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Vpasrenne Jlannaca 4acto BCTpedaeTCA B MNPHIOKEHHAX. DTOMY
YPaBHEHMIO YAOBNETBOPSAET CTALMOHAPHOE pacrlipeficsieHHe TeMIeparypht B
tene. JlelicTBuTenpHo, ecan QYHKUMA U = u(X, y, Z, f) HE 3aBUCUT OT BpeMe-

Ou
HH 7, TO —a—{ =0. Vpasuenue (27.51) npunumaet sua (27.80).

- VYpasxeumio Jlannaca yAOBNETBOPSET MOTEHUMAN CTALMOHAPHOTO
IIMEKTPUYECKOro MO B 06NACTH, IJE OTCYTCTBYIOT 3apsibl, ¥ MOTEHIMAl
NOJIs TArOTEHHs B O0JIaCTH, T OTCYTCTBYIOT MACChI.

K ypasnenmio Jlannaca npuBopmsaT u apyrue 3azauu. OnHAaxko npu
U3YYEHUH STOTO YpaBHEHMA NpeAcTaBneHHe QYHKUHM U = U(X, Y, Z) Kak
TEMIEpaTypst HarmagHO n yao6uo. B a3toil unrepnperaumy QyHkumu u
Haubonee oOWMM rpaHUYHBLIM YCHIOBUEM 1A ypaBheuus (27.51) apasercs
yenosue (27.55).

OyHKUKs, YAOBNETBOpSAIONIaf YypasHenwio Jlammaca, Ha3biBaeTCs
eapmonudeckoi. Ypasrenue Jlannaca uMeer OGeckoHeuHOE MHOXECTBO pe-
wieHni. Kakoe-T0 KOHKpeTHOE pelieHue OnpenesseTcs 3aJaHHeM HEKOTO-
PhIX JOIIOIHUTENLHBIX YCI0BUH.

JIing ypasrenua Jlanjaca craBUTCH CIERyrOmas Kpaepas 3ana-
qa. Halttu dysxkumo u = u(x, y, 7), rapMOHHYECKYIO BHYTpH 00f1acTH, or-
PaHUYEeHHON 3aMKHYTOH MOBEPXHOCTHIO [, M YIOBIETBOPAIOUIYIO IPaHHu-
HOMY YCHOBHIO

H-a—u— =u3 -,

onj.

rie H v # — Qyukuuu, 3ajannsie Ha rpanuue I'. B cnydae 3anaum o cTa-
LMOHAPHOM pachipeneneHun remmeparypsl H = ~—h— , il — Temneparypa

OKpYXalotell Cpefibl Ha rpanule rena, k — Ko3QpOULUEHT TeIIONPOBOIHO-
CTH.
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BaykHbiil YacTHBIM CTydail KpaeBo# 3ajaun monydaerca npu H =0,
COOTBETCTBYIOIIMH CIIyHalo /1 = oo, T.€. 33/IaHIIO TEMIIEpPATypPsI TeJia Ha rpa-

Hune I ujr =i . Dra KpaeBas 3a/iada Ha3bIBaeTCA 3adaveu Jupuxne.

3apaua Jlupuxiie B MPOCTPAHCTBE CTABUTCH TaK.

Haitta ysKIMIO ¥ = U(X, ¥, Z), YAOBIETBOPIOWIYIO ypaBHeH IO Jla-
I1aca BHYTpH OOJAacTH, OTpaHMYEHHON 3aMKHYTOH mosepxmoctsio I', u
IPUHAMAIOIIYIO Ha rpanuie I” 3a1aHHble 3HAUCHUA:

ul =i . (27.81)

r

B Teopur ypaBHEHH# ¢ YaCTHBIMH NPOM3BOAHBIMH JOKa3hIBAETCH,
YTO NPH HEKOTOPHIX NMpETONOKEHHIX oTHocuTensHo I' u i 3anaua [lu-
puxJie HMEET eMHCTBEHHOE PELICHYe.

Ecnu GyHKUMA i 3aBMCHT TONBKO OT ABYX NEPEMEHHBIX (ZeKapTo-
BBIX JUTH MOJIAPHBIX KOOPIMHAT TOUKH), TO ypaBHeHue Jlariaca HMeeT co-
OTBETCTBEHHO BHI

u  'u 19{ du 1 %u
-———-+—-?=O Wi —— r— +*—§‘—‘—=0
ox® 9y ror or) r*ode

3anaua J{upuxiie Ha THIOCKOCTH COCTOUT B CIIEIYIOLIEM.
Haittn GyHKIGNO U = (X, ¥), YAOBIETBOPSIOUIYyto ypaBHeHmo Jlan-
naca BHyTpH 067acTy, OrpaHHdeHHON 3aMKHYTOH KpuBO# I, H npHHUMAO-

wryio Ha rpanuue I 3anaHuble 3Hauenns 4 = (X, y): uir =u.

