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XapbKOBCKHH HHCTHTYT HHXKEHEDOB KOMMYHAJBHOTO CTPOHTENLCTBA

BEPOSITHOCTHASI MOIEJIb

‘H30BPA)KEHHSI KOHTYPOB MECTHOCTH
HA TONOTPA®HUYECKHUX KAPTAX

PaccmoTpuM KpuBoJMHelHBIH KoHTYp MectHoctH K (puc. 1).
Yro6H 0TO6pa3uTh €ro Ha KapTe HJH IJIaHe, JaXke B KPYIHOM Mac-
mrabe 1/M,, 10CTaTOYHO BHIAEJHTb M3 OECKOHEUHOTO MHOMKECTBA
Touyek KOHTYpa K moamuoxecTBO K{uo, Uy, Us, ..., Un} TAK HA3HIBaE-
MBIX XapakTepHBIX ToueK. UTo ke cjelyeT IOHHMATD IOJ XapaKTep-
HOM TOYKOH KoHTypa? ITocKosbKy B NHpakTHKE ChEMOUYHBIX Palor
NOHSITHE XapaKTEPHOH TOUKM CBSI3BIBAIOT IIPEXKJE BCEro C armmpo-
KCHMalMeH KPHBOJHMHEHHOrO KOHTYPA JIOMAHOH JIMHHEH, OIpeIeiuy
CHayaJja JApyroe, Ha HaUI B3I/, He MeHee BaXKHOE IOHITHE —
3JIeMEHTAaPHBIH OTPE30K.

DNleMeHTapHBM OTpPE3KOM HA30BEM IpPSIMOJHHEHHH
OTPe30K KOHEUHOH MJIHHBI [u;, Ui41], Y KOTOPOTO:

a) KOHIEBBle TOYKH NpHHAJJIeXKAT KOHTYPY K (i, uipneEK);

6) Bce ocTaJbHBIE TOYKH B HHTepBage |u4; Uiyq] JHOO Takxke
HNpHHAAJeXaT KOHTYypy K, nH60 pacmosioKeHbl OT Hero Ha paccros-
HHH, MEHbIIEM HEKOTOpPOH Hamepej 3aJlaHHOH BEJHUYHHHI &, SIBJSIO-
weiics ¢pynknued macuraba 1/M, . e.

max 8| <e, e=f (M). (1)

Temepp XapakKTepHBEe TOYKH KOHTYpa MOXKHO ONpe-
JIeJIATh KaK MHOXKECTBO BEDIIHH JOMAaHOW JIHHHUH Uy, Ui, Uz, ..., Up,
COCTaBJIEHHOH H3 3JIeMEHTAPHBIX OTPE3KOB JAHHOrO KOHTypa. 3aMe-
THM, 4TO IpPOLECC BBHIJEJIeHHSI XapaKTEPDHBIX TOYeK, KaK H BCSKOe
JUCKpeTHOe OTOOpakeHHe HeNpephHBHOr0O 00beKTa, He sBJsgercd
onHosHaunbiM [4]. CienoBaresbHO, AJS OLHOTO H TOTO XK€ KOHTypa
MOXKET CYIIeCTBOBAaTh HECKOJBKO IOJMHOXECTB XapaKTePHBIX TOYEK,
OTBEUAOUINX C(HOPMYJHPOBAHHBIM BEIIe TPeOOBAHHAM.

Kak BHIHO H3 pHC. 1, MOJIOKeHHE XapaKTepHOH TOYKH KOHTYpa
liyy OTHOCHTEJNBbHO MPEILIECTBYIOUIHX € TOYeK ui—iy, u; (i==2) ompe-
JieJisieTcsl YIJIoM I0BOpoTa ©; W JIVIMHOH 3JeMeHTapHOro oTpeska /i
YClIOBHMCSI CUHTATDH YIJBI MOBOPOTa O, OTKJIOHSAIOLIHNE KOHTYP BJIEBO
0 XOAY, OTPHIATEIbHEIMH, a BOPAaBO — IOJOXKHTEJbHBIMH.

