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!IOJIHeH HH 

a ,cpe.aH 

aeTcH Ta-

CTBeHHaH 

O.QHH 

nnaHHpOB8HHe SKCIIepHMeHT8 IIpecne.ayeT uenb IIOlly'IeHHSI HaH60llbWeH HH<lJOpMa

UHH 0 38Ll8HHOH rpynne BeliH'IHH IIpH H8HMeHbWeif 38TpaTe YCHliHH. no.a yCHliHSIMH 

MOryT IIOLlp83yMeB8TbCSI BpeMSI, Cpe.aCTB8 H .apyrHe He)!<enaTellbHbie <iJaKTOpbl H HX 

KOM6HH8UHH, KOTOpbie MO)!{HO H3MepHTb 'IHClleHHO H KOTOpbie cne.ayeT CBeCTH K MH

HHMYMYe TaK KaK H3!lle'IeHHe HH¢opMaUHH H3 aKcrrepHMeHTallbHhlX .aaHHhlX .aenaeTCSI 

C IIOMOUlblO MaTeMaTH'IeCKOH CT8THCTHKH 1 TO ecT eCTBeHH0 1 'ITO CTaTHCTH'IEICKHe npo-

6neMbl B03HHK8lOT IIpH II118HHpOB8HHH 1ll06oro SKCIIepHMeHTa. 

YrroMHH8HHe 0 TOM, 'ITO HCII01lb30B8HHe MaTeMaTH'IeCKOH CT8THCTHKH Heo6xo.aH-

MO LlJlSI p8UHOH81lbHOH IIOCT8HOBKH 8KCIIepHMeHTOB 1 MO)!{HO BCTpeTHTb eme y C03.[l8Te

neil: COBpeMeHHOH TeOpHH CTaTHCTH'IeCKOH o6pa60TKH 8KCIIepHMeHTOB 1 B 'I8CTHOCTH y 

P.A.ct:>Hwepa, Bbi.UBHHyswero npHHUHII MaKCHMyMa npas.aono.ao6HSI. ct:> Hwep Ha3biBaeT 

nnaHHpoeaHHe aKcnepHMeHTOB oCHOBHoii o6paTHoii 3a.aa'Ieii cTaTHCTHKH. O.aHaKo oH H 

ero IIOClle.UOBaTeliH pa3 BHliH HCKll lO'IHTellbHO TeOpHlO IIll8HHpOB8HHSI IIpSIMbiX SKCIIepH-

Me HTO B 1 IIpOBO.[lHM b!X B IIliOXO KOHTpOll HpyeM b!X YCliOBH SIX 1 TO eCTb IIpOM b!WlleHHbiX 1 

ToprOBhrx, cenbcKo-xo3HHCTBeHHbiX H .apyrHx no.ao6HbiX SKcnepHMeHTos. B To *e 

BpeM SI ¢H3HKa H CMe)!{Hbie C Heii HayKH HME>-'T .aeno IIO'ITH HCKlllO'IHTellbHO C KOCBen

HbiMH H3MepeHHSIMH 1 Kor.aa 60llbWOe 'IHCliO pd3Hb!X H3MepeHHH o6oe.UHHSieTCSI H 113 HX 

COBOKYIIHOCTH Bbi'IHCliSilOTCSI 3Ha'IeHHSI HeCKOllbKHX BeliH'IHH 1 HMelOUlHX IIpSIMOH TeopeTH

qecKHH HHTepec. B aToM cnyqae Ha nyTH Me*.aY Henocpe.acTBeHHbiMH pe3ynbTaTaMH 

H861llO.[leHHll H 3Ha'!eHHSIMH H3MepSieMbiX BeliH'IHH 06b!'IHO ne)!{HT MeTOLl H8HMeHbillHX 

KBa.apaTOI\ 0 nnaHHpOB8HHe KOCBeHHbiX SKCIIepHMeHTOB IIO'ITH He p83BHB8110Cb 1 H B 

II03.[lHeHWetl: JlHTepaType MO)!{HO H8HTH liHillb O'IeHb 'I8CTHbie pe3yllbT8Tbi 1 HMelOIUHe 

BeCbM8 KOCBeHHOe OTHOWeHae K peanbHbiM 38Ll8'I8M II118HHpOB8HHSI lPH3H'IeCKHX 8KCIIe-

pHMeHTOB. 
.. 

nepBOH IIOIIbiTKOH1 HMeiDmeil: .aeno C peanbHOtl: 8KCIIepHMeHT81lbHOH CHTyauHeA, 

SIBHliOCb peweHHe H.n.KneiiHKOBbiM COBMeCTHO C 8BTOpOM H8CTOSIUletl: CT8TbH 38LlB'IH 

0 II118HHpOB8HHH H3MepeHHil: B Clly'Iae, Kor.aa Tpe6yeTCSI SKCTpBIIOliSIUHSI HliH HHTepiiOliSI

UHB H3MepeHHOH KpHBOH B o6naCTH,He.UOCTyiiHhle HliH Tpy.aHOLlOCTyiiHhle LlliSI HenocpeA-

/1/ 
cTBeHHoro Ha6niD.aeHHB. Pe3yllbTaTbi H31lO*eHbi B KHHre 1 B KOTOPYIP BKliiD'IeHa 

rnaea 1 IIOCBSIUleHH8SI IIliBHHpOB8HHI0 SKCIIepaMeHTOB. TaM pa36HpaeTCSI YIIOMSIHYTBSI 

Bbitt.e 3a.aaqa H HeKoTopbre ee o6o6meHHSI 1 BBOLlHTCSI IIOHSITHe lPYHKUHH TPYLlHOCTH 

.{_ H 06CY*Ll8lOTCSI MHOrHe CBSI38HH"-'Te C II118HHDOBBHHeM ROIIDOCbl. 
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Peru eHHe aaaa'IH Ha sKeTpanonSIUHIO rroKaaano, 'ITo .ue:iieTBHTeJibHO eyrueeTByiOT 

HBHBblf'O.[lHeMlllHe TO'IKH, B KOTOpb!X eneayeT rrpoBO.[lHTb H3MepeHHSIJ H HBHOOJiee 

paUHOH8JlbHOe paenpeaeneHHe eyMM8pHOI'O BpeMeHH H3MepeHHSI Me)!{.[ly 3THMH TO'!

KBMH. BbiSieHHJIOeb T8K)!{e, 'ITO epaBHHTeJibHO HeOOJlblllOe eMerueHHe TO'!eK e HX 

HBHJIY'IlllHX MeeT HJIH HapyrueHHe paUHOHaJlbHOI'O paerrpeaeneHHSI BpeMeH pe3KO 

eHH*aeT TO'IHOeTb 3KeTpanOJISIUHH, 'ITO llO.[lTBep)!{aaeT rrpaKTH'IeeKyiO 8KTyaJibHOeTb 

•• 
rrnaHHpoaaHHSI. CyrueeTseHHo, 'ITO peuenT aw6opa aapHaHTOB aKenepHMeHTBJibHOro 

o6opy.UOBaHHSI H MeeT H3MepeHHM 1 a TaK)!{e Bhl'!HeJieHHe .[lOeTH)!{HMOM TO'IHOeTH 

3KeTp8IIOJlSIUHH YLlBJIOeb rrpeaeTaBHTb B H8f'JlSI.[lHOM rpa¢H'IeeKOM ¢opMe. 