Dra 3amaga TaKKe HMeeT enuHcTBeHHOE pemenye. K geit npusondar
(du3uyecKue 3a4a4u ABYX THIIOB, KOTOpbie NPOWLTIOCTPHPYEM Ha npuMepax
CTAUMOHAPHOTO pacnpesiesiCH s TeIvia B TeJie.

Tepsblit THN 331a4¥ BO3HHKAET NPH PACCMOTPEHMH CTALHOHAPHOTO
pacTpenieNicHus Teria B TOHKOH OJHODOAHOHN NNAacTHHKE, MapaienbHOH
wtockoctr OXy, HIKHAS ¥ BEPXHAA OBEPXHOCTH KOTOPOH TEIUTOM30IMPO-
adel. [LIaCTHHKA MPEANONaraeTcst HaCTONbKO TOHKOM, YTO MOXHO NpeHel-
peub U3MEHEHHEM TEMIIepaTyphl IO TONIIMHE (TeMIepaTypa B ITOM Cllyyae
Gyaet Qynkuueil Tonsko X u y). Kpaii nnacturku I' monaepxusaercs npu
onpeieieHHOM Temitepartype U .

BTopoit THN 3aKa4M OTHOCHMTCA K CTAlHOHAPHOMY DaclpeieNeHHIO
TeMIEpaTyphl B GECKOHEUHOM OJIHOPOIHOM LMIMHAIpE, Y KOTOporo ofpa-
syioume napaniensasl ocu Oz, Hanpasismomas I' nesxut B wiockoetn Oxy.
TemmepaTypa U OCTaeTCs NOCTOSHHOM Ha MOOOH npsaMo#, npoxomsuiel
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s My,

W(AB) = =W(A/B)W(B)=W(BYW(A/B).

m, n

[puBenem rpuMepbl BRIYUCICHHA OTHOCHTENBHOM YacTOTH! HEKOTO-
pBIX COGBITHI.

Mpumep 1.
B pesynsrare 25 BRICTPENIOB 110 MELICHU noay4ero 20 nonagaxuii. Kakosa
OTHOCHTE/IbHAas JaCTOTAa Honaianuii?

20
Tax kak m = 20, n = 25, 10 W(A) = —=0,8.
25
Mpuwmep 2. ‘
Tpy MyOroKpaTHLIX OPOCAHUSX MOHETH! MOACYMTHIBANOCH YMCHO IOSBIE-
uus rep6a, HAXOMMTACh OTHOCHTENBHAS YAcTOTa 3Toro cobsitus oM. [2]):

n m wu=2
13
4040 2048 00,5069
12000 6019 (,5016
24000 12012 0,5005

TIpuBecHHBIE TAHHBIE CBUICTELCTBYIOT O TOM, YTO OTHOCHTENBHAS YacTo-
Ta nosBNeHUs repba OpU A0CTATOuHO GONBLIMX A MAJO OTIMYACTCH OT €ro Be-
postaocty P(A) = 0,5 (em. n. 28.2, ipumep 1),

HaOmoneHus mo3BoJIMAW YCTAHOBHTE, YTO OTHOCHMTENIbHAs HacToTa
coOpITHs 00MamaeT CBOMCTBOM CTATHCTHYECKOH YCTOHYMBOCTH: B pasiny-
HBIX CepPHSX MHOTOYHCICHHBIX UCTIBITAHUHN (B KaXIOM M3 KOTOPBIX MOXET
MOSIBHTHCS HWIM HE NOSBUTHCA 3TO COOBITHE) OHA NPHHUMAET 3HAYEHMA,
JIOCTATOYHO GNM3KHE K HEKOTOpOl nocTogHHOH. DTy MOCTOSHHYIO, ABJISIO-
uryiocst OOBEKTHBHOH 4YHCNOBOM XapaxkTePUCTHKON SBIEHMA, HA3bIBAIOT
BEPOSTHOCTHIO JAHHOTO COORITHSA.