[Tycts Kako#-1H60 KOHTYDP MECTHOCTH H300pazKeH Ha IJIaHe B
kpynHoM Mmacuutabe 1/M,, roie My qumb HeCKOJbKO OoJblle €IHHH-
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ubl. PasmelieHune XapakTepPHBIX TOYEK [0 AJIHHE KOHTypa B 00Illem
Gyner cayyaidnbiM. B kauectBe paboueli runoreswl, mnojJsiexaiiei
3KCNEPHMEHTAJbHOH NpPOBepKe, AONYCTHM, UTO CjaydyaldHasi NOCJENO-
BaTeJbHOCTb XapaKTePHLIX TOYEK KOHTypa Ug, Ui, Uz, ..., Up 00JA-
JaeT CcJelylOUlMMH CBOHCTBAMH:

1. BeposITHOCTh MOSIBJIEHHSI TOTO HJIM MHOTO YHCJIA XapaKTePHBIX
TOYEK Ha yuacTKe KOHTypa AJIMHOH [ 3aBHCHT TOJIbKO OT MIJIHHBI
y4YacTKa M He 3aBHCHT OT TOTO, B KAKOM MECTe KOHTYpa pachoJIOXeH
JA2HHBIA y4acTOK (CBOMCTBO CTAI[MOHAPHOCTH).
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Ua Ui
Puc. 1. AnnpokcHmanusi KPHBOJHHEHHOTO KOHTY-

pa JOMaHOH JiHHHEH.

210 3HAYHUT, YTO xapaKTeprIe TOYKH pacnpejesieHbl 0 KOHTYPY
C OIMHAKOBOM cpenﬂen NJUOTHOCTBIO

A=1/l, (2)

rjae | — cpelHss JJHHA 3JeMeHTapHOTO OTPe3Ka.

2. BeposaTHOCTb MOSIBJIEHHA TOFO HJIH HHOTO YHCJA XapaKTepHHIX
TOYEK Ha JaHHOM MPOMEXKYTKE KOHTYypa He 3aBHCHT OT TOrO, CKOJb-
KO TaKMX TOYeK OBLIO [0 Hayaja 3TOr0 HPOMEXYTKa (CBOHCTBO
OTCYTCTBHS NOCJEJeHCTBUSA).

3. BeposTHOCTbL MOsIBJIeHHS] Ha GeCKOHEYHO MAajoM NpPOMEXYTKe
KoHTypa Al nByx HJn 0oJjiee XapaKTEpPHBIX TOUEK npeﬂeﬁpemumo
MaJja IO CpPaBHEHHIO C BEpOHTHOCTb}O NOSIBJIGHHSI OJAHOH TOUYKH
(cBOiiCTBO OpAMHAPHOCTH).

Cayuaiinyio mociieoBaTeJIbHOCTh, 061afaI0UIyI0 NepPeunc/eHHbl-
MH Bbillle CBOHCTBAMH, B TEODHH BEPOSTHOCTEH HA3LIBAIOT MPOCTEM-
UM (HJIH CTauHOIIaprIM IlyacCOHOBCKHM) NOTOKOM coObithil [1].
Yucso XapakTepHBIX TOYeK m, NOSIBJASIOLIHXCS Ha JI060M NpoMe-
XKYTKe KOHTypa AJMHOI [, pacnpejeseHo rio 3akony Ilyaccona

(}\l)m e—-)\( X

ni!

p (3)

m =



Jl/inHa 3/71eMEHTapHBIX OTPE3KOB KOHTYpa paclpe/iesieHa No NoKasa-
TEeJbHOMY 3aKOHY C IIOTHOCTBIO BEPOSITHOCTEN

(1) =he—. (4)