Ill 
OeHOBHbiM HeaoeTaTKoM rrpe.unaraeMoro B KHHre . rrnaHHpoBaHH.SI SIBJI.SieTe.SI 

TO, 'ITO 3a.[la'I8 paeeMaTpHBaeTeSI K8K eTaTH'IeeKa.SI, TO eeTb Beeb 3KerrepHMeHT 

IIJl8HHpyeTeSI epa3y, IIpH'IeM rrpearronaraeTe.SI, 'ITO aapaHee H3BeeTH8 Tpy.UHOeTb ~ 

H3MepeHHSI OT.[leJlbHhlX yqaeTKOB KpHBOM H HHK8KHX paHee BhliiOJIHeHHhlX 'BHenJiaHO

Bb!X" H3MepeHH:ii aTo:ii KpHao:ii HeT. Me)!{.uy TeM,see Heo6xoaHMbie anSI rrnaHHpoBaJIHR 

eBe.[leHHSI H8K8IIJlHB8IOTe.SI H yTO'IH.SIIOTe.SI B rrpoueeee 3KerrepHMeHTa IIOeTerreHHO, H 

Kpa:iiHe Ba)!{HO yMeTb HaXO.[lHTb H8HBbii'O.UHe:iirnHe MeeTa H3MepeHHM O.UHOBpeMeH~O 

e BhliiOJIHeHHeM eaMHX H3MepeHHM, TO eeTb npOH3BO.[lHTb HerrpephlBHOe llJlaHHpOBa

HHe. l}e:iieTBHTeJibHO, 3KerrepHMeHT HHKOI'.[l8 He p0)!{.[l8eTe.SI uenHKOM, H rroene HeKo

TOpb!X HaiUyiTblB810IUHX H3MepeHHM H rrpH y'IeTe y)!{e HaKOITJieHHOM HBYKOM HH¢opMa-

UHH B03HHKaeT BOrrpoe, K8K eaenaTb eneayiOIUH:ii rnar, TO eeTb KaKOe H3MepeHHe 

Bb!OpaTb eneayiOIUHM, 'ITOObl HaHeKopeMlllHM rryTeM .UBHI'8TbeSI K uenH - K orrpe.ue

JieHHIO TeopeTH'IeeKH Ba)!{HhlX napaMeTpoa e .uoeTaTO'IHO:ii TO'IHoeTbiO. Bw6op HaHnyq-

ruero mara e y'IeTOM y)!{e llOJiy'IeHHhlX peayJibTaTOB MO)!{HO H83B8Tb T8K)!{e .[lHH8MH-

qeeKHM llJl8HHpOB8HHeM. 

flpH Herrpepb!BHOM llJl8HHpOB8HHH HH HaHJiy'IlllHe MeeTa H3MepeHHM, HH paerrpe-

aeneHHe BpeMeH He eOBII8.[l810T e TeMH, KOTOpb!e aaeT _cTBTH'!eeKOe IIJl8HHpOB8HHe 

/xoT.SI npH 6eeKoHe'IHOM rrpo.uon)!{eHHH 3KerrepHMeqTa H eTpeM.SITe.SI K HHMI, TaK KaK 

y)!{e Bb!llOJIHeHHb!e H3MepeHH.SI H3MeH.SIIOT B8)!{HOeTb OT.[leJlbHbiX y'IaeTKOB. 

B .uaJibHe:iirneM Mbi rrpe.urrono)!{HM, 'ITO peaynbTBTbr Ha6nroaeHH:ii paenpe.ueneHbi 

HOpMaJlbHO H eBSI38Hbl JlHHeMHO e onpe.uenSieMbiMH napaMeTpaMH a. Ha npaKTHKe rro

ny'laeMbie HH)!{e ¢opMyJlbl 6yn:yT BepHbl seeraa, KOI'.[l8 TOJlbKO IIpHMeHHM MeTO.[l 

H8RMeHblllHX KB8.Up8TOB. 3TO 03H8'1aeT, 'ITO eBSI3b HenoepeaeTBeHHbiX peayJibTaTOB 

H80Jl O.[l•~'IHM e H3MepHeMb!MH napaMeTp8MH MO)!{eT ObiTb R HeJIHHeMHOM R 'ITO 

' 
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pacrrpeaeneHHR BepORTHOCT8H pe3yiTbT8TOB Ha6JihlJJ.8HHH MOryT OTKJIOHRTbCR OT pac-

rrpeaeneHHR raycca, HO 3Ta H8JIHH8HHOCTb M "HerayCCOBOCTh" JJ.OJl:>KHbl 6biTh B pa-

3YMHhiX rrpea en ax. 

¢aKTH'-IeCKH JJ.JIR IIpHJIO ,eHHH cywecTB8HHO TOJibKO, 'IT06br pacrrpeaeneHHe 

rrapctMeTpOB (X B OKpeCTHOCTH JJ.BYX CT8HJJ.8pTHblX OTKJIOH 'HHH 6biJIO IIOXO:>Ke Ha 

pacrrpeaeneHHe raycca H 'IT06b! M8TpHU8 OWH60K COXp8HRl18 CBOH 06bi'IHh!H CMh!CJI, 

§ 1, nocTaHOBKa 38JJ.8'IH 

Koraa Ha aKcrrepHMeHTe B HeKOTOphrx TO'IKax X<" H3MepgeTCH HeKoTopag 

KpHB8R IJ (C<. ,X) 1 TO 06b!'IHO He BCe rrapaMeTpbl (X , OT KOTOpblX 38BHCHT 3T8 

KpHBaR, rrpeacTaBJIRIDT JJ.JIR Hac HerrocoeJlCTB~HHhiH HHTepec. Mo:>KHO rrpHBeCTH 

HeMaJIO IIpHMepoB, KOrJJ.a p8Ll"H yTO'IHeHHR OJJ.HOH-JJ.BYX TeopeTH'IeCKH B8:>KHblX BenH

'IHH CT8BHJICR 9KCrrepHMeHT ITO H3MepeHHID KpHBOH, 38BHCRWeH OT 10-15 HeH3BecT

Hb!X .rrapaMeTpOB, 06b!'IHO 9TO IIpOHCXOJJ.HT H3-38 Taro, 'ITO JIH60 HHTepeCyhlWHe 

H8C rrapaMeTpbi He IIOJJ.JJ.8IDTCR rrpRMOMy H3MepeHHID, JIH60 HX IIpRMOe H3MepeHHe 

O'IeHh '1'pyJJ.HO, T8K 'ITO HaM He OCTaeTCR HH'Iero nyqwero, KaK H3MepRTh HX COB

MeCTHO C He HHTepecyiDWHMH HaC 6a.TIJ18CTHhiMH rrapaMeTpaMH, BXOJJ.RWHMH B 3aBHCJI-

MOCTb 'f (a 
1 

X) , npH 9TOM B03HHKaeT ecTeCTBeHHOe :>KeJiaHHe 1 IIp8:>KJJ.e 'I eM JJ.8JIATh 

oqepeaHoe H3MepeHHe 1 HaiiTH TaKyro TO'IKy X , rrpH H3MepeHHH B KOTopoii B03MO:>KHO 

60JihW8R 'I8CTh BpeMeHH H cpeaCTB TpaTHJiaCh 6bi Ha yTO'IHeHHe HHTepecyiDWHX 

H8C BeJIH'IHH, H B03MO:>KHO MeHhW8R - Ha yTO'IH8HHe T€X 6aJIJI8CTHh!X rrapaMeTpOB, 

KOTOpbie B CHJIY Heo6XOJJ.HMOCTH H3MepRIDTCR C HHMH COBMeCTHO, 

HerrpepbiBHOe rrnaHHpoBaHHe 9KcrrepHMeHTa cTaBHT uenhiD OThlCKaHHe cpeaa .. 
BCeX H3MepeHHH, KOTOpbre MO:>KHO CJJ.eJI8Th B CJieJJ.yiDlUHH MOM8HT.t TaKOrO H3MepeHHR, 

KOTOpOe aaCT HaH60JihWYID JJ.OIIOJIHHT8JlhHYhl HHcPOpMaUHID 0 3aJJ.aHHOH rpyrrrre BenH-

'IHH IIpH HaHMeHhWeH 38TpaTe ycHJIHH, 0CHOBHaR TpyJJ.HOCTh rrnaHHpOB8HHR 3KCITepn·-

MeHTOB Jie.lKHT B TOM, 'ITO Herror,~c.ilCTBeHHhie pe3yJihTaTbi Ha6JIIDJJ.eHHH C yBenHqe-

HHeM .tKeJiaeMOH HHcPOpMaUHH CBR38Hbl JJ.OBOlihHO CJIO:>KHbiM o6pa30M, 

J.1HTyHTHBHO RCHO, 'ITO HaH6onee BhirOJJ.HblMH JJ.JIR H8MepeHHR 6yayT Te TO'IKH 

X • B KOTOpbiX 38BHCHMOCTh KpHBOi!: 'j (a I x) OT HHTepecyhlll.{HX HaC BeJIH'IHH Bblpa:>Ke-

Ha HaH6onee CHJihHo, H, Hao6opoT, TaM, rae xoa KpHBOH ft(a,x)orrpeaengeTcR, B oc

HOBHOM, 6aJIJiaCTHh!MH rrapaMeTpal\~H, pe3yJihT8Thi H3MepeHHH ITO'ITH HH'Iero He CKa:>KyT 
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o Tex BenHqHHax, pa.aH H3MepeHHH KOTopbiX .aenaeTcH 3KcrrepHMeHT. O.aHaKo DITH 

ITJ18HHpOB8HHH, K8K ITOK83b!B88T rrp8KTHKa, HHTYHTHBHbie coo6pa&eHHH .U8IOT Heno-

CT8TOqHO TOqHhle YK838HHH, TaK qTo H8M ITOTpe6yeTCH B nepByiO oqepe.ab 3H8Tb 

KOJ1HqeCTB8HHO, CKOJlbKO HH~OpMaUHH H 0 K8KHX B8J1H'lHH8X .aaeT H3MepeHHe .U8HHO~ 

38BHCRMOCTH 'j (rx, x) B Ka .. ->noH: ToqKe X 

M bi 6y .a eM .aanee pacc!l.-taTpHBaTb nnaHupoBaHue Ton"bKO TaKHX 3KcnepHMeH-

TUB, U8!lbl0 KOTOpblX HBJ1HeTCH YTO'lHeHHe 3a.aaHHofi rpynnbi P.enH<!!1H A= {Q., ... ,~:r. \. 