BeposTHOCTHIO COOBITHS HA3bIBACTCA YUCHO, OKONO KOTOPOTo Ipyi-
MUPYIOTCA 3HAYEHMST OTHOCUTENLHOM 4acTOThI JAHHOTO COGBITHA B pasiny-
HBIX cepusx GospIIOro YHca UCTIBITaHUMM, D710 oMpejeiieH1e BEPOATHOCTH
HA3LIBAETCA cmamucmuyeckum. B ciydae CTATUCTHYECKOrO OTPEACTICHHA
BEPOATHOCTH OONIafaeT CAEXYIOUMMH CBOWCTBAMHM: 1) BEPOATHOCTL JOCTO-
BEPHOTO COOBITHA paBHA EAWHHIIE; 2) BEPOATHOCTEL HEBO3MOXHOIO COOBITHS
paBHa HYJIXO; 3) BEPOATHOCTH CYyMMBbI JBYX HECOBMECTHBIX COOBITHH paBHa
cyMMe HX BeposTHocTel. Kak Obllo 1moka3aHo Bblile, 4acToTa COOBITHSA
obrafaeT ykazaHHbIMU CBOMCTBaMU.
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28.6. AkcMomaTuuyeckoe onpegeneHue BeposiTHOCTH

Teopuio BepoaTHOCTEH, Kak H JMOOGYIO JAPYTYI0 MaTeMaTHUYECKYIO
HAYKY, MOXHO CTPOMTH GKCHOMATHYGCKHM METOJOM. AKCHOMBI TEOpHH
BEpPOSTHOCTEM BBOAATCA Tak, urobb BepoATHOCTL coObiTus obnajnana oc-
HOBHBIMH CBONCTBAMH YaCTOTHI.

Kak yxe moxuo 6puto 3aMeTHTh (cM. 11. 28.3), onepauuu Hax cobbi-
TUSIMH TOXKAECTBEHHB ONEpalMiM Hal MHOXKECTBaAMH. AHANOrus MEKAY
CcOOBITHAMH ¥ MHOXKECTBAMM OOBACHAETCSA TEM, YTO Kaxaoe codbiTHe CBA-
3aHO C ONPENENEHHLM MHOKECTBOM HCXOI0B OMNBITA; OHO MPOUCXOAUT MpU
TNOSBJIEHUH OJHOFO M3 WCXOMOB, NPHHALNIEKALIMX 3TOMY MHOXECTBY, W He
APOMCXOAMT TPH TOSBIEHUM OJHOTO M3 HCXOIOB, HE NPHHBANIEKALIMX
3ToMy MHOXKecTBY. Tak, npH OpocaHuy UrpaibHON KOCTH COOBITHE «BbINA-
JI0 YETHOE YUCHO O0YKOB» CBA3AHO ¢ MHOXECTBOM HCX0HOB Ay, A4, Ag B
npuMepe, [MOSCHMIOIEM IIOHATHE TIeOMETPHYECKOH BEPOATHOCTH (CM.
1. 28.2), uCX0JI0M KaXZIOTO OTbITa ABISETCA NOMAjaHHe B OINpPEIENeHHYIO
TOUKY, 8 Kaxnoe cobbiTHe NpeICTaBNseT MONaJaHWe Ha ONpelesieHHOe
MHOXKECTBO To4eK (obsacts g).

IHpocmpancmeom snemenmapubix cobeimutl Ha3hbIBAIOT TPOH3BOIIH-
Hoe mHOkecTBO {2, a €ro 3MeMEHTBl O — NeMeHmaPHbIMU COBLIMUAMI.
OTH NOHATUA ABJSIOTCS MEPBOHAYANBHBIMU. B peanbHbIX ONBLITAX 3neMeH-
TapHBIM COOBITHAM COOTBETCTBYIOT B3aUMHO HCKIIOUAIOLIME HTOTY OTIBITA.

CobbitHaMu 6yaeM Ha3bIBaTh MOAMHOXKeCTBa MHOXecTBa {2 U 060-
3HauaTh naTnackumu Oykeamu A, B, C u 1.1 He uckmovaroTcs ciydan,
KOTI@ TAKOE MOAMHOXECTBO CONEPKHUT JUIIb OJUH 3JIEMEHT, COBMAJAET CO
BceM MHOXkecTBoM 2 unu saBAgerca nycTeiM. [lycToe MHOXeCTBO & Hasbi-
BAIOT HEBO3MOMKHEIM COORITHEM, a MHOXKECTBO £ — KOCTOBEPHBIM COOLITH-
em. CnydaltneiM coObITHEM Ha30BeM Ji060e cobcTBeHHOE (T.€. OTIHYHOE OT

& u Q) nopmuoxectso Muoxectsa (2. Cobbitie A =€) — A nasbiBaercs

npomugononoxcroim cobertiio 4; cobeitwe A o3nauaer, uto A He npo-
wsonuto. Cobuitus 4 u B uazeiBatotcst wecosmecmuvimu, eciw AB = .

AKCHOMEBI TEOPHH BEPOSTHOCTEH MOXKHO BBECTH C/EAYIOIEM 00pa-
30M. [lycth £ — NMPOM3BOJIBHOE NPOCTPAHCTBO NEMEHTAPHBIX COObITHH, L
— HeKoTOpas CHcTeMa ciydailnbix coObTuit. CructeMa L ciryqaiinbix coObl-
THI HasbiBaeTcs aneebpoil  cobvimuil, €CNW  BBINONHEHBl  YCJIOBHA:
1) QelL; 2)ecru AeL,Bel, 1o ABel, A+BelL, A\Be L.

