

























































































































































































Tenepsb 3ana4a 3akni04yaeTcsi B TOM, YTO6bI NPEACTaBUTL X, U Y, K3
cucTeMbl ypaBHeHMH (7) KaK QYHKUHMH TONBKO Z;:

XO =P+ QZO,
YO = Pl + Q’Zo.
C aTo# 1ebI0 NOACTABHM 3HaYE€HUE X, M3 MEPBOTO M3 YPaBHEHHH
(7) Bo BTOpOE, a 3HauYeHHE ¥, U3 BTOPOro ypaBHEHHsl B MEPBOE.

BbiNoOAHKUB QOBOJBHO NPOCTble NpeoGpa3zoBaHUsA, NOAy4HUM ¢op-
MYJibl U1 BblYMCaeHHs KoadpduuuentoB P, Q, P'n Q°
P=AA+ A'B); Q=Aa(C+BC);
P'=MA'+ AB); Q' =AC+BC), ()
rae A = 1/(1— BB").
3uauenuna X, u Y, onpenensiemuie dopmyaamu (10), noacraBum B
NepBOe ypaBHEHHE UCXOHO# cHcTeMbl (6). B pesynbTaTe nonyuynm Ksaj-
paTHoe YpaBHEHWE A/ ONpeAe/NEeHHs] anfINKaThl Z;:

(10)

aZ} +bZy+c =0, (12)
K03 PULUHMEHTBI KOTOPOrO MMEIOT CAENYIOLHI BUA:
a=1+0%+Q’%;

b=2[(PQ+ P'Q)-(0X, +Q'1)- Z,]
c=(P-X) +(P-1)" + 2} - D

Pewus ypaBHeHHs (12), MOJy4yuM [Ba KOPHA Z(()” U Z((,Z), nocne

Yero Ha ocHoBaHMM ¢opmy (10) MoNY4HUM Mo ABA 3HAYeHHS aGCLUCC
W OPIMHAT:

(13)

X =P+0z¥;
YO = P+ QZ0. (9
XP =P+0zZP;
Yo(z) - P'+Q'Z((,2). (15)

Jlanee npeicTOMT OTAENUTb TPOMKY KOpHeE#, KOTOpas COOTBETCT-
BYET MUCTHHHBIM 3HAYEHUAM MCEBROKOOPAUHAT X, ¥, Z,.

C storo MoMeHTa 06paboTKy ynobGHee NPOM3BOAMTL B KPHBOJIM-
HEHHBIX TEOAE3HYECKHX KOOpAMHaTax B, L, H (reoge3anyeckas LHpoTa
B, reopeaunueckas gonrora L, reone3snyeckasi Bbicota H, OTcUMTaHHas
BAOJIb HODMAJM K NMOBEPXHOCTH 3JIMNcouaa). YaobcTtBo mepexoja K
KPMBOIMHENHBIM KOOPDAMHATAM 3aKJIIOYAEeTCs €lle W B TOM, YTO MpPH
M3BECTHON BbicoTe H (4TO yacTo ObIBaeT NMPH pelieHHH HABHTaLHOH-
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HBbIX 33}13'4) 3HAYHUTECIBbHO YBCJIHYHBACTCS YHUCIIO HU3OBITOYHBIX HU3IMEDE-
HUHK NMpPU OAHOM M TOM XE€ YHUCJie KaHaJIOB NpUEMHUKA. KpOMe TOrO,
NpH pEUICHHH NO METOAY HAMMCHbLLUIHWX KBAAPATOB Cpa3y Noay4yacTcs
KOBapHalLlMOHHAs MaTpHUa reoAe3MYEeCKMX KOOpAHHAT B, L, H.

[TepeBbiuncinM 06e TPOMKH KOOpPAMHAT X(()'), Yo(‘), Zé') H Xéz),

Yo(z), Zéz) B cuctemy B, L, H no dopmynam

L=arctg(X / Y); (16)
B= arctg[(Z + Ne? sin B) / (X cos L + Y sin L)]; (17)
H=X/cosBcosL-N=Y /cosBsinL-N, (18)

rae

N=a/V1-eésin’ B; (19)

a U e! — Gonbluasi NOJYOCh U KBaApPaT 3KCUEHTPUCHTETA COOTBETCT-
BYIOILETO DJITHICOUAA.