Ilpu mepexome ot kKpymHoro Mmaciuraba 1/M, xk Gojee MeJKHM B
npouecce reHepaJH3anuH NPOU30HAET cBoeoOpa3HOe «IPOCEHBAHHED
NIOC/1€I0BATENbHOCTH Uy, Uiy, Us, . . ., Un. HACTb TOUEK He OTOOpPA3UTCS
Ha nmJaHe WJH Kapte B macuurabe 1/M;(M;>M,), TOCKOJBKY:

1. DyeMeHTapHBIH OTPE30K OKaXKeTCs HACTOJbKO MaJbiM, YTO
XapaKTepHBIe TOUKH CTAHYT MPAKTHYECKH HEPa3JHUHMBI H COJBIOTCS
B OJIHY.

2. OTkJI0OHeHHe XapaKTepHOH TOYKH OT NPSIMOi, coeaHHsIoLIeli
coce/lHHe TOYKH, 00yC/I0OBJEHHOe YyIrJoM noBopora © (puc. 1), Kax
cjenyer u3 gopmyanl (1), 6yner menniue g. B pesysbrare noayuaem
HOBYIO MOCJIe/I0BATeIbHOCTD TOueK o/, ui, ug/, ..., U, , KOTOpas 1o

CBOHM CBOiCTBAM HamoMHHaeT motok Jpsaura [1]. ILas mocaeno-
BaTEJbHOCTH uy’, uy,..., u,, B OTJHYHE OT IPOCTENillero MOTOKa,

JUIHHA 3J1eMeHTapHBIX OTPE3KOB HMeeT TraMMa-pacupefeseHHe ¢
NJIOTHOCTBHIO BEPOSITHOCTEH

Az ;
f(l) = _~_‘la.—1 e—ﬁl, (5)

L' (a)
rie o — napamerp pacnpefenaenuns; I'(a) — ramma-pyHruus ditie-
pa. Ilapamerp @ XxapakTepusyer cremneHb OGOOLIEHHSI TeHepan3o-
BAaNHOro H300paenust KOHTYpa. IDTO 3HAYUT, YTO B CpelaHeM H3
KaXXbIX o0 TOYEK MNpOCTefiliero MOTOKA B MIpPOLEcce TeHepaJH3aluu
0cTaBJeHa TOJNbKO OJHA, @ OCTaJIbHble BEIOPOLIEHHEI.

CnenoBaresibHO, TEOPETHUYECKH YCTAHOBJIEH 3aKOH paclpejesie-
KU 3/eMeHTapHLIX 0Tpe3KoB. UToObl 110/1yYHTh aHAJOTHUHBIA 3aKOH
JUIST YIJIOB IIOBOPOTA, TaKkKe SIBJASIOUIHXCS CJAYYaWHBIMH BeJHUYHHA-
MH, B KauecTBe pabouell TMNOTe3bl, NOAJEXKAlleH IKCHePHUMEHTAJb-
HOU TpoBepKe, cGhOpPMYJAHPYeM CBOWCTBA MOCJAEN0BATENbHOCTH O,
@2, A Fnasr @nl

1. AGcoatoTHOe 3HAYeHHE yrja MOBOPOTA NPAKTHUYECKH He 3aBH-
CHT OT JJIMHBI COOTBETCTBYIOLIEro 3JeMEHTapHOro oTpe3ka (CBOHCTBO
He3aBUCHMOCTH).

2. Yros moBopoTa Mo abGCOMIOTHOMY 3HAYEHHI0 HEe MOMKET ObTh
Goublre 180° (CBOHCTBO OrpaHHUYEHHOCTH).

3. Y pa3oMKHYTHIX KOHTYPOB MOJIOXKHTEJbHbE H OTPHIATENbHEIE
VIJIBL TIOBOPOTA BCTPEYAIOTCS OJMHAKOBO 4YacTo (CBOMCTBO pPaBHO-
BEPOSITHOCTH) .