Jlpyrumu cnosamu, L — anre6pa coGbrTuit, ecnu BMecTe ¢ MOGHIMA JBYMS
COOBITHAMM OHA COAEPKUT HX CYMMY, IIPOU3BEICHHUE M PA3HOCTh, a TAKXKe
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3amevyanue.

TMockoneKy paccMarprsaeMas ciydafimas semuuusa X pacnipeneneHa mo
GUHOMHANEHOMY 3aKOHY, MOJIYYEHHBIH pe3ynsTar MOXHO chopMynnposars
cHERYIOMMM 06pa3oM: MaTEMATHYECKOE OXKUAAHHE AUCKPETHOH cry4alHol Be-
AWYMHBI, PacNpPeACHCHHON 0 CHHOMM@ILHOMY 3aKOHY C flapaMeTpaMH N X p,
paBHa NPOH3BEJICHUIO NP,

Bonpoc 0 aucHepcHy Yucia MOSBIEHHI HEKOTOPOro coOBITHA TIpH A
HE3aBHCHMBIX MCTILITAHHAX PEeliaeT Cleayomasn

Teopema 31.2.

Hucnepcust wucna nosenenuii coboimus A npu N HE3ABUCUMBIX UC-
NBlMAHUAX,. 8 KANHCOOM U3 KOMOPBIX GEPOSIMHOCHb P €20 NOAGNEHUS O0HA U
ma Jce, pasHa NPOUIGEOEHUI0 YUCKA BCEX UCHbIMAHUL HA B8EPOSIMHOCMb
NOAGNEHUS U BEPOAMHOCMb HENOABNEHUS OAHHO20 COBLIMUSL.

HokaszartenbcTBO.
Cryuaiiayo BemuunHy X — 9HCHO NOsBJIEHEN cobbitus A npu n
MCHBITAHUAX — MOXHO TNpeAcTaBHTh Kak cyMmmy X =X, + X, +..+ X,

rae X, ~— uHCHO moOsBIEHWH coObiTHs A npu k—M HCHIBITAHHK
(k=1,2,..., n). B coorserctsuu ¢ popmysoi (30.20) umeem

D(X)=D(X,)+D(X,)+ ... + D(X,).

C nomompero dopmyms  (30.21) mwoumenmum  D(X,) s
k=1, 2, ..., n. Cnyvaiisas BemmuuHa X, NPHHHMAET JIMIUL JBA 3Have-

Hus: x; =1 c BeposTHOCTEIO p 11 X, =0 ¢ BepostHOCTRIO ¢ =1— p. Chy-
o~ 2
uaiiHas semmyuua (X, —M (X, ))" Tawke NpUHAMAeT TONBKO [Ba 3Haye-

mus: (1= p)’ =¢* ¢ eposrHocTeio p 1 (0~ p)® = p’ ¢ BEPOATHOCTHIO ¢.
[punnmasn Bo BEMaHue pasenctsa (31.3), mo dopmyne (30.21) nonyuaem

DX)=M(X,-MX,))=q"p+p’q=palq+p)= pg,

D(X)=pg k=12, ..., n). (31.5)
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Crie1oBaTEABHO,

D(X)=D(X)+D(X,)+D(X;)+...+ D(X, )=
=pq+pq+...+ pg=npq,

D(X)=npq. (31.6)

3ameuaHnue.

IMockoapky ciyyaitdas sennunna X pacnpesenera no OHHOMUANBHOMY 3a-
KOHY, TONYUEHHBI! pe3ynbTarT O3HAUacT CIEAYIOLISE: AMCHEPCHA Ciy4aHHoH
BEIMYUHLL, PacTIpeAeneHHoMN no GHHOMUANLHOMY 3aKOHY C MApaMETpaMu P | H,
paBHa MPOM3BEAECHUIO NPY.

CpeziHee KBapaTHYECKOE OTKIOHEHHE CiydaifHoi Benuumubl X,
pacnpeneneHHOH o OGMHOMMANBHOMY 3aKOHY C NMapaMeTpaMu 1 | p, onpe-
nensiercs popmyno#

o(X)= ,/npq, GL7

KoTopas crnenyer u3 dopmyin (30.27) n (31.6).