EcTeCTB8HH0 1 "!TO yTO'lHHTb BenHqHHbl MOMHO TOJibKO T0f'Ll8, K0f'Ll8 OHH y&e rpy6o 

H3B8CTHbl , 
11

H8lllYIT8Hbl
11

, TO eCTb K0f'.U8 qaCTb 011b!TOB ITO HX H3MepeHHIO yme KSK• 

TO cnenaHa, Tor.aa MOMHO y&e ITb!T8TbCH .U8Tb o60CHOB8HHb!H OTBeT Ha BOrrpoc, 

KaK Bb!6paTb cne,ayiOlUee H3MepeHHe, 'lT06bi rrpH H8HMeHbWe~ 38TpaTe YCRJ1Hll no

nyqHTb K8K MOMHO 60J1bU.J8 LlOITOJ1HHT8JlbHOH HHcPOpM8UHH 0 BeJ1HqHH8X 0 1 , ••• 
7 

Q.'l. 

DononHHTenbHaH HH¢opMauHH o BenHqHHax A MomeT 6biTb, Boo6we roBopH, nonyqe

Ha H3MepeHHeM J1I06oii cPYHKUHH ;j (c }IH3BeCTHbiX C "OWH6K8MHI napaMeTpOB_ C, 8CJ1H TOJlb- " 

KO napaMeTpbl C KaK-TO CBSI38Hbl C BeJlH'IHHaMH A - H811pHMep, paHee H3M8pHJ1HCb C HH-.._. 

MH COBMeCTHO HJ1H SIBJlSI!OTCH HX cPYHKUHHMH, B nocnenHeM cnyqae, He npoHrpb!BaH B 

06lUHOCTH 1 . MO)KHO cqHT8Tb 1 qTo qaCTb H3 napaMeTpOB C COBrra.aaeT C H8KOTOpbiMH Ii3 

Be.rrHqHH A. OcTanbHbie napaMeTpbi lo6o3Ha'IHM HX qepe34 8 I 6y.aeM H .aanee H83biB8Tl: 

6annaCTHbiMH, nonqepKHBaH 9THM H83B8HHeM, 'ITO HX yTO'IHeHHe He SIBJISieTCH ueJibiO .U8H-
xl ' 

HOf'O 9KCrrepHMeHT8, COBOKyiTHOCTb BCeX BXO.UHlUHX B paCCMOTPeHHe BeJlH'IHH - T,e. 

Be.TIRqHH A H 6annaCTHbiX napaMeTpOB B- 6y.aeM o603Ha'laTb qepe3 a ::.faf' ... , a:m}. 
npHMeM, qTO c~.e.aeHH9 1 KOTOpb!MH Mbl pacnonaraeM nepe.a HaqaJlOM 9KC118pH-

M8HT8 0 rrapaMeTp8X a , 38Kll !(;caeTCH B TOM, qTo H8M Ll8H8 OU8HK8 HX COBMecT

HOf'O pacnpe.aeneHHSI BepoHTHOCTH pI a. 1 , ---~a'" I. OrpaHIPIHl·.iCH cnyqaeM, Korna 

pacnpe.aeneHHe p(a) HOpM 8JlbHO H 1 COOTB8TCTB8HH0 1 M6)K8T 6b!Tb HcqeprrbiB8IO-

WHM 06p830M OXapaKTepH30B8HO 38U8HH8M Cp8UHHX 3H8'l8HHH 0 1 , . · · 1 lt,.. 

" - l::':L ' T H MaTpuueH OWHOOK Q Kl(', K,K =-1, ... , m orna pacnpe.aeneHHe 

HHTepecy;owe~ Hac rpyrrnbr rrapaMeTpoB ~ e<-
1 

CSI COOTBeTCTByiOWe~ ITO.UM8TpHUeM {5 .. /, 
. ~ JJ 

qHTCSI Bhl'l8pKHB8HHeM H3 M8TpHUhl 6kK' 

' ,. . ' Ct.~ 6y.aeT xapaKT8pH30B8Tb-

j .. i" = 1, ... ' ~ , KOTOp8SI nony-

CTpOK H CTO!IOUOB, OTHOCSIIUHXCH K 6an-

ll8CTHblM napaMeTp8M a2.+-1 , ... , C\.,..,. Bbipa3HM KOnHqecTBo HH¢opMaUHH o napaMeT-

~ 5 .. , 
JJ 

pax C£. 1 ' ••• J C\. ~- t KOTOpb!M !l.lbi pacnonaraeM, qepe3 MaTpHuy 

9(C) , na:>Ke 
x/ 

H a npaKTHKe Mo&eT oKa3aTbCH, qTo rrone3HO H3Mep51Tb 

ecnH Bee napaMeTphl c - 6annacTHhie. 
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llo Ollpe,leJJ '?HH c'J 1 KCIHFI8CTBO HHcpOpMaUU!f 'I 
~.lil8Tr::51 cP0!.1\ly.•lOW 

I 1,2 I 

!3 KO~Opoii r·;JF:'_1yBT qJHKCHpOB.:1Tb HOp\!ll!J030'!HYIO a.rr;:lHTifBHyiO IIOCTOSIHHYIO C H 

ocHoBa nne r:or::: pRr]:·\18, H aR6onee y D of,nolii JlliSI llBlihHE::tiw ero 6y neT HOp/I.;RpOl:lKa 

I 1,8 I 

np~ KOTopo' ~nH on.Hnro ~opM~nhHO pacrrpeneneHHOro napaMeTpa c nHcrrepcReii 

f5 ,_ -- j_ W' fl011/'4:8e~.1 

1}.'!51 <:::OBOI\ynHOCTH ~ 

ne 11,3 I ll8IOT 

rile 

B81HI'll1H C MaTpHU8H IJWH60K 

f. 
b .. , 

JJ 

11.41 

11.5 / 

npe/~(;Je '18M rrepexonHTb K Jl8.1!bHet'IweMy I H8Jl0 yTO'lHHTb IlOHSITife lf3Mepe-

HHSI, Ha rrpa:..:THKE: H·"·peJlHO C1IY'-IaeTCSI 1 'ITO 0.:1HH I! 1'8 )K8 B9J11f'-llfHbi MO:i-l~HO H3'\t?-

pWrb p83Hb!Mif 1 He paBHOU8HHbl'v!H nu CB08H Tpy.·_J:OBMKOCTH 1 CUOCOi)aMH, HarrpliME'p 1 

~MeiO~C~ JlBB C~aiTMOifCK1II0'-1810WifX B8pH8JTa 3KC1CpHMBHT81IbHQrO o6opy!lOBUHHH -

N2 1 If N2 2. onliH H.3 KorophiX ny'nue H3MC'fJH8 :' ''::I8Bb!H" KOHeu HBKOTopoii 3aBn-

CHMOCTH y (X) 1 3 LJ.pyroi-i - ",;pC:BbiH" KOH8U TOil )t{(;~ .'j6!:1i!CH:·.·!OCTH, H MA>i{JlY 9T!1:M!1: 

B8pH8HT8MH Hyl'KHO Bb!6paTb. nn9TOMy B ~'l81IbHeiiu 8M 1 0603H8'l8SI MHO)K8CTBO BCeX 

cpyHKUHH, JlOCT)'ITHbiX !11151 lf3MepeHHSI H8 LI.8HHOM 9KC!1epHM8HTe 1 qepe3 lj (~, ~) , 
Mbi 6y lleM rron ~ Ia TaK>I<e rron "To'-IKOH" t I rronpa3yMeBaTb coBoKyrrHOCTb 

BCeX 'lHCelit OJlH03H8'IJJO xapaKT8plf3YIOWHX lf3MepeHHe, B TOM 'llfCJie, yE83b!B8'0UlHX 

sapRaHT o6opynoBaHHH, a rron_ Q, - COBOKYITHOCTb BeliH'llfH A H acex 6annacT-

HbiX rrapaMeTpOB B , KOTOpbie TOJibKO MoryT BCTpeTifTbC51 B H3MepSieMOH 38BifCH-

MOCTH. 