BoiuncieHust no dopmyne (17) BLIIOMHAIOTCA METOAOM INPOCThIX
urepaumii. I1py 3TOM 32 HayaNpHOE 3HaYeHHWe WHUPOTH BY npuHKUMa-
eTcsl

B® =7 /(XcosL+7YsinL). (20)

B cuiy MaloCTH 3KCUEHTPUCHTETA JZOCTATOYHO BLINONHUTL 3— 4
uTepaLMH. B pesynbTaTe nonyuyuM aBe TPOHKH FEORE3UUECKHX KOOP--

IHHAT B(()'), LE)'), H(()') 7| B(()z), Lf)z), H(()Z).

Tenepb, aHANTU3UPYS 3HAYEHHSA BBICOT Hé') n H(()Z), JIETKO OThAe-

JIMTb UCTHHHbIE KOPHH, MOCKONIbKY MCTHHHOE 3HayeHue | He 10MXHO
ObITb 3HAUYMTENbHBIM. 3aAMETHM, YTO TNIPH NPSAMOM PELUEHUM MO TPEM
NCEBAOAANBHOCTAM MCEBAOBbICOTA H, MOXET NPUHUMATL W OTpHUA-
TEJbHOE 3HAayeHWe BCIEACTBHE HANIMYMA NONpaBkM JD 3a AECHHXPO-
Hu3aumio. Kak npaBusio, Npu oNpeleSeHUM KOODAMHAT Ha3eMHOro
NMyHKTAa UCTUMHHOW OKa3blBaeTCs BTOpasi TpOMKAa KOPHEW, COOTBETCT-
BYIOILIAS. BBIYUTAHHUIO JUCKPUMHHAHTA NP pEWIEHHH KBAAPATHOIO ypaB-

Henus (12):
7@ ~b-Vb? - 4ac 7
0o =T @b

[ns peannszauuu MeToda AUHEAPU3UPOBAHHBIX UTEpALYH HEOOXO-
IMMo pacnonarath auddepeHunanbHoi dopMmynoi
oD, oD, oD,
dD;, = —LAB+ —LAL+—LAH [(i=1,2,...,n).
EY L oH ( } @
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Tlonyuum ¢opmyisl A1t BBIYMCIEHHST YaCTHBIX TIPOU3BOAHBIX, BXO-
nsuux B dopmyay (22). IndopepeHLnpysa BbipaxeHHe

D ={(X-X,+(Y-Y,) +(Z-2), (23)
MOAYYUM
dD; = a;dX + bdY +c,dZ, (24)
rae )
oD, X-X; ]
‘"X D
p =90 _ Y-V
T T D, 25)
‘Y%z "D |

C npyroit ctopoHbl, 1uQdepeHUHPYA GOPMYIHI CBA3H MPAMOYTOb-
HbIX X, Y, Z n KpuBonHHeHHbIX B, L, H:

X =(N+H)cosBcosL;

Y =(N + H)cos Bsin L;

(26)
z :-.[N(l - e2)+ H]sin B,

Nony4uM

dH ;

X
dX = -uXtgBdB - Ydl
Kt +N+H

Y
dY = —uYigBdB + Xdl dH
prieSaE + A+ S H

A @7

dZ = vZctgBdB + dH ,
Nil—e2;+H

_ae’cos’ B

N+H "’
vels ae’sin? B . (28)

Ni-e?)+H

Ioncraeue dX, dY n dZ, onpenenseMmsie popMynamu (27), B ypas-
HeHHe (24) u rpynnupys wieHsl ¢ dB, dL v dH, nonyyum 3HavyeHus
HCKOMBIX YAaCTHBIX TPOU3BOJAHBIX: .

rae

n=1
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o = =-p tgB(a; X + bY)+ v- ZctgB,
ﬂi=%=biX_aiY; ’

D (29)
Y = —(—97’ =a;cos BcosL + b; cos Bsin L +¢; sin B.