31.3. NeomeTpuueckoe pacnpeaeneHue

PaccMoTpuM urpy ¢ HabpaceiBaHNEM KONbl@ Ha cTepxenb. O0o3Ha-
uum Oyksoit X uucno Gpocanuit Ko MepBOro nonagaHus Ha CTEPIKEHb NpU
YCIOBUH, YTO BEPOSTHOCTb TIONAJAHUA NPH KAKIOM GPOCAHUH HE 3aBUCHT
OT pe3yJbTaToB MpeAslayuX OpocaHuil B UMeEeT OZHO U TO e 3HAUEHHe
p (0< p<1). Benmunna X OyneT AMCKPETHOM CitydqaiiHOM BeNMUHMHON,
BO3MOXHBIMH 3HAYCHUAMM KOTOPOH ABIAIOTCS HaTypaibHbie wHcna. Hait-
ileM 3aKOH paclpeieiieHUust BEPOATHOCTEH 3TOH CiydalHON BENMMUHBI.
Coborrie X =1 o3nauaer nonamgande ¢ MepBoro GpocaHust, ero BEPOAT-
HocTh paBHa p, T.e. P(X =1)= p. Cobpiteie X =2 o3HauaeT nonagaHue
Hpy BTOpoM GpOCaHMM H, 3HAYUT, NpoMax npu mepBoM Opocanuu. ITpume-
HASL TEOpEMY YMHOXEHUA BEPOATHOCTEH IUIA HE3aBHCHMBIX COBBITHIL, MO-
nyqaem P(X =2)=gqp, rne ¢ =1— p. Cobuitiie X =3 o3Hauaer noma-
JlaHUe TpH TpeTheM OpocaHuy W, CIIEOBATENIbHO, MPOMAXH TIPH NEePBhHIX

AByX Gpocamusax, nostomy P(X =3)=gq-q- p=q’p. Tpomomkas ana-
JIOTYMHBIE PACCYXAEHHS, HaXoauM oLy Gopmyy:
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MOKpPbIBAET HEU3BECTHRINA MapaMmeTp @ ¢ HameXHOCTho V. W3 dopmynst
(33.42) HaxoauM TOYHOCTH OLEHKH

=12 (33.46)

Jn
OTMeTHM, 9TO YHUCIIO ! OTIpEeleNnIeTCa paBeHCTBOM

20() =7, (33.47)

rony4daromumMcst u3 (33.43) u (33.44); 3nadeHue ! HAXOZUTCS C TTOMOMIBIO
Tabmun ¢ysxuny Jlannaca.

nasa 34
MATEMATUYECKAS OBPABOTKA PE3YNILTATOB

HABMIOOEHUA

MeTtoap! TEOpHH BEpOATHOCTEH ¥ MATEMATHYECKOH CTATHCTHKH IUMPOKO TIPUMEHSIOT-
CA TpH W3y4YeHHH pa3MuHBIX ABNEHHN M obpaborke pCByJIli[‘aTOB IKCHEPHUMEHTA,
H3yuenue sBneHus, Kak NpaBwno, HauuHaercs ¢ HaGmogexuit. IToa wabmoneHnem
HMEIOT B BUAY PEFUCTPALIMIO HEKOTOPBIX (Cy4aifHbIX) COOBITHI, CBA3AHHLIX C U3Y-
YyaeMeiM ABJICHIEM. Pe3ynbrarTel HabnIoAeHN!I ASAATCS HA KAYECTBEHHEIE M KOIUYECT-
Bennbie, K KauecTBEHHBIM PE3YIbTATAM OTHOCHTCS NOABACHHE HEKOTOPBIX COOMTHI
(3aXHraHne KOHTPONLHOM NaMIIOUKH, BBINAACHHE OCAKa B pacTBOpe U T.1.). Konuue-
CTBEHHBIC PE3YNbTaThi NOMYHAIOT NIPH COOTBETCTBYIOHINX MOACHETAX U WIMEPEHHAX,

34.1. U3amepeHus u ux norpewiHocT!. MpumeHeHne metTonos
MareMaTU4YecKoOM CTaTUCTUKKU K oOpaboTtke pe3ynbTaTos
Habniogexunn
Tlox w3MepeHueM MOHAMAIOT CPaBHCHHE HEKOTOPOH BEIWUMHBI C