C.llenaeM HeKoTopoe llOIIOJIHKTenhHOe lf3MepeHHe E . Torna cornacHo MeTo-

UY H8HMeHbWifX KBa;rpaTOB, yTO'lHeHHbie 3H8'leHHSI rrapaMeTpOB a orrpen en SITCH 

H3 YCliOBHSI 

11.6 I 
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r n e W -:: .L.. - sec !lOITOIIHHTBJlbHOrO 113'v!Bp0H!HI, paBHLii1 ofipaTHOil .'l~CI!fJ[)CI1H 

!I ,H rne ZIO:' - M8TpHU8 1 o6paTH8$1 K MaTflJ1ll0 0:1<' 
' E)'"' 

pe3yJibT8T8 ~3MBpBHH~ 

VJ3 /1.f3/ 06b!t{HOH TBXHHKOA ITOJ1',''{8BM, '{TO OU.H5KH yTOLJHBHH!JiX 3Ha'I0!l1Jii 

rrapaMeTpOB 6ynyT OUBHHBBTbC~ MaTpHUBA ( Z + t1 Zf1 
, o6paTHOii K \lflTn•IJJ(• 

~ +LlZ , paBHOM 

Z + t~Z := zt< K' + w ~~-----· 
d;(a., F.) 

'a ae 
11.7' 

Ecn~ Ct{HT8Tb, '{TO 3H84BHH~ a 6b!Il H B CBOlO QqepB.'lb riO.'Iy'leH ''I 9KCriBp~MBH-

T8JlbHO, TO BCTb H3M0p2HHBM HBKOTOphlX 38BHCHMOCTeA 

OTKY na 

z -J d :t (a:' i: ) d 1 (q, • ! ) 
KK'- aa "a w(r..Jolt., 

I( 0 t£' 

J zKif., 
3 W(t) 

_ 'd!f(a,r,} dy(a,E,) 

'(j QK -aaK, 

t (a~~) TO 

I 1 .8 / 

11.9 / 
~-

BLrpair-:eHHB 11.11 9KBiiBaneHTHO Bbip&;:.:eHHlO /1.9/ a IIHHBliHOM cnvqae, HO, Kor_'Ja 

38B!1CH\10CTb 'j (Q,~) HB BIIOJlHB .'ll·IHBllHB ITO a, 

BaTh rrpenrroqTeHHB. 

paBBHCTBy /1.9/ C.TIB!lYBT OT!la-

0TrrpaBTJ~~Cb 0~ BU!p8ihBHI151 11.9/, MO:>KHO y;.I<e Hali:TH CKOpOCTb H8KOITIIBHH~ 

HHcpOpMBUHH ~ rrpH BhliTO.fiHBHlll1 113"-1BpBHK~ E. 

'!~ {~) 
/1.10/ 

0nHeK0
1 

BCJIH KCXO!llfTb H.Omocpen,CTBBHHO K3 cflOpMyJl /1.5/ li 11.9/, TO ZJ.Il~ Ka:>K-

nora HHTepecymmero Hac I13"-1epeHH~ E:, rrpnneTc~ rrpoaecTa Bb'IHCIIBHK~, rrprr-

\!BpHO paBHb!B ITO 06bBMY ITO.TIHOMY 8H8Jli13Y MCTOHOM H8H\1BHbWHX KBEIIlP8TOB 38.08-

9~ (!i). 'IH HB m rrapaMBTpOB, '{TO B UBri0\1 7 LlJl~ 'lpOC.f!B:>K!1BaHI1H BCBH KpKBOH 

COCTBB!iT .QOBO.TlbHO rp0"-103ZJ.KI1ll p8C'IBT. 

0THOCKTBJibH8H BhlrODHOCTb TBX 11.'111 HHHX li3MepeHI1i'I ~ 38BKCKT HB 

TO.TlbKO OT CKOpOCTH HBKOII.:IBHI1~ HHCfJOp\18Lll1H KBK cflYHKUHH BBCB \AI 

HBCKOJlbKO H3MBpBHHB t: acpcl)BK TH BHO. 3 c[A)BKTHBHOCTb H3M epeHHH 

, HO 1i OT TOrO 

~ (~) y:Jo6Hee 

y 

1 

t.. 

• 
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IC /(I 

\!flTOi-fll'' 

11.7 

tl.B .1 

11.9/ 

Kor _'Ja 

T OTL{a-

HH 

/1,10/ 

xam-

npH-

BC:t>ro Onpe(P,!llfTb KcH: llp1Ip8.1tf>Hll0 Rl'Cit u::J\IC'pP!!!Hl \IV 8C:,lll IW 3TO I_I:Vvtep0-

X \ 
Hue aaTpaTUTb ycn.cJIHI A , paTII!bi<' e ·LIIHHuo· • O•Ienii-liiO 3cjlr]:"'KTIIBHOCTb /\ (J;) 

paBHa HY.TliO BHe HHTC>pBa.1a 1 .']OCT:VI!Horo .(.'HI 1!3'.10peHHii, If BeJIHKa Tel!\-! 
1 

r.ne II3\Ie-

pHTb y .:::t06HO, ¢yHKUIHI 
Mox<eT Ob!Tb npe.'1cKa3aHa na ocnonaHHI! ana.TJw1n 

YC.rtOBJfli 3KCnepHM8HT8 HJ1H yCT8HOBJ18H8 OllbiTHbiM nyTeM, 9CJIH H3MepeHIIS1 y>Ke H!l'L1T', 

0'!8BIHlHO, HSH607Iee BbirOLlHb!M H3MepeHHeM S1B,TJS18TCH To, .QJ1Sl KOTOporo CI-<O-

pOCTb naKonneHHH HHcpopMaUHH lo napaMeTpax A 
YCHmlii 

I KaK cpyHKUHH 3aTpa'IHRaeM hiX 

V(~) 11.1 I 

6yneT M8KCiil\181bHOli, 4T06bJ o6ecne'-IHTb yC.TJOBHe 

lf(r;) == ma)( , /1.12' 

H8LlO TOJibKO H8liTH rrpOCTon CllOC06 Bhl'IHCJ18HHH cpyHKUHH B cnen:yJOuie'>t 9~ {t) 
naparpac!Je I13.TJaraeTCH TCOpe\18, KOTOpaH YCT8H8B.'IHB88T CBH3b CKOpOCTH H8KOilll9HHH HH

cpopMSUHH c nncnepcueli Kpunoti !/(a ,I;) 11 TeM ca:>.!hTM n:aeT npaKTH'IecKoe pewenne 

38.Ll8'1H 0TbiCK8HH51 H811BbirO.']H01"HIJero H3MepeHHH, 

§ 2. 0CHOBH8SI TeopeMa llJI8HHpOB8HHH 

-1 
:!yCTb n:aHa MaTp!iU8 ObH60K z ~ K, napaMeTpOB Cl : Q

1
, ••. , ct.,.. 

napaMeTphl A = a1) ... , a't , KOTOpbie 6;yD:yT Hac HHTepeCOB8Th, Mhl H830BeM 

OCHOBHOfi rpynnoii; OCT8BWH9CH napaMeTphl B=~Jt~,, ... ,a .... COCT8BHT 

LlOilOJ1HHT9J1bHYIO rpynny. 

x/ 
\ ~'w' (~) 

3qJCj)eKTHBHOCTb MOX<HO onpe.aeJIHTb cpOpM8.TJbHO paBSHCTB0:\1 I' {() = d J1. {,() 
.anH .aanbnefiLLero nponopuHoHanhHaH cBst3h neca n ycH.TIHH: W = C A , T8'1{ K8K 