Tenepp MOXHO 3amucaTb CHCTEMY ypaBHEHHUIl MOMPaBOK, BO3HH-
KalOLIyI0 MPH PELleHHH YpaBHEHMI (5) MO METOAY HAaMMEHbIIMX KBajl-
paTOB B CUCTEME KPUBOJMHEHHBIX r€ONe3HYECKHUX KoopauHat B, L, H:

-6D +0;dB + B,dL + y,dH =1, +v,, (30)
rmei=1,2,...,n,
a cBoGOAHbIE WIEHB! /, onpeaensioTcs GopMynoi

. 2 2 2
=D —(Xo- XV +(t -, +(Z,-2), D
V, — MOMPaBKa B U3MEPEHHYIO NCEBAOAANBHOCTb M3 PELUICHHS CHCTEMBI
(30) no MeTomy HaMMEHBUIUX KEAIpaTOB:

éD
dB (T4 T
a |~ AL, -
dH
raec .
-1 a B n
A= -1 a, By 12
. . . I (33)
-1 a, ﬂn Yn
ll
I=|"
e (34)
)

Mocje 3TOr0 OMNpeAeasieM 3HAYEHUS JAILHOCTEH MU KOOpAHWHAT

D,=D-8D, B=By+dB, L=ILy+dlL, H=Hy+dH. (35

IIpouecc (30)— (35) moBTOpAETCA OO TEX TMOp, MOKa MOMNpPaBKH B
HEKOTOPOM MPUOIMXKEHUH OKaXYTCH MEHbIIIe TpeOyeMOil TOYHOCTH Bbi-
YUCIAECHHU.
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3aMeTHM, 4TO W3 peuieHUA cucTeMbl (33) dB u dL nonyyaiorcs B
panuaHax, a 0D u dH — B MeTpax.

Hrepaunn (30)— (35) cxonsarca odyeHb 6picTpo. [ToacTaBus B ypaB-
HeHua nonpasok (30) sHayeHus dB, dL, dH v 6D, BblYUCIHM OLIUGKY

CAWHHLbBI BEcCa:
[z
. 14
= 36
k= (36)

M BBIMOJNHHM OLEHKY TOYHOCTH:
msp =p- J‘Isp; my =206265"u - \Jqg; mj =206265"u-q;;

my =H- -4y
e ¢, gB, gL v gH — nnaroHaibHble 3NE€MEHTH KOBapHALMOHHO#M
MaTpHI1Ibl

(37

0=(am4)". (38)
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VK 528.242

MOCKOBCKHit FOCYlapCTBEHHBI YHUBEPCUTET
reojie3au ¥ Kaprorpaduu
Cr. npenoaasatens H. P. Pydens

3ABUCUMOCTD BKJIAJIA JATBHEH 30HBI B BHICOTY
KBA3UTEOMIA OT TEOMETPHYECKOW ®OPMBI
BJIUXHEH 30HBI

PaccMOTpHM Kiaccuyeckylo ¢popmyny Crokca:
R (¢
{4) = 4n7_[_)[5(w)Ag(B)dw, (L.1)

rie Bce 0003HAYEHHS TpagULIMOHHBbIE [1].

Kak u3BecTHO [1], npy BBIYUCIECHHUH BLICOT KBa3UreOH1a 3a OCHOBY
TIPUHUMAeTC: KOMOMHUPOBAaHHLIH MeToA MoJIOAEHCKOro, COTJIACHO KO-
TOpOMY YHMCIIeHHOE MHTETPUPOBAHUE BEAETCA TOJBKO B MpeElEaax He-
KOTopoil “OMUXHEN” 30HBI, obecnieyeHHOH MOAPOOHOH IpPaBUMETPH-
4YeCcKoi CheMKOM, BIMSIHHE X€ aHOM@JIMH CHJIbI TAXECTH Ha GONbIIMX
PAaCCTOSTHHSIX OT HUCCNelyeMOro MyHKTa (B “AaJIbHUX 30HAax”) YYMTbIBa-
eTcsl TIpH TIOMOLUY Pa3jIoXEHUSI aHOMAJIMU CWIBlL TAXECTH B DSl MO
chepnyeckuM OYHKLHIM.