apyrofi (OnHOPOAHOH) BeNWMUYUHONM, NPUHATONH 3a enuHMLy. Pasnuyaior

OpAMEIE 1 KOCBEHHBIE W3MepeHHs. [Tpy MpAMBIX H3MEPEeHHIX HccliexyeMas

BeJIMUUMHA CPAaBHHBACTCA C SAMHHLIEH M3MEpeHMs HENOCPEeACTBEHHO Wi ¢

NIOMOULIBIO U3MEPUTENBHOro Npubopa (HanpuMep, U3MEPEHHA JUIMH JIMHeH-

KO, Macc Ha BecaX M T.0L.). [Ipy KOCBEHHBIX M3MEPECHHUAX BEIMUHHBLI €¢

3HAUCHUsA OMNPEASNAIOTCA MO Pe3yJbTaTaM MpAMBIX mmepefiuﬁ IOpYrux

BeJIMYMH, CBA3aHHBIX C paccMaTpuBaeMoll BesMUMHBON 3agaHHON QyHKUHO-

HaJIbHO 3aBHCHMOCTbIO (HanpHMep, H3MEPEHHS IJIOTHOCTH Tejla 1o H3Me-

PEHHAM €r0 Macchl U 0ObeMa).
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B pesynprare usmepennit [ONMyYaroT NpHONMKEHHBIE 3HAYEHHS Be-
JMHILL, @ HE e¢ TOUHOE 3HadeHue. TIpu usMepenuax Heusbexupr norpem-
nocrin. [Hoepewrnocmvio, wia owubroi, U3MEPEHUA HA3BLIBACTCS pa3HOCTH

VT d MCXKIY pesynbTaTOM M3MEPEHHS X M TOYHBIM 3HAYCHHEM d H3Me-
picmoit BenmumHbl. (OTMETHM, YTO TOrpemHOCTH H3MEpEeHHI 00BIYHO
HCU3BCCTHD, TaK KaK HEM3BECTHO W TOMHOE 3HAUEHHE M3MEpPIeMOH Beuyi-
Hbl).

Pasmuaror cnenyromue Bugpi nOTpemHocTel (0MMO0K) U3MEpeHHit:
opybute, cucmemamuueckue, cryyaiineie. K rpyGbivM ommbKam (WM npoma-
XaM) OTHOCAT OIUMGKM, CAENAHHBIE BCIEACTBHE HEBEPHOH 3anucu nokaza-
HHil npubOpa, HETPABMILHO MPOYUTAHHOTO OTCYETA W T.1I. Cucremaruue-
CKHE TOrpEIIHOCTH — MOTPEIIHOCTH, CBA3AHHBIE C OrPAHHYEHHON TOYHO-
CTBIO M3TOTOBNEHMA NPUGOPA, HEMPABUIBHOM €70 YCTAHOBKOI HITH HEKOTO-
poiMu pyrumu daktopamu. OHHM BBIZBIBAIOTCS BIIONHE onpeeneHHbIMU
MPUYMHAMH, W HX BEJIMYMHA [PH BCEX M3MEPEHHAX OCTAETCS MOCTOSHHOLN
(KaK B ClTydae CMeUIEHUS HYNS WIKATbI npudopa) mGo u3MEHseTCs No onl-
PEICNICHHOMY 3aKOHY (KaK B Cllydae HEPaBHOMEPHOI wKaibt). CucreMaTy-
HECKME OIMMOKM MOXHO YCTPAaHUThL MyTeM BBeAEHMs COOTBETCTBYIOILUX
TOTIPaBoK.

Cry4aiitible NOrPEIHOCTH BBI3LIBAIOTC GOMBIIAM YHCIOM cryvai-
HbIX DPU4MH, IEHCTBHE KOTOPBIX Ha KAaXI0€ H3MEpEHHe pas’in4YHO U 3apa-
Hee He MoXeT ObITh yuTeHo. CiyuaiiHbie NOTPeIHOCTY ABAAIOTCA HEYCTpa-
HAMBIMH. XOTA WX HENb3A HCKIIOUHTH, HO C MOMOILBIC METONOB Teopuu
BEPOATHOCTEH MOXHO YYeCTh BAHAHUE Clly4ailHbIX TIOTpemHocTeit Ha
OLUCHKY TOYHOTO 3HRYEHHS M3MEPSAeMOi Benwuuubl. B TEOPETHKO—BEPOST-
HOCTHOW MOJIENH CiTy4aiiHble MOrPEIHOCTH Z = X — i (v camu pesynbTaThl
M3MEPEHAH X = @ + Z ) pacCMATPHBAIOT Kak CIIyHaiHyIO BETUIHHY C HEKO-
TOPBIM 3a2KOHOM pacrpefieieHus ee BepoarHocTell. B kawectBe sakona
PacTIpelienienus CyqalHbIX NOTPEIHOCTEH M3MEpPEHHs Jailie BCero npu-
HUMACTCA HOPMAJIbHBIN 32KOH pacnpenencHus.

3ameuvanue.

HopmanbHoe pacnpenenehue CIIy4alHBIX MOrPEHOCTeR OOBIMHO JOCTA-
TOHO XOpOWO COrnacyeres ¢ onsitoM. B wactaocty, oto pacnpeneneHue orpa-
KacT CICAYIOIHE JBa CBOHCTBA Chy4aliHbix norpemnocre#: 1) cummerpun
(paBHBIE 1O MOZYMO ¥ MPOTHBONOOKHEIE 110 3HAKy MOIPEWIHOCTH BCTPEYAIOT-
¢ TOYTH OMHAKOBO HaCTO) W 2) KOHUEHTPAMH (Manibie TIo MOOY/O Chayuaii-
HbIC HOTPCITHOCTH BCTPEHAIOTCA qauie, YeM Goubinne).

