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ELE PA3 K BOIMPOCY ONPEAEJEHHUA MMOKA3ATEJIA
W3YYEHHOCTU MECTOPO)XIOAEHHWS U OLIMBKHU AHAJIOTUHU
MO CNNOCOBY BTOPbLIX PABHOCTEMH

A. H. BOJIKOB

(ITpencTaBreHO HAYYHBIM CEMMHApPOM Kadexp MapKIIeHAepCcKOro jena M reoiesuu)

B cratee [1]| MHO#H Obla mokazana OWHGOYHOCTH (QOPMYJAB [POG.
I. A. KasaxkoBckoro, npeasnoXKeHHOH UM JJs OlpeaeneHHs abCOJIOTHOTO
10Ka3aTesss H3MEHUYHMBOCTH H3yuaeMOro CBOHCTBA MECTOPOKJIEHHS C YUETOM
BTOPLIX PA3HOCTEH, BHIUHC/AEHHBIX 110 JMATOHAJMSIM KBAJPaTOB Pa3BeL0UHOM

CEeTKH
W Vi
2 (]l' A

la: g (1)

K

rjie ¢; — Beca BTOPBIX pasHocTell, 0OpaTHO NPONOPLHOHANbHLIE HHTEpBa-
JaM onpo6oBaHus (Tak 3TH BeJHUYHHL Ha3biBasa npod. JI. A. Ka-
3aKOBCKHI B psige cBoux paboT, B TOM uuc/ae B paborte [2]);
A” — BrOpble pa3HOCTH, BBIUHCAEHHBIE O CTOPOHAM M JHATOHAJSIM;
K — ofbllee UYHCAO BTOPHIX PAasHOCTeil IO CTOPOHAM W JHATOHAJAM;
[, — abCcoMIOTHBI TNOKa3aTe/nb H3MEHUHBOCTH H3yuaeMOro CBOHCTBA
MeCTOPOXKJeHHUs.

B pa6ote [3] mpod. JI. A. KasakoBckuii Ha3biBaeT ¢ yxe He BeCaMH,
B OOBIUHOM HX CMBICJE, a KO3(p(HUIHEHTAMH, TO3BOJSIONIKUMU M€PEeXOLHTh
OT BTOPBIX Pa3HOCTEil, COOTBETCTBYIOMIHX OJZHOMY HHTEPBaJsy OMNPOGOBAHHS
(mmaroHa;au pa3BenOUHON CETKH) KO BTOPHIM Pa3HOCTSIM, OTBEYAIOIIUM APy -
roMy HHTepBaJay onpoloBauus (CTOpPOHE KBajgpara pa3BeIOYHOH CETKH).

B 3rtofi paGor¢ He Jaercd NPHHUHIHAABHOTO OODBSCHEHHA, IOYEMY
HMEHHO HYKHO I1€PeXOJHUTb OT BTOPHIX PA3HOCTEl, COOTBETCTBYIOIIUX 00.Ib-
uIeMy HHTEepBaJy OnpoOGOBaHHS, KO BTOPHIM PAa3HOCTSM, COOTBETCTBYIOIIUM
MEHbIlIeMYy HHTepBaJqy OnpoOOBaHHS, a HE HA0O0OPOT, XOTHA 3ITO COBCEM
He 0e3pas3MMyYHO: NMepexojad KaMepa/bHbIM IIyT€M K MEHbLIeMY HHTepBa/ay
onpo6OBaHMUS, MBl HCKYCCTBEHHO MOBBIIIAEM TOYHOCTh passenku. [lokasa-
TeJNbCTBOM ClIpaBeIMBOCTH NpumeHeHus gopmyast (1) mpod. . A. Kasa-
KOBCKMI CUHTaeT TO, 4TO 3Ta OpPMysa NPUTOAHA [/ BHIUKC/IEHHS CPeJ-
Hero 3HayeHHs CTOPOHBI KBajJpaTa, KOIJa H3MEPeHBl C OAMHAKOBO# OTHO-
CHTeJNbHOH OMmHOKO# BCe ero CTOPOHbl M JauaroHa/dd. JleficTBHTEAbHO,
B 3TOM 4aCTHOM cJaydae gopmy.a (1) npuroaHa /s BHIUKCJAEHHS CpeJHEro
3HAYeHHUs CTOPOHBl KBajJpaTa C y4eTOM JHaroHazseil, HO Mbl abCOJIOTHO
He BHMJIHM aHAJOTHH MEXIY 3TOi 3ajaueil U onpeneseHueM aGCOJIIOTHOIO
noKasaTe/si H3MEHUHBOCTH MHTEPECYIOIIero Hac CBOMCTBA MECTOPOKAEHHUSI.