4. Manble no abCOJIOTHOMY 3HAUYEHHIO YIJBI IIOBOPOTAa BCTPE-
4aloTcd yaudie, uem OoJbline (CBOHCTBO YHHMOIAJBHOCTH).

5. ¥V pa3oMKHYTBIX KOHTYPOB CpeaHee apu(pMeTHUeCKOe 3Hauye-
HHEe yrya MOBOPOTA B Tpejelie CTPEMHTCS K HYJIO (CBOIHCTBO KOM-
lleHCcalun).

3ameruM, 4ro ceoiicTBa 3, 4, 5 MOXKHO JierKo pacnpocTpaHHTL
Ha Jjil00ble KOHTYPLI, BKJIOUAsh W 3aMKHYTBIE, €CJH YIJbl MOBOPOTa
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0 |
3aMEHHTb LEHTPHPOBAHHBIMH CJAYYaHHBIMH BeJIHUHHAMH O;=0;—06),
rie © — cpeiaHee 3HayeHHe yrja MOBOPOTA AJsl AAHHOTO KOHTYypa.

Ha ocHoBanuu cBoiictB 2, 3, 4, 5 MOXKHO c/esaTh BEIBOX, UTO
YTJIbl NIOBOPOTA AOJKHEI OHITH pacmpejesieHbl 10 HOPMaJbHOMY 3a-
KOHY, T. €.

i e Gl ) &
25 .
fB8) =—e = (6)

orT

rjie cpeiHee KBaJpaTHYHOe OTKJOHEHHe ¢ XapaKkTepu3yeT H 3 B H-
JHCTOCTb KOHTYD a.

UTo6bl NMpOBEpHTH, KAK COTJIACYIOTCS C HEHCTBHTENBHOCTBIO H3JI0-
JKeHHbIe BBHIIIEe TeopeTHUecKkHe MOJIOXKEeHHS, HAMH HCCJIeI0BaHO (ak-
THUECKOe pachpefie/ieHHe 3/J1eMeHTapHbBIX OTPE3KOB H YTJIOB MOBOPOTA
y 26 pasiMuHBIX KOHTYpPOB 00lleil NPOTSKEHHOCTbIO CBHIIe 240 KM,
H300paxeHHBIX Ha Tomorpacguueckux Kaprax (mjaHax) B MacliTa-
6ax 1:2000, 1:10000, 1:25000,1:50000 u 1:100000. Ha uccae-
AyeMbIX H300paKeHHsIX KOHTYPOB HaMeueHbl XapaKTepHBIE TOYKH,
Bcero okosio 2800 Touek. IlpsiMoyrosnbHble KOOpAHHATBHL XapakTep-
HBIX TOUeK (X,y) ompeneneHsl Mo Kaprte ¢ TouHoctbio mo 0,1 mM.
JIIMHBL 3/1eMeHTapHBIX OTPe3KOB [ W yrabl MOBOpPOTa © BBIYHUC/IEHDI
na 9BM mno rpadnueckum xoopauHatam. [lapamerpsl A u a Haiijie-
HEl H3 dopmya [3].

5 l —
A=—; a=[, (7)

[~}

rae

VB

i=1 [t)

3nech s — cpeliHee KBaJpaTHUHOE OTKJOHEeHHE [, a BCE 0CTaJib-
Hble NapaMeTphl BBIUHCJEHBI MO H3BECTHHIM (hOpMysaM MaTeMaTH-
ueckoi ctaTHCTHKU. IlosyueHHBIe pe3ysbTaThl NPHBENEHHB B TaOJIH-
ue. [IpoBepka runore3 o 3akoHax pacnpejeneHusi / 1 © BHIMOJHEHA
IpPH MOMOILH KPHTEPHS COTJIACHS %2

[TpoBeseHHBIHl 3KCIEDHMEHT NMO3BOJIHJ CAENATh CJEAVIOUIHE BHI-
BOZbIL:

1) 3Hauenus kputepus 2 B 21 ciaydyae JJis 3J€MEHTAapHBIX OT-
pe3koB H B 23 cayuasx [AJsl YIJIOB NIOBOPOTA OKa3aJjIUCh MEHbIIe
KPHTHYECKHX, COOTBETCTBYIOIIHX 5% -HOMY YpOBHIO 3HAUHMOCTH.
B ocrambubix 8 BEIOOpKAX (D 371€MEHTapHBIX OTPE3KOB H 3 YIJIBL IO-
BOPOTa) NOJY4YeHBl 3HaUYeHHsI ¥ MeHblle KPHUTHUeCKHX npH 19%-HoM
ypoBHe 3nauuMocTd. OTcl0aa MOXKHO KOHCTAaTHPOBATH Y/IOBJIETBO-
pHTeJbHOE corsacHe (GakTHUECKHX pacnpeneseHuil BequuuH [ u O
C TEOPETHUCCKIIMH
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2) y 22 xourypos u3 26 xoapdumuent woppeasunn (I, |6])
oKasaJjcsi MeHblie 30(r), rue
o) = L= [r L IBDY:
Vn
CpelHeKBaJpaTHUYeCKOe OTKJOHEHHe KO3(dHIHEHTa KOppPEesIHH

BbIGOpKH oO0bemoM n [2]. Jlasi ocTaidbHBIX YeThpeX BBIOOPOK, U3
KOTOPBIX TPH NPHHAJ/IEKAT H300pa’KeHHIO OJHOTO H TOTO K€ KOH-

18/ 16/
. . = .'/J . b
. .‘% 'o.'-.- L ..o‘h Y .
6 6/ 2 16/

Puc. 2. PaccenBanne map claydaiiHbIX BesinguH [ u |©]:
ar(l, 1©]1)=—0,28; 6r(l, 18|)=—0,37; er (I, |8]) =0,34; er(L, |®])=0,35.

Typa B pasHbIX Maciurabax, Ha pHC. 2 TOYKAMH MOKAa3aHO Pacceu-
BaHHE TOYeK ¢ KoopAauHatamu [ u |©|. Kak BHIUM, H 3/1eCb TPYAHO
00HAPYKHUTH HX CKOJIb-JHOO CYIIECTBEHHYIO CBSI3b.

Takum obGpa3oMm, cayuaiiHbie Beqmunubl [ U |@]: a) uMeior pas-
Hble 3aKOHBI paclpeefeHns] BeposTHOCTel; 6) He KOppeJHpPOBaHBI;
B) He OOHapy>XHBAIOT KaKHX-IHOO JAPYrHX NPH3HAKOB, KOTOPbIe OB
YKa3bIBAJIH HAa B3aHMO3aBHCHMOCTb. DTO JaeT HaM OCHOBaHHE IpeJ-
NOJIOXKHTb, YTO BEJHUHHB! [ U |©| He3aBHCHMBL

PesyabraTsl 3KCHEpHMEHTa B OCHOBHOM MOATBEPKIAIOT BLIBH-
HyThble HAMH THIOTE3bl O pPasMelleHHH XapaKTEePHBIX TOUEK H pac-
npejieIeHHd YIJIOB MOBOPOTA.

Cnucok aureparypbi: 1. Beuryeas E. C. Teopns BepositHocTeil. M., dusmar-
ru3, 1963. 2. I'aiidaes I1. A., Boaswaros B. JI. Teopusi MmaTeMaTHueckoit o6pador-
ki Teomesnuecknx mamepennii. M., Henpa, 1969. 3. Pymwuckui JI. 3. DiieMeHTHl
reopunt Bepositnocreil. M., Hayka, 1970. 4. Xopagac [. H. Cucremb H MOMeJH-
posanme. M., Mup, 1967.

Pa6ora nocTynuaa B penkosJerdio 14 Hosb-
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reojieaud XapbKOBCKOro HHCTHTYTa HHIXKeHe-
POBE KOMMYHaJIbHOTO CTPOHTENLCTBA.