B cBA3M C TeM, YTO KaTaJOTH aHOMAJIHH CHJIBI TAXECTH COCTaBJeE-
Hbl 1A A4eeK “mpsMoyronpHoit” dopmerl: 5" x 7,57 10" x 15" u 1.4,
HHTErpHpoBaHHe B OJIMXXHEH 30He paLlHOHATBHO BECTH MO NPAMOYToJIb-
HO# cepHueCKO TpaneluH.

Kpome TOro, peanusauus coBpeMeHHbIX YHCJIEHHLIX METOAOB GH-
3HYECKOi reoJie3MH, OCHOBAaHHBIX Ha IByMEPHOM npeobpa3oBaHUU Dy-
pbe U XapTIH MO NMPSIMOYroJbHUKY, TakXKe TpeOyeT OJUXHEH 30HLI B
¢opMe MpAMOYroabHO cHEepUUYECKON TpanmeunH.

VYyeT xe ganbHed 30HBI MOXHO NMPOBOANTL B MPEANONOXEHHH, YTO
ONMXHSAS 30HA UMeeT GopMy chepHYEeCKOro Kpyra, paBHOBEJIHKOTO
JaHHOM cepHUeCKOi Tpameluyu. DTO NPEANONOXKEHHUE NO3BONSET CY-
IECTBEHHO YNMPOCTHTL BbHIMMCIEHHUSI, HO BMECTE C TEM BHOCHT B pe-
3yJIbTaT HEKOTOPYIO OLUMOKY.

BenuuuHa 3TOi OLIMOKM U €€ OONMYCTHMbIE TPAHHLBI M NPEACTaB-
JISIIOT cCOOOH NMpeaAMET MCCEeI0BaAaHHA B HACTOSIEN CTaTbe.

HanoMHuM ceifyac, BKpaTiie, METOAUKY BbIUMCIEHHUA BKIA4a Jajib-
Heit 30HbI B BLICOTY KBa3Mreouaa B ciy4yae OJIMXHEN 30HBI NPOU3BOIb-
Ho#1 dopMbl, KoTopas Gblna paspaboraHa B [2].

BrimuiieM g 310ro npeobpasoBaHue MonoaeHckUM GOpMYIH
Crokca [1]:
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fq4)= X H(SW)-SNW))Ag(B)dm% [[Sw(v)ag(B)dw +

4”7:»0
R 1.2
+-—— [[(S(y) - Sx(v)) ag(B)d, -2
4wy
-
e @ — eNMHHYHas coepa, @, — “OIMXHASA 30HA” NPOU3BOJIBHOI
¢dopMel, (w — @) — “AanbHaAA 30Ha”, S(y) — GespasmepHas QyHK-

uus Crokca, S,(¥) — nuHeHHass KOMOMHaUMs HOPMMpPOBAHHBIX TO-
JuHOMoB JlexaHapa:

N2k+1
Sy(w)=7Y, 5 a P (cos y), (1.3)
k=0

Iae a, — IPOU3BOJIbHbIE KOI(POHULUHMEHTDI.

BrimucaHHoe Bbille mpeoGpa3oBaHue MosnogeHckoro (1.2) mo3Bo-
JISeT NpedCTaBUTb BHICOTY KBa3MreOMAa B BHAE CYMMBI TPEeX HWHTErpa-
JIOB, TMEPBBI U3 KOTOPLIX MPEACTABINAET COOOH BKIAL OJHMXHEH 30HBI,
BTOPOM— BKJIaJ JajibHE#l 30HBI U TPETHH— OIMHOKY yceyeHHA.

Kax 6puto nokasano B [1], BKIan nanbHeil 30HBI MOXET ObITh IPE]-
CTaBJIEH B CJEAYIOLIEM BHIE:

R N
12((00)= WZ anAgn(A)' (1.4)
n=0

IIpennonoxum ceftuac, Kak 310 ObUIO caesaHo B [2], 4To rpaHHULEH
OMMXHEH 30HBI @, CIYXHT NMPOU3BOJIbHAs HENpepbiBHas 3aMKHYyTas
JIMHHA