Hamu Bo3paxceHusi npoTtuB npumeHeHus cdopmy.asl (1) mas Boiuuc/ae-
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uusg f, ¥ Tex JOBOJNOB B ee 3alllUTy, KOTOpPbe NpHUBeAEHH B paGore [3],
COCTOAT B CJAEAYIOileM.

- AGcoJOTHBIH MOKa3aTenb HW3MEHUYHBOCTH TOTO HJAHM HMHOTO CBOHCTBA
MECTOPOXKIEHHs U OWHOKA aHAJIOrHH ONpPeAeasAloTCa AOCTATOYHO HaleXHO
TOJbKO IPH OTHOCHUTEJABHO O0JbIOM uYHuc/ae 1po6. [lpu OGosabmom xe
gyucsae 1npo6, kak caenyer u3 ¢opmydan (2), (3) u (4) u raba. 1, uncao
BTOPLIX Pa3HOCTell, onpejeqeHHBIX MO CTOPOHAM H JAHAroHa/isM pa3Bejou-
HOH CeTKH, NMOYTH OJAMHAKOBO (pa3BeqOYHAast CeTKa KBaApPaTHOH (OpMbI).

K, = 2n(n — 2), (2)

o = 2 (n T 2)2’ (3)
Kl i

d= i ek (4)

rAe Ky-— YHUCJO BTOPBIX pPA3HOCTEH, BBIUMCJAEHHBLIX IO CTOPOHAM pa3Be-

JIOUHOHN CeTKH;

Ky — YUCJO BTOPHIX paszHoOCTell, BBIYHCAEHHBIX [0 JHAroHaJsAM pas-
BEJIOUHOH CeTKH;

d — OTHOIIEHHE YHCJa BTOPHIX Pa3HOCTe, BBIYUCJIEHHLIX IO CTOPO-
HAaM pa3BelOYHOM CeTKH, K UMCIy BTOPHIX PasHOCTEeHd, BHIYHC-
JeHHBIX 10 AUaroHaJ/daMm;

. — 4UCJA0 TOUeK OnpoOOBaHHA B OJHOM pPfAAY pa3BeJOUYHOH CETKH.

Ta6auma 1

Yueno Touek Yucno BTOPHIX pas3HocTel Mmo: OTHOmeHue
onpo60oBaHHH o ik
nXn=n? CTOPOHAM JTHaroHaAsiM 07 S sl it X
(1) (#2) \ Ky
3X3=9 6 2 4 3
4x4=16 16 8 8 2
5X 5=25 30 18 12 1,67
6 6=36 48 32 16 1,50
To¢t—=19 70 50 20 1,40
8 8=64 96 72 24 1,33
9% 9=81 126 98 28 1529
10 10==100 160 128 32 1,25
15X 156=225 390 338 52 1515
20 20=400 720 648 72 111

To, uro c yBeqnueHueM 4HC/Ia TOYE€K ONPOGOBAHUS UHCJAO BTOPHIX
pasHocTedf 1o AuaroHaasaM pasBeJOYHON CeTKH OJM3KO K UYHC/IY BTOPHIX
pPasHoOCTEH MO CTOPOHAM 3TOH CETKH, FOBOPHT O MX PaBHONPABHOM 3HAYe-
HHHM B PENICHHH NOCTABJIEHHON 3aaaud. DTO MOJOKEHdE YCH/IMBAETCS eule
i T€M 00CTOATEJILCTBOM, UTO BTOPHIE PA3HOCTH MO CTOPOHAM M JAMATOHA-
JSIM  BBIPAXKAIOT H3MEHUYMBOCTH H3Y4aeMOI'o CBOACTBA MeECTOPOKIEHHUS
B PasJUYHbLIX HalpaB/JCHHAX.