Tlpn kaxaoM M3MepeHHH QUKCHPYETCS OAMH KOMMYECTBeHHbIH pe-
3yabTar. Pesynbrathl moGoii cepuu H3 n m3Mepenuii GynyT ciyyaiiueiv
00pa3oM KoneGaThCs BOKPYr TOUHOIO 3HAYECHHS U3MEPSAEMOU BEJIMUHHBDI,
CrnenoBatenbHO, ¢ 3THM TOYHBIM 3HAYEHHEM CBSI3aHA HEKOTOpast Ciy4vaiinas
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omioxuM Ha ocu OM otpesok anuHbl WLf (X), KOHeL 3TOro OTpe3ka 06o-
3naguM Oyksoii x. Takum o6pa3oM, B BRIGpanHOM MacuiTabe OTKIaibIBaeT-
cA 3HAuYeHHME (YHKUMH, a MOJIMCHIBAETCA COOTBETCTBYIOLIEE 3HAYECHUE
aprymenTa X. [TonydenHas mkajia No3BojAeT CyauTs o6 usmenenuu QyHk-
MM HAa JaHHOM OTpe3ke. BuiOpae macmtal [, TeM CaMbiM ONpENEIHM
AIAHY nojdyyawoieics mkansl. Yaile nocTynaroT Hao0OpOT: 3a/aB ATHHY
fKans! [, onpenessroT Macutab [L M3 paBeHCTBa },t[f b —-f (a)]z L
WV3BeCTHBIM NpUMEpOM (QYHKIHMOHANBHOM MIKATbl ABISETCH OCHOB-
Has IIKana JiorapudMu4eckoll JIMHEMKH, npeicTaBnsmomas coboii mxany,
noctpoenHyto s Gynkuun y =Igx Ha otpeske [1, 10]. B nannom ciy-
yae MaclITad CoBManaeT ¢ MIHHOM nuHeliky, nockoaeky 1g1=0, 1gl0=1
(f(@)=0, f(b)=1, f(b)— f(a)=1, u=1). Yame Bcero BHiGUpalOT
w=25em; Bcrpeqémrcx TaKxke manenbkue nuHedkn (U =15cm) u Gonp-

wre (U =50cm).

DYHKUHOHANLHEIE HIKANE! HAXOAAT IIMPOKOE MPUMEHEHHEe NpH 00-
paboTke IKCIIEPUMEHTAIBHBIX JAHHBIX M MOCTPOCHUM 3MITHPHUYECKUX (op-
My JIeno B ToM, 9T0 rpaduKn MHOTHX QYHRKUMH CIeLHATBHEIM nopbopom
GYHKIMOHAILHBIX LKA MOTYT ObITh NPe0Opa3oBaHs! B rpadUKu TMHERHOM
3ABUCUMOCTH (T.€. B NPAMBIC JIHHHH).

KoopuHaTHble CETKH, HOCTPOSHHBIES C NOMOIIBIO QYHKIMOHAIBHBIX
HIKAJI, HA3biBAIOT (YHKUMOHANBHBIMH CeTKaMU. OTMETHM, 4TO 4acToO HC-
NOJIB3YIOTCS PA3NIHUYHBIE JIOrapuPMHUIECKHE CETKH, C TOMOLIBIO KOTOPBIX
MOKHO «BBHIPSMAATE) rpaduKl CTENEHHBIX M MOKA3aTeNbHBIX (QYHKLH.

§ — ax
ECIM 3aBUCHMOCTL MEXAY X M Y OTpeAenseTcs ypasHenueM y =be™, 10
lgy=Igh+(alge)x. lMonaras lgy=Y, lgb=B, alge= A, nonydaem
nuneitayio ¢pyuxumo Y = Ax+ B. B ¢yHxumonansHO# CeTke, [ KOTO-
poii ua ocu Ox ocTajieHa paBHOMepHas likana, a Ha ocu Oy mocrTpoeHa
norapummyeckas mxana, rpadpux ¢yskummu Y = Ax+ B aBnsercs mps-
Moil. VkaszauHas ceTka HaseiBaeTcs nosynorapudmuueckoii. Jlorapudpmu-
4eckoii CeTKol Ha3bIBAIOT QYHKUMOHABHYIO CETKY, Y KOTOPOH Ha KaxO0H
uz oceit Ox u Oy nocrpoeHa norapupmudeckas wkana. Ha taxoit cetke
rpapuky creneHnbIX QYHKURN W300paXaroTcs NPAMBIMH JIMHWAMH. B ca-
Mom nene, ecmt y =bx“, 10 lgy=I1gb+algx. I10 ypaBHeHue MOKHO
sammcate B Buae Y =aX +B, ecnu nonoxurs lgy=Y,

lgb=B,lgx=X.
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YxaszaHHbIe CETKM MOTYT OBITH 3aroTOBJICHHI 3apanee. Bymara ¢ Ha-
HECCHHOM Ha Hell monysnorapudmudeckoit unu jgorapupmudeckoi ceTkoi
Ha3bIBACTCS MONYI0rapu(PMHUIECKOH WK NTorapudMITecKol Gymaroi.

