii nmpubdopa — (£5%). Tpebyercs
ONPENEUTh MAaKCUMaJIbHOE U MUHUMaJIbHOE 3HaueHus napamerpa Ugsy,. , KOTOPbIE MOTYT
OBbITh Ha IPAKTUKE JUI1 PACCMaTPUBAEMOTI'0 THIIa TPAH3UCTOPA.

2.8. Jlna tpansuctopa tuna KT872 Ha OCHOBaHMM 3KCIEPUMEHTAJIbHBIX HUCCIIEI0BA-
HUI1 BBIOOPKU 00beMOM 46 SK3eMIUISIPOB JaHa TOYEeUHas OLEHKa KO3()PHUIMEHTY Koppes-
Mn Mexy napamerpamu h,,, U Uypones- E€ 3nauenne pasno (—0,67). Tpebyercs

BBISICHUTh, IPABOMEPHO JIM TOJB30BATHCS 3TOM OIEHKON B JANbHEMIIUX WHKEHEPHBIX
pacuerax.

2.9. Jlns Be16opkH 35eMeHToB 00BbeMoM 2000 sx3emIuisipoB Ha DBM monenupoBamuch
JIBa TIapameTpa, KOTOpble TEOPETUUYECKH SIBIIAIOTCS HE3aBUCUMBIMU. TOodedHasi OLEHKa KO-
s ULIEHTa KOPPEISIITUN MEXIY dTUMH MapaMeTpaMH , TTOJICYUTaHHAs ¢ UCTIOJIb30BaHUEM

Pe3yJIbTaTOB MOJCTUPOBAHHUS, OKa3aaach paBHOU o= —0,09. BoisicHUTD, YeM 00BSICHSIECTCS
ATO 3HAYEHHUE: a) OrPAHUYECHHBIM O0BEMOM BBIOOPKH; 0) HEYAAUHOCTHIO AIrOpUTMa MOJIE-
JUPOBAHMSI, B CBS3M C YeM HaIW4HMe cIa00il OTPUIIATENIEHOW KOPPESIHH OOBEKTUBHO
UMEET MECTO.

2.10. Ucnonw3ysi cTaTUCTUYECKHUM psij mapamerpa ¢ (Bpemsi 6€30TKa3HON paboThI
P3C), noctpouts rucrorpammy pacnpezenenus ¢ . C nomoipto kputepus [lupcona u ¢ uc-
MOJTb30BAaHMEM BEPOSITHOCTHON CETKH OMPEACTUTh 3aKOH pactpe/esieHus, KOTOPBIN He Tpo-
TUBOPEUUT pe3yJibTaTaM HaOItoIeHu apamerpa ¢ (tad:i. 2.6).

Tabmumna 2.6
Homep wuH- 1 ) 3 A 5 )
TepBaJ'Ia
Eapagﬁgfa 0... 500... 1000. .. 1500... | 2000... | 2500...
, f p 500 1000 1500 2000 2500 3000
m; 108 48 24 11 5 A
pi 0,54 0,24 012 | 0055 | 0025 | 002

*
ToueuyHble OLIEHKH KOJHMYECTBEHHBIX XapaKTEPUCTHK mapamerpa t: M (¢)=341u,

o (1) =327u.
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