H9HBHO npe.anonaraeMaH B .Q8HHOH B TeKCTe CllOBeCHOft cpOpMynHpOBKe. HecywecTEeH-

Ha. CooTHoweHHe vJ :: e A samno TOnbKo ilJISJ cTaTa'-IecKof'o nnaHnposaHHSJ, 

llOSTOMY OHO llO.Q'19pKHB89TCSI B KHHre I} I ITpli BB9.'19HHH cJJYHKUHM TPY:'1HOCT!i h (X'), 

csBaannofi c A (x) cooTHOll.:eHHeM ). (x) =. _i __ 
[£(lf.} 
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8biLleJ1HM B M8TpHII8 2-1 
llO.'J,M8TpHUY /{,-

1 
, KOT0p8H OTHOCHTCH TO.TlbKO I< 

T -1 
napaMeTpaM OCHOBHOH rpyllllbl 1 If llO!.lM8TpHUY , KOTOpaH OTHOCHTCH TOJibKO 

K Ll0llDJlHHT8JlbHOH rpynne napaMeTpOB: 

z-' ~ (_Rj__d 
\s=-11 T-1} 

/2.1 I 

.. 
1 --1 

/npHMOyrOJlbHbie M8TpHUbl $- If s LlBIOT CBH3b napaMeTpOB p83HblX rpynn/ • 

nycTb Cp8Lll1 napaMeTpOB Ct H8T JlHHel!H0-38BHCHMbiX, If CyUleCTByeT MBTpH-

z -1 
ua Z 

1 
o6paTHBH K MaTpHue • Paao6beM MaTpHUY Z Ha nonMaTpuubi TaKIH 

-1 
:tKe o6p830M 1 KBK STO 6b!Jl0 CLl8J18HO C M8TpHU8H Z 

r:z - :(-; C)) ) /2.2/ 

Q 
-1 q Q 1 o6paTHyiO K MaTpHue 1 M8TpHU8H OW!l:OOK 

HaaoaeM MaTpHuy ~-:.-

napaMeTpOB Ll0llOJ1HHT8JlbHOH rpynnhl llpH ycnoBHU, 4TO napaMeTphl OCHOBHOH rpynllhl 

A cPHKCHpOB8Hbl. 

H aaoaeM aenH'IHHY tf {A) , aanaHHYIO ¢opMynoH: 

q r A)= - t. rid R -1 
,. - en 11r' 1 

12.31 

HHcPOpMauHefi OTHOCHTellbHO rpynnhl napaMeTpoB A 

nycTb 

HB!il f; 

';/(a,~) SIBJls:IeTC!il llpOH3B01lbHOii cPYHKUH8H nepeMeHHOll t; /nepeMeH

MOX<eT 6biTb K8K LlHCKpeTHOH 1 TaK 11 Henpepb!BHOH I H 1111H8llHOft cpyHKUU-

eii napaMeTpoa CL 

h1 

f.( (a,~ ) =- C ( ~) + Z: Y'" ( ~) a lOt. 

d lec1 

n ycTb B pe3y1lbT8Te H3MepeHHH cPYHKUHH ~(a, l.) B TO'IK8 C, 

MaTpHUbl z nonyqaiOT npHpaweHHH 

Ll 2.kl<' ""' 
b zi<K' 

~ w(t) 
;: \N ~t< (~) lf'~c: 1 (1; ), 

12.4/ 

sneMeHTbi 

I 2.5 I 

r 

r 

I 

; ,. 

• 
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KO K 

TOJibKO 

12.1 I 

12.2 I 

rpynnbr 

12.31 

12.4! 

Tbi 

12.5 I 

1 1 

- see npose.aeHHoro M3MepeHIHI, paBHbiM o6paTHoti .c:rwerrepcHH 

Tor.aa HM88T MeeTo TeopeMa: eKopoeTb HaKOITJI8HHH HH¢OpMaUHH 0 .llaHHOM 

rpyrme A rrapaMeTpoB a... 
~(a,E.) 

~ lpaBHa yMeHbW8HM!O Ia aToti TO'-!Ke 1:, 
xi I .nHenepeHH ~YHKUHH 

npw ¢wKcauww aToM: rpynnhl napaMeTpos. 

Bo BBe.aeHHbiX BbiUJe o6o3Ha'-leHwHx yTBep>K.aeHHe TeopeMbi HMeeT BH.n 

~ w( ~) 

12.6 I 
n'1 

I< 1<'-1 , - L ~k(i,) Q~1t' 'fK I (~). 
I<J 1<'=?: 

Conep/KaHHe TeopeMbr eTaHoBuTeH 6onee HarJISI.l1HbiM B '-laeTHOM eny'Iae, 

Kor.aa HeT 6a.TinaeTHbiX napaMeTpoB H see m napaMeTpos BXO.l1SIT B rpynny A . 
Tor.aa 

o~_,., (x) = o, 

s r = o'" (X') 
bW{)() ,.,... . ' 

TO eeTb llpOM3BO.l1HaH 'fH¢0pMat:!1M paBHa KBa.apaTy KOpH.aopa OWH60K b {x) 

,;] OKa3aTeJibeTBO. 

Ka,;(.c:(OH M3 ITO.~MaTpi1U, Ha KOTOpbre pa36HTbi MaTpHUbi 2 -1 
H Z 1 H TeM 

o6paTHblM MaTpMUa.\1 1 ~TOpbre I1M8IOTeSI K 8THM I10.l1MaTpHUaM, ITOeTaBHM B eOOT

B8TCTBI18 MaTpauy ITOpH.aKa m , ITOeTaBHB Ha MeeTo H8.l10eT8!0IUHX 8Jl8M8HTOB HYJIH
1 HarrpaMep, 

12.1 I 

xl r, 
B e.Tiy'-laHx, Korna 3aBI1CHMoeTb !f\«,~)JIHH8HHa no napaMeTpaM a TO.TibKO 

IIpH6JII1)K8HHO, napaMeTpbi ene.ayeT cpi1Kel1pOB8Tb paBHbiMH HX epe.aHHM 3H8'I8HHSIM
1 KOTOpbie OHH HM8.TIH LlO cpHKCaUHH e':'rnaeHO rrpe /l<HHM H3MepeHHSIM

0 
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T flK He, :lOfiO·lHf~HH J,Je HY ']$!\! H, :-..1 i'lTfHllll·l oy '18:\1 oGo'!HO'IOTb :\18'1 j,J\1 H fiyKBa:\1 H. 

O•teB!l,'lHO, 'ITO 

z •tt+p+P +q, 
-1 -1 -1 - -1 t - 1 z == "£. +J + j + . 

TorDa yTBep,:,neuue Teope:-.tbl npu:vteT BUrl 

j tt(A} = 
c:z, \AI(~ ) 

WI 

q -1 s e..ttr = 'fp z,., ~ 
1 8 w (k') 

_, 

'fp ~"'' i, 

12.81 

12.91 

I cy:vt M uposaH He E riO LtBa,:<Llbl BCTp9'18101Jlll:\lC!il 11H,'ll7KCO'vl 3LtCCb H B !lBJih-

1 
ueliwe:\1 nonpa3y MeaaeTcH /. 

;:}OK838T8.TlhCTBO ctJopMyHbl 12.9" H8'1H9M C Fl8pbl1pOB8HW 

BocnOJlh30Basu: IfCh H3secTHhl'>t cooTHoweHHe:\1 

Mbl riO.Ily'IHM 1 'ITO 

'd IXl = lxl x:1
k; d x~,K , 

s e. I ~-11 
= 

Sw 

-I 
} R j(~l( 

R,""' s W' 

11HcPOPMBTli1H, 

12 .I 0 I 

12.11/ 

-I 
B 12. I 1 I axo.aSIT sapHaUHOHHhre npoH3BOLtHhre 3.TieMeHTOB MaTpHUhi R.. , Ko-

Top•,te :\io>I<HO HBHTH, BBpbHPYSI TO:»<.aecTBO 

_, = ~ 
Z,.v.' z.lfo'K PI( 

I 2. I 2 I 

Jei1cTBHTe1lbHo, aapbi-tpySI .12.12 I, HMeeM 

(lr"' + ~ z,."·)(z:'.l( +~2~. ")=-~PI(-, 12.131 

OTKY!l8 

-
<t>w 

_, ~ 2 _, z "~,, z 
"'1 ~w P'< • 

12.141 

/2 

c 
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12.81 

12.9/ 

TtHif. 