3ameyanus o BbLIGOPE IMNNMPULECKO thopmynb:.

Ecnn pesynbratel mabmogennit (x;,y;), w306pakeHHble TOYKAME
M (x;,y,), i=1,2, .., n, B npaMoyronsHoi NEKapTOBOH CHCTEME KOOp-
JMHAT, IOCTATOMHO XOPOIIO NPUOAHKAIOTCA NPAMO JIHKUEH, TO Ko3hdu-
HHEHT 3MIHPHYECKOH GopMynisl y = ax+ b Nerko HAXOIATCA ¢ MOMOLIBIO
CTI0CO0OB, ONHCAHHBIX BbiE (CIOCOO BHIGPAHHLIX TOYEK, CIIOCO6 cpeHel,
Croco6 HauMMEHbLIMX KBAAPatoB). ECIM ke 3TH TOYKM pacrofaraioTcs
BOJIM3H HEKOTOPOI KPHBOIA, TO TIO UMeEIOIEicA BeChbMa OrPaHUYCHHOMN IyTe
JMHMH 3aTPYAHUTENLHO CYNHTh O TOM, KaKoro Ttvna QyHkuMel crenyer
NPHONMKATS U3YHaeMyIO 3aBHCHMOCTL MEXIY X M Y (T.e. KaKOro THIIa M-
nupuyeckoit popMyinioi Beobxomumo Bocnonb3oBaThes). H3obpasms pe-
3ynbTarsl Habmonenuit 8 Toi win uHOM QyHKUMOHANBHOMN ceTke, nojy4a-
IOT BO3MOXHOCTE OTIPE/IENINTh, HA KaKOH M3 HUX JKCIIEPHMEHTANbHBIC HaH-
Hble OJMKe BCETO NMOAXOMAT K MPAMOH, CNEIOBATENbHO, BBHIACHUTS, KaKy
13 QOPMYN crenyeT BBIGpaTh A NPHOIMKEHUA HCCELYEMON 3aBHCHMO-
cru. Ilocie Toro, kak BEIGPaH BHI IMIHMPHYECKOH (OPMYIEI, HEOGXOAUMO
Oynet HaliTH COOTBETCTBYIOUIME KO3QMHIHMEHTHI, YTO MOXHO CeaTh pac-
CMOTPEHHBIMH BhIIile criocoBamm.

Ipennonoxum, 4T0 MCKOMA 3aBHCHMOCT MEXIY X M Y HMEET BHJ
y=af(x)+b, (34.32)

re f(x) — wsBecTHas QyHKUMA, @ U b — MapaMeTpbl, 3HAUCHUA KOTOPBIX
HYXXHO OTPENENUTH N0 pe3yNbTataM HabmoaeHul. Takoil BUA 3aBHCHMOCTH
MOXET CHeNOBaTh M3 HEKOTOPBIX TEOPETHYECKHMX TONOKEHHM HIH MOXKET

ObiTh BLIGpaH ¢ TOMOWIBIO PYHKHHMOHANBHOM ceTkuU. [ToN0XHB f(x)=X mn
NOCTPOMB  COOTBETCTBYIOUIYIO (PYHKUMOHANBHYIO CeTKy (paBHOMEpHas
mkaxa Ha ocn Oy, mkana f (x) Ha ocu Ox), npusesem ypasHenue (34.32)
K BHAYy y=aX +b. Eciu npu noCTPOSHHH OMBITHBIX JAHHBIX HA yKa3aH-
HOM (yHKUHMOHANLHOM CETKE COOTBETCTBYIONIHE TOUKH AOCTATOYHO OJHM3KO
TIOAXONAT K HEKOTOPOH MpPAMOH, TO MOXHO TIPEATIONOKHTh, YTO HUCKOMAS
3aBHCHMOCTL MEXIY X M Y BbipaxaeTcs (opmynoit (34.32). IMocne aroro
OCTaHETCH ONpPEAETHTh 3HAUCHHE NIapamMeTpoB a u b smmmprdeckoit dop-
Mymsl y=af(x)+b (mm y=ax+b). lna onpeneneHHs HCKOMBIX
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