© Bce 3710 ykaspiBaeT Ha HEIONYCTHMOCTb npuMeHenusi dopmyant (1)
B TOM TOJKOBaHWH, Kakoe efl naHo B pabGore [3]. YuurTeiBasg ckasanHoe
BBILIE O BTOPHIX PAa3HOCTAX M He 00paljas BHHUMaHHS HA CJOKHBIA Xapak-
Tep H3MEHYMBOCTH M3Yy4YaeMOro CBOHCTBA MeXJy TOUYKaMH ONpoGOBaHUS,
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MOXXHO ObIIO Obl C OOJbINEH JIOTHUHOCTBIO NPENJIOKHTH MPHUBELEHHE TeX
M JADYTUX pa3HoCTeil K CpejHeMy HHTepBaay onpoOoBaHHd. B atoMm cay-
yae B ¢opmysie (1) Bropble pa3HOCTH, BbLIYUCJAEHHBIE O CTOPOHAM pa3Be-
JIOUHOH CEeTKH, NPHIIJIOCH Obl MHOXUTH Ha ¢; = 1,20, a BTOpH€ Pa3HOCTH,
BBIYUHC/JAEHHbIE MO JAuaroHansiM—Ha ¢, = 0,85. C yueToM 3THX 3aMeuaHuii
¢opmyaa (1) Oyner uMeTb BHA: | :

et g1 XA g, A (5)

3
& K

rie LA; —cyMMa BTOPBIX Pa3HOCTEl MO CTOPOHAM pPAa3BeLOYHONH CeTKH;
YA; —cymMa BTOPHIX PasHOCTeH MO MHAroHaAsAM pa3BeJOYHOH CeTKM.
3nauenue abCONIOTHOrO KO3(h(dUIMeHTa U3MEHUHBOCTH, KaK IOKa3aHo
B paGote [l], MoxeT GHITh NOJyueHO 10 GopmyJe
L PAT
](l o ? (6)
Lp
rae P —Beca BTOpHIX pasHocTefl, 06PaTHO NMPONOPLUHOHANbHbIE HHTEPBaJY
onpoboBaHus. [/is1 BTOPBIX PA3HOCTEH, BBIUHCJAEHHBIX [0 CTOPO-
HaM Pa3BeJOYHOfl CeTKH, BeC paBeH €JHHHLE, a [0 JUMaroiaju

ST = ()7

dopmyaa (6), Takum 00pa3oM, YUHTHIBAeT OOLIENPHUHATHI Kpurepuil
JJIS XapaKTePUCTHKH TOYHOCTH pasBeIKH — MHTEpBa/J OnpoboBaHUud. ITO
6€3YCJA0BHO §BJASIETCS NMOJO0XKHUTENABHONH CTOPOHOH 3TOH (POPMYJIBL.