12.10; 

12.1 I ; 

n-1 
1\ 1 KO-

I 2,12/ 

12.131 

12,141 

noncTaBnSISI /2.14/ B /2.11/ H BCllOMHH8SI 1 'IT0 1 llO Onpe.lleneHHl0 1 

/2,15 I 

rrpl!XO.llHM K SIBHOMY Bhipa:x<eHHlO B8pRARBeHHOH npOH3BO.ll!iOH HHcpOpM8UBH qepe3 

BB9.ll9HHbie Bh!We MaTpHUhl 

~q -1 _, 

-= lD z 'l. 2 (4) 8 \II ) .. p 1C J( 1C I lr..1 , ) , , 
12.16/ 

TaK KaK 'f,. - npoHaaonbHhie cpyHKUHH, To .llnSI cnpaBe.llnHBOCTH cpopwyn&l 

/2.9/ HY*HO .llOK838Tb MaTpH'IHOe pasencTBO 

_, _, 

z,. .. ~""' z "''- ~
_, 

- -= t-' 
H enocpencTaeauoe Bhi'IHcnenHe neaoA '18CTH pasencTBa 12.17 I .ll8eT 

_, _, 
z,,., "(. IC.K' j! tc' 1 

C npyroit cTopOHbi1 H3 cpopMyn /2.7 I , 12.81 H 12.121 cne.llyeT 

DoMHO*BSI /2.20/ cnesa ua '! 
_, 

0 

0 

HMeeM 

0 
1. 0 

0 1 

-1 - -1 i -1_ 0-1 -r p-5 = , 

12.17 I 

12.18/ 

12.191 

12.201 

12.21 I 
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..lo:>.!HO a51
1
.ta.'lee. 2.19 c.'Jer,a Ha 'f-1 n Cflpana !lA "t , ;!C•I\''lll\1 

-1- -
q f + ~-1 t = 0 ' 

OTKY ~a 

rne 

--1 -1 -f -1 
1 'l.~ :t -lf. .. 

TaKll'-1 niipa.30M, paseHCTBO 12.17/ cnpaBe.t•tuao. 1: T ••">tH~:-.ta toKa.la!la. 

'-'H:""· II<' sapaattiiOHHh!l~ llp<>H'If\U f!•,:e UHrh_op;o..I~ 

npSIMbl:\1 Bbl'IIIC.'18HHe:\1 .TierKO rt0K{'138Tb, L{T() 

~ 6!.(~1) 

, w' ( t~.) 
6'1.((-f, ~.) b\, (t.._,F,.,) 

t _, ( ) 
b ( !_,, ~ .. } ::elf"(!;.,) z I< 1< 1 ~ 14 1 ~ .. 

' 

'3.22 

2.2:". 

/2.24. 

/2.25; 

0Tctona H€'r10Cpe!lCTBeHHO C.T'Ie.'lyiOT r!n~:\l)''lbl .'l.'lSl Bb!CWUX B8pli8Ul10HHblX rtp01i3BO!l .. · 

HbiX HH'l>"PMfllHIH 1 HartpHMep~ 

12.26 . 

$iq ~ 

= [s:ct.,~.>J [ 6'~-~ (E:., f;t.~ ~ 
~w(!4 )8w(!L) 

C.'lf',JCTBHE.' 1. 
CKopocTb HaKonneHHSI HH¢opMaUIHI S1B.rHieTcS1 Be.rtiPIIIHoii, I'dBapnaHTHOli no Kpali-

Heti Mepe K ;JHHeiiHOMY nepeonpeneneHif'O napaMeTpr·R Bnvrpu ocnonnol! 11 '1.0no.:1Hn

TenbHOH '6annacTHofi/ rpynn B oTnenbHOCTH 

c:t
0 

... ,~t. ~ B4 (ll 0 ... ,4t) , ... , 6'-(a1 , ... , tt"t) 

/2.27 I 

g~· 1 (4.,~ 1 , ... ,tt,..,), ... , Biot(a ... ,, ... ,a.."") 

, 
t 

Mep-eH 

ttl>l I 1 

H 

HOCT 
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'2.22 

2.2? 

Ha, 

12,24 

/2,25/ 

llp0lf3BO.'].·-· 

/2,26. 

/2,27 I 

15 

CIHI 

,;]eil:CTBiiT8JlbHO, 9Jl8M8HTapHOH IIp0B8pKOM MO)KHO y68[liiTbC51, 'ITO KaK LlliCIIep-6: (~) TaK 11 LlliCIT8pCl151 b;_'t (~) liHBapHaHTHhl K 3aMeHe /2;27 /, !lo-
J_j_ 

9TOi'viY B8Jll1'IITHa 
6'w ) 6y.'].y'IH HX pa3HOCTblO, TaK)K8 OCTaeTCl'l HHBapiiaHTHOH nprr 

CneacTBiie OKa3blB88TC51 ITOJI83Hh!M rrpH l1Jl8HHpOB8HHl1 l13M8p8HH5l B8.TIIi'IllH 

38BliCl1MOCTb KpHBOM ~ ( ll, ~ ) OT KOTOpb!X He Hail:aeHa B 51BHOM Bl1[l8, 6naroaaprr 

T.JeMy HX H8Jlb351 cPHKCHpoBaTb rrpocTSIM Bbl'IepKHBaHHeM H3 MaTpHUbl 2: . HarrpiiMep, 

rrycTb Hac HHTepecyeT 3Ha'I8HI18 KpHBOM ;j { tt, ~) B H8KOTOpoti TO 'IKe 
1 TO 

eCTb B8.T111'II1Ha t =d.. [ Q J ~o) 
poBaHH8 rrapaMeTpa '6 MO)KHO 

• IlpaKTH'IeCKH HY)KHoe JlJIH rrnaHHpoBaHH51 cPHKcH-

ocymecTBHTb, .rlo6aB!1B ycnOBHO B TO'IKe 

MepeHHe" 'j 0 = y ( Q, ~") ~ LlOCTaTO'IHO 60JibWI1M B8COM 1 H8H[l51 C ITOMOI..Ub!O ci:JopMy-

llbl I 1.7 I nrrcrrepciiiO 6,.., (f,) rrpii y'IeTe 9Toro "H3MepeHH51" 

c;: c.; )I /2.28/ 

~(Ct,f,.).::::_~D 

11 llCITOJlb30B8B cPYHKUHIO /2,28/ B K8'I8CTB8 b~-/ (!:) rrpH ITOLlC'l.eTe cPYHKUHH ~~ (E;) 

~q - '1. 1. ) 

~w(i;)- 6'~(!)- 6,..,(!1 
~(Q,(,)~ ~D 

/2,29 I 

J-1HBapH8HTHOCTb B8JHI'IHHbl r: { ~) rapaHTHpyeT HaM 38KOHHOCTb H O[lH03Haq-

HOCTb fiO[l06HbiX rrpH8MOB, 

CnegcTBHe 2. 

BeJIH'IHHil (T~ (~) 
CTBOM ~ 

' /2,30/ 

KOTOpoe H8ITOCp8LlCTB8HHO BhlT8KaeT H3 CMblCJia B8JIH'IHHbl 

CnegcTBMe 3 

BenH'IHHa 9~ { f;) YllOBJieTBOpHeT HepaBeHcTBy 

~ C{~ ( t.:) v.!( ~J ~ "(_ 
' 

/2,.'31 I 
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rne 
H3MepeHH(I Kp11BOli J (Cl:, I;) , 

H epaseHCTBO 12.31 / rrpespa waeTcH B paseHCTBO 

W(EJ seca BblfiO.!HeHHbi'< 

;2 .32' 
'2: a / ( ~ ,· ) w ( r. ,· ) ::: '?., , 

. I "" ' 
ec ... 1 BCH HHcp0pM8UiiH 9 ITOJ1y'IBH8 ll3!\!BpB!:iHBM TOJlbKO ~pHBOH j(ct,f.), TaK F.'1'. 

B 3ro:-..1 cnyqae cnpaaennHBO To)KnecT so 

~ G':(~,)w(() 
2.:)~:~ / 

m, 
c 

KOTOpOe MO )i<.HO npoaepHTb H8ll0CpencTB8HHbiM BU'IHCJ18HH8M, 

§ 3. 0epeMeweHii8 H81iBb!I'OllH8Hlll8ll TO'IKH ITO Mepe 

BhlllOJ1H8HHH 3KCll8pHMBHT8 

Ha npaKTHKe acerna 6biBaeT Bati(HO 3H8Tb, Ky.c.ta uepeMeCTHTCH Hanr::brronHefi

wee H3MepeHHe ~ 
lf (t) =max 

B ll8.11bH8HW8M, T8K K8K H3M8pHT8JlbH8H anrrapaTvpa .'J,OTI /-KH8 6SITb 3apaHee rrpHC'10-

co6neHa nnH COOTB8TCTBYIOW8ll rrepecTpoiiKH. Hapacye:-..1 CHa'Iana Ka'IeCTBBHHy!O Kap-

TliHY rrepeMeWeHHH ~ co speMeHeM. 

·} 

Cor'nacHo ciJopMyne I 1.11 I 

v ( ~) == q:.V C t J A ( t) 
BXOLlHT .QB8 C0!\1HO ,[, HTB-Tl H. 4TO KacaeTCH cpyHKUHH 3~JC\J8KTHB-

B qJyHKUH!O lf ( ~) 
HOCTH A(~) , iO ee uaMeHeHHH o6hi'IHO HOCHT xapaKTep yTO'HieHHII, He rro.a.aaJOwHx-

CH npe::.ICK838HH!O 3apaHee, TaK 'ITO Mbl 6yneM C'IHT8Tb ec i10CTOHHH0ll BO Bp8'\!8HH. 

HarrpoTHB, qJ"HKUHH CJ~ (~) HeyKnOHHO yMeHbwaeTcH rrocne K8i-hDOr'O H3MepeHHH, 

'ITO '1.!0 ;eT BI::I3B8Tb 60.Tlbllll1B rrepe:1.!8W8HHH H8l!Bblr'O.'J.HBiillie1i TO'IKH • .']etiCTFIHT:'ib-

HO, !13 HepaBBHCTBa /2.30/ BNT8K88T HepaBeHCTBO 

V(t) ~ 
~ (t) 

W(~) 7 

r.l' 

H3 K0TOp010 C O'!BBHLlHOCTblO cne.1yeT 1 CJTO ITO >v!epe BbiiT0'1H8HIHI H3MepeHHi:'t B TO'-IK8
0 

rne if 1 !,) .--rocTnraeT 1\.aKCHMyMa, senHcriHUl 3Toro :-..taKCHMyMa 6biCTpo rra.J.aeT. CaM 

~ Il~H 3TOM MOryT HBCKOJlb-
\18KCII\I".,'\I H B71.18CTB C HHO.! H8!1Bbii0.'1HBiiJ; i!H TO'IK8 

KO C\<··t!!8TbCH B CTOpOHy. 

II 

B 

T 

H 

• 
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Vl3o6pa311M nepeMeweHI1e H811BbirO:JHeiiweti To'IKH 

no OCR a6CURCC BpeMH t 1 a no OCH 0pDHH8T - TO'IKY 1 B KOTOpOR npoR3-

BO[lHTCH H3MepeHHH H rne B D8HHbiH MOMeHT H8K8nJIHBaeTCH BeC /pRe, 11. [lycTb 

TO'IK8 0 Hao6pa}KaeT MOMeHT, Korna nocne HeKoTopbiX npensapHTe.TJbHbiX /sHen.Tia-

HOBb!X/ H3MepeHHH 6binO H8'I8TO nnaHHpOB8HHe H HaiineHa. TO'IK8 l 0 , 1/(£.) = fn{t)(. 

nycTb K8fK[lOe H3MepeHHe Tpe6yeT e[lHHH'IHOrO BpeMeHH H nepen H8'I8JIOM 

Ka>Knoro cneny10wero H3MepeHHH IHa pHc. 1 B MoMeHTbi 1,2 ••• / oqepenHaH HaHBbi-

ronHeH:wa51 TO'IK8 ! 1 1 !;L 
7 

.• • nOLJ.C'IHTbiB8eTC51 38HOBO. 

CnenyeT O)KHnaTb, 'ITO HeKoTopoe speMg HaHnyqwaH TOt.IKa 6yneT 

TOJibKO He3H8'1HTeJibHO nepeMewaTbCH 1 noKa B HeKOTOpb!H MOMeHT /MOMeHT 8 H8 

pRe. 1/ He o6Hapy>KRTCH, 'ITO COOTBeTCTByiOWRH 8TOH TO"!Ke M8KCHMyM cPYHKURH lf(E,) 

IMaKCRMyM N: 1 I cTan HH>Ke onHoro H3 paHee BTopocTeneHHbiX MaKCHMyMoB 

IMaKCHMyMa N2 2/ aToii cPYHKUHH, R HaHBbrronHeiiwag TO'IKa nepecKO'IHna Tyna 

Ia TO'IKY ~. Ha pRe. l I. 

TaK K8K H3MepeHH51 CHJibHee BCero yMeHbW8 lOT HMeHHO Te M8KCHMyMbl 1 B KOTo

pb!X OHH npOH3BO[l51TC51 1 TO H8HBbiranHeHW8H TO'IK8 6y neT B [l8JibHefiweM HeKOTO

poe BpeM51 nepecKaKHBaTb MerKLlY MaKCHMyMaMH N2 1 H N2 2. 3aTeM BbiHBHTC51 Tpe

THH MaKCHMyM IMoMeHT 19 Ha pHc.l/ H TaK nanee, noKa RX "!Herro He nocTHrHeT 

nonHoro "!Hcna napaMeTpoB m I Ha pHc. 1 Hao6pa>KeH cnyqan m 31. 

K orna 'IHCJJO MaKCHMyMoB cpaBH51eTcH c 'IHCnoM napaMeTpoB, HOBbiX MaKcH-

MyMoB y cPYHKUHH lf ( ~) IIOHBJ151TbC51 y>Ke He 6yneT, H TO'IK8 ~ H8t.IHeT 110 He-

KOTOpOMY 38KOHY "noceW8Tb" BCe ht. M8KCHMyMOB 1 o6ecne'IHB851 T8KHM cnoco-

6oM HeKOTOpOe pacnpeneJJeHHe yCHJlHH Me>Kny HHMH, cf>yHKUHH lr ( t;) cTaHeT 

npH 9TOM yMeHbW8TbCH OCT8B851Cb IIO.:J:06Hoil: C8MOH ce6e, TaK 'ITO npaKTH'IeCKH npeKpa

THTC51 H nepeMeWeHHe M8KCHMyMOB 1 KOTOpbie 6ynyT B D8JlbHeH:weM OCT8!!.8TbCSI BOJ1R3H 

HeKOTOpbiX TO'IeK E._(t), • .. 7 ~OD (m) • QqeBHDHO, DJ151 Taro, 'IT06b! 

cPYHKUHH V ( ~) OCT8B8J18Cb B LI.8JlbHeHu..eM IIOD06HOH C8MOH ceiie /'ITO HBR6onee 

BhlrOLI.HO C TO'IKH 3peHHH CKOpOCTH HBKOnJJeHHH HHcPOPMBUHH/ 1 Ha HOBhle H3Mepe-

HHH B TO'IK8X ~00 (i)' ... , !:_ (ht) H8DO 38Tp8'1HB8Tb yCHJlHH nponOpUHOH8JlbHO 

y}:<:e 38Tpa'leHHbiM B HX OKpecTHOCTHX 1 H B D8JlbHeHW9M pacqeT QqepeLI.HOH HaH

BbirODHeil:weil: TO'IKH MO:>KHO npeKpaTHTb • 
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Eemt: <i:JyHKUHH \ ( {) He eHJibHO 38BHeHT OT llpOH3BOllHMbiX H3MepeHHH, 

HJ1H 9T8 38BHeHMOeTb H3BeeTH8 1 BelO KapTHHY rrepeMemeHHSI H8HBbironHeii:weii: TQq

KH MO.fKHO paee'IHT8Tb 38paHee1 BOellOJ1b30B8Bll1Heb TeM 1 'ITO <i:JyHKUHSI 9~ (l;}38BH-

eHT TOJ1bKO OT BeeoB W ( ~i,) 

:fl xl. 

H He 38BHeHT OT eaMHX pe3yJ1bT8TOB Ha6niDneHHH 

(o 
.. 