Ecau, oaHako, uMeTh B BHAY, YTO JAJAd JOCTHXEHHUs 3aJaHHOH TOYHO-
CTH pasBeAKH HHTepBaJ OnpoOOBaHHA MOXKET KOae0aTbCd B HEKOTOPHIX
npejenax, TO Ha 3TOM OCHOBAHHH MOXHO BeCa BTOPHIX pPA3HOCTEH IO
CTOPOHAM M AMAroHa/JiiM CHHTATh OJMHAKOBBIMH M TOTjJa BhIpaxceHue (6)

IIDUMET BHJ
s‘A//

1(1 R (7)
K ;

Beimie MBI FOBOPHJH, 4YTO JAJAS J0Ka3aTeabCTBA ClpaBeaaHBOCTH (GOPp-
myasl (1) B paGore [3] Oblia caenaHa cchbliKa Ha TO, YTO 1O 3TOH (op-
MyJe MOxeT ObITb HaiJE€HO HAMBEPOSITHOE 3HAaueHHe CTOPOHHl KBajapaTa
10 M3MEPEHHBIM C OJHHAKOBOH OTHOCHTEJNLHOH OIIHOKOH 3HAUEHHSIM CTO-
pOH M auaronasnefl (nocne 3aMeHs, KoHeuyHOo, B ¢Qopwmyae (1) A” na ).
ATO COBEPIIEHHO CIIPaBeJIMBO, TaK KaK MeXJy CTOPOHOH W JHArOHAIbIO
KBajpaTa CyILIeCTBYeT CTPOTO Olpeje]cHHasl 3aBHCHMOCTb—CTOPOHA KBaJ-

pata Bceria B /2 pa3 Meubmie ero jguarosanu. Takofl 3aBHCHMOCTH,
0.1HAKO, HeT (naxe cyry6o nmpubaHXKEHHOH) MEeXKAY BTOPBIMH Pa3HOCTSIMH,
BLIYHC/JCHHBIMH 110 CTOPOHAaM H JAKAroHansiM pPasBeLOYHON CEeTKH, a CJex0-
BaTe/bHO, HET H aHaJOTHH, O KOTOpoifl roeoputcsi B pabote |3], memay
3TAMH JBYMS 3aj/lauaMH.

Taknm o6pazom, npumenenue ¢opmysabl (1) He MOXeT ObiTh OGOCHO-
BaHO M3BECTHOH H3 TE€OMETPUHM 3akOHOMEPHOCTLIO MEXKAY JHHeHHBIMU
3/J1€MEHTAMU NPaBU/IbHOTO YeTHPeXyroJbHuKa. [Ipumenenue 310l GopmyJibl
OCHOBAHO HA CaMOM JeJe Ha JAPYroil HecyuecTBYIOIEeH 3aKOHOMEPHOCTH—
Ha NPeJNOJOXKEeHHH, YTO HM3MEHEHHE BTOPBIX PA3HOCTEH NPOUCXOAUT MO
3aKOHY npsAMoil. IDTO Jerko OOCHapyxXuBaeTCs H3 Bhipamenus (8), ¢ mo-
MOILLbIO KOTOpPOro B dopmyJsae (1) ocymecTBisieTcss NpPUBEJEHHE BTOPHIX
pasHOCTeH 10 AMaroHaJH,

V4
App = A” o 0 0,7 A", (8)
LA
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rae A, — npuBefeHHOE 3HAYEHHE BTOPOfl PAasHOCTH, K HHTepBaay, pas-
HOMY CTOPOHE KBajapara; ;
A” — BplUHC/IEHHOE 3HAueHHe BTOPOH PAa3HOCTH IO JHATOHAJIH pa3Be-
JIOYHOH CeTKH; ;
l,— cropoHna kBajpara pa3BeJl0YHOH CETKH;
[ - nuaroHajsb KBajpaTa pPa3BeJOYHOH CETKH.

Taxk xak uaMeHeHue J1000ro CBOHCTBA, AJA9 KOTOPOLO OIpeLe/IAeTCs
omwrnOKa aHa/IOrMHM, a CJAeJ0BaTeJbHO, M H3MEHEeHHe BTOPHIX PAa3HOCTEeH,
OPOHCXOAUT IO CJAO0MKHOH KPHUBOH, TO NPUBEJEHHBIE BTOPbLIE Pa3HOCTH
UMelOT Juub (UKTHBHBIH XapakTep, NpuOAHKasach K JeHACTBHTENbHOCTH,
KOrJa 3aKOHOMEPHOCTb H3MEHEHHs H3yuaeMoro CBOMACTBA NMPHOJIHKAETCH
K NpAMOfl H, HA06OPOT, YAaJdASCh OT HCTHHBI, KOrJa 3Ta 3aKOHOMEPHOCTH
ycaoxHsiercsa. K3 aroro caeapyer, uTo npHBeLEHHbE PA3HOCTH HMeEIOT
MEHbUIYIO JOCTOBEPHOCTb, T. €. MEHBbIIHH BEC, YeM BBIYUCJEHHBHIE [0
HENOCPEACTBEHHBIM JaHHbLIM omnpo6oBaHusg. C ydeTOM 3THX 3aMeuaHui
dopmyaa [1] noskna ObiTh 3aMeHena dopmy roit [9]

o P, X! + P,g XA, Lk 9)
p
rape P, — Bec BTOPbIX pasHOCTeH, BBIYMCIEHHBIX MO CTOPOHAM pa3Benod-
HOU CeTKH;
P, —Bec BTOpbHIX pasHOCTei, BBIYHCJAEHHBIX IO JHATOHAJASM pa3Be-
JIOYHOH CEeTKH;
g — K03Q(duuUeHT Aa8 NPUBENEHHS BTOPLIX pasHOCTell, BLIUKC/EH-
HBIX 110 JAMaroHaJd pas3BenouyHOl ceTkH, pasBubiil 0,7.

Bonpoc 06 onpeneseHnn BeCOB B 3TOM Cayyae pacCMOTPEH HAMH
B pabore [4].

M3 Bcero TOro, uTO CKa3aHO HAMH Bele 00 onpeaeneHuH abCOJIOT-
HOT'O MOKa3aTe/si '3MEHYUBOCTH TOTO HJIM HHOIO CBOHCTBA MECrOpPOKAEHH ],
MOXHO CJAeJaTb CJaeyIolue BbIBO/BL.

1. B ocHoBe ¢opmysnl (1) JexHUT HE CylleCcTByloulasi B NpUpoOJLe 3aKo-
HOMepHOCTb. McnosbzoBanue 3T1ofl popmy/abl BCeraa NMPUBOAMT K HCKYCCT-
BEHHOMY MOBBIIIEHUIO TOUHOCTH pas3Beaku. OHa He YUHUTHIBAeT PA3JAHUHYIO
JIOCTOBEPHOCTh BBIUHCJEHHBIX MO HENOCPeJACTBEHHbIM HAOGJAIOAEHHAM H NpU-
BEACHHBIX BTOPHIX pasHocTeil. Dra ¢opMmysna A0MKHA OBITh HCKAIOUEHA H3
NPaKTHKH.

2. ®opmyaa (9) aBasgercs aydmnm BapuantoM Qopmyas (1), Tak xax
OHA YYHTBHIBAET BeCa NPHUBEJEHHBIX M BBIUHC/JAEHHBLIX MO HENOCPeJACTBEHHBIM
JlaHHBIM BTOPBIX pasHOCrefl, cCoOXpaHss, OAHAKO, OCTA/bHbIE €e HEeJOCTaTKU.

3. ®opmyna (5) coxpaHseT OCHOBHOH HejocTaToK (popmy.bl (1) —uH-
TEepHoJHpPOBaHHE, OJHAKO, B CBfI3W C Te€M, UTO 3/leCb BTOPbHI€ DPA3HOCTH IO
CTOPOHAM M JUArOHAJSIM IPHBOJASATCS K CPeAHEMY HHTepBaJay Oonpob6OBaHHA,
OHA 3aCJYKHBAaeT ONpPeJe/]eHHOTO0 BHHUMAHHUI.

4. ®opmyaa (6) xopomo 060CHOBaHA, OJHAKO, MBI CUMTaeM, uTO NpaK-
THUECKM BCE BBIYMCJAEHUSI JOCTATUUYHO BecTu 1o qopmyJae (7).
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