[{ eii:eTBHTeJ1bH0 0 Haii:nSI 0 Mbi MO:>KeM no6asHTb yenOBHO B 9TOH TO'IKe Bee 

w(l;o) = ~ (E.o) , H8HTH TO'IKY :!., • no6asHTb B Heii: OllSITb -TaKH 

yenOBHO see w(~.,)==- ). (~.,) , H TaK nanee, HMHTHpySI T8KHM o6paaoM Beeb 

rrpoueee HerrpepbiBHoro rrnaHHposaHHSI 9KerrepHMeHTa. K orna BbiSIBRTeH see h1. MaK

eHMYMOB1 paeqeT MO:>KHO aaKOH'IHTb H HapHeosaTb rpa¢HK, rrono6HbiH pHe, I, Ko-

Topwii: Terrepb eTaHeT rrnaHoM 9KerrepHMeHTa, B enyqae, eenH Bo speMSI aKerre-

pHM9HT8 <i:JYHKUHSI A(~) HeO:>KHll8HHO eHJibHO H3MeHHTeH, ll81lbHeHWHH ll1l8H 1 eeTe· 

eTBeHH0 1 llpHneTeSI paee'IHT8Tb 38HOBOo 

§ 4. 3 a K n 10 q e H H e 

noeMOTpHM H8 peaJibHOM rrpHMepe, K8KOH llpH6JIH3HTeJibHO BbiHrpbiW B TO'IH0-

/2/ 
eTH MO)KHO o&HnaTb oT rrpHMeHeHHSI rrnaHHpoBaHHH 9KerrepHMeHTa, B pa6oTe 

H3 yrnOBhlX paerrpeneneHHH Heii:TpOH-rrpOTOHHOro paeeeHHHSI llpH p83J1H'IHhlX 9HeprH-

~ 11 
SIX HeKanaeb KOHeTaHTa U -Me30H-HYKJIOHHOH eBS13H r • B KaqeeTBe llpHMe-

pa yno6Hee Beero OeT8HOBHTbeSI H8 orrpeneneHHH KOHeTBHThl /t H3 Ollb!T8 llpH 

9PeprHH 380-400 Mas. 

CornaeHO eneneTBHlO 3, llJlSI eKOpOeTH H8KOllJieHHSI HH<i:JOpM8UHH OTHOeHTeJibHO 

BeJIH'IHHbi /J. eymeeTBy~T eooTHOWeHHe 

~ 7~ ( e,.) w,. = 1 , 
' 

14.1 I 

x/ ( 
EenH <i:JyHKUM:H ~ Q., ~) 

1lHHeHH0 0 TO <i:JyHKUHSI '/~ (E,) 
T8TOB H3M9peHHA ~i 1 HO 9THM 

38BHeHT OT rrapaMeTpOB a He BllOJIHe 

6yneT B HeKOTOpoii: eTelleHH 38BHeeTb OT peaynb

o6bi'IHO MO:>KHO rrpeHe6pe'lb 0 

It 
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KOTOpOe ITOK83bJBaeT 7 '-!TO OT ne.TlbH:,re cnar'le:vrbre 9:._.(BJWc· MoryT B HeKoTopoM 

C\lb!C'le xapaKTepH30B8Tb rrpoueHTHbiH BKlla t 
. xl 

£. - 10 H3:viepeHJHI B HHcpOpM8UHIO 

I i. . o n.:enr1'-I rme t 
12 I 

k.aK 8TO BIEIHO H3 rrpHB0IlHM010 B paOOTe pHCyHK8 1 yCHJ1HH ITO 113:v!epe-

c/ 0 0° - 1 80° 6 6 1-!Jo! 10 B HHTevBane yrnoB hlJ1H pacrrpeneneHhl rrpH nH3HTenhHO 
c/Sl 

paBHO:\lepHO. noLIC'-!ET BeJ1H'-!11H ITOKB3al1 1 '-ITO rrpH 8TOM pac~peneneHHH 

YCH.TIHH f KpaAHHX TO'-!eK rrpH yrnax 0 0; 
Ol1H3KHX K 180 BHeCJIH 90/0 HHcpOpM8UHH

1 

a Ha OCTB.TlhHbJe 29 TO<JeK rrp11LL.'10Cb TO.TlbKO 10% BCel HHCpOpMBUHf!. EcnH o6cy:>Kna

eMb!H OITb!T paCCM8Tpi1B8Tb KaK OITbiT ITO orrpeneneHHIO TO.TlbKO KOHCT8HTbl /1., TO, 

rrpH:MeHHB K HeMy ITJ18HI1p0B8HI1e, 6e3 L10ITOJ1HHTenbHhlX 38TpaT BpeMeH!1 H CpencTB 

KOHCTaHTy /1- MO:ti<Ho 6bmo 6br H3 8Toro 8!,crrepHMeHTa orrpenenwr:. 2-3 pa3a 

TO'-!Hee. TaKoe ;Ke yTO'IHeHHe KOHCTaHTbi { i. rrpH rrpe:>J<HeM pac lpeneneHHa ycnnHA 

ITOTpe60B8l10 6hl 4-x - 9-H Kp8TH010 yBel1H'-!8HI1H BpeMeHH pa60Thl H8 YCKOpHTene. 

B YHHBepC8llbHbiX IHaiUyiTbiBBIOIUHXI 8KcrrepHMeHT8X, rne ITO'-!TH Bee BXOUHIUHe 

B 38BHC11MOCTb 'j (a 
1 
l;) rrapaMeTpbl a rrpenCT8BJ1HIOT HerrocpencTB8HHb!il: HHTe

pec IBxonHT B rpyrrrry A I, rrpHMeHeHHe rrnBHHpoBaHIHI nacT, oqeBHUHO, 3Ha'-!H-

Te.TibHO 6onee CKpOM "biA Bbii1rpbiW B TO'-!HOCTH. Hao6opoT, B CITeUH8l1H3HpOB8HHhlX 

8KCITepnMeHT8X 1 L1J1H KOTOpb!X OTHOWeHHe 

m 

m 
~ 3e.TIHKO I n.nH orrbrTa, rrpifBeneHHoro 

Bbiwe paBHHeTCH 101, MO:>KHO O/Ki1U8Tb OT rrpHME:rleHHI'f IT.TI8HHpOB8HHH cyrue-

CTBeHH010 YTO'-!H8HHH pe3y.TihT8TOB. 

xl 
CTp010 10BOp5I, OTB8Ti1Tb Ha BOrrpoc: "CKO.TlbKO HHcpOpMaUHH BHOC5IT T8KHe-

TO H3MepeHHH?"- 0UHQ3H8'-IHO H8J1b3H, T8K KBK HHcpOpMaUHH - H8l1!1HeftHaH cpyHKUHH 

BeCOB. 0UH8KO MO:ti<H0 1 HarrpHMep, ITOUC'-IHT8Tb 7 CKO.TibKO 6b!J10 Obi ITOTepHHO HHcpop

:1.18UIHf7 ec.TIH Beca T8K!1X-TO H3MepeHHli yMeHbWHTb B 10 pa3, ITC t'p8BHeHHIO C rro

repetJ: HHcpOpM8UHH npH I1pOITOpUHOH8llhHOM yMeHbW8HHH BeCOB BCeA H3MepeHHI B 

re )!<e 10 _pa3, BenH'-llfHbi Cf~ W cooTBeTcTByiOT 6ecKoHe'-!HO ManoMy rrporropuHoHaTJh

HOMY yMeHbWeHHIO BecoB. 
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!1HTepaTypn 

H •. l. KaenHKOB, c.H. CoKO.TIOB. AH8Jlli3 9K(;nepHMeHT8JlbHLIX n.aHHhlX MCTO '10~1 
Y18KCH~p1a npaB;Jonono6HSI, rn. Y. llpenpHHT OH Hl-1, P-2:)5 i 1 958'. 

H .C .AMar.,o6enu, JO. \\ .K asapHHOB, C.H .CoKonc '"'• VJ.H .C IHII1H. Onpn.1. "w ·1: 11' · 

KOHCT8HThl ;1. H3 naHHblX ITO UIH};qJepeHUI18.TlbHi:~ ce'ieHHW·' ynpyror0 n -p 
·pacceSIHI1SI npH 3HeprHHX 90,.'380-400 H 6:30 ,'v\3B. f1penv~mT Oi-' !11, .:1-=-,:·;, jr)f;(l. 

PyKonHCb rrocTymma B H3.'18T ·JibCI<Hii oT.tE'.•T 

20 HIO:JSI 1960 rona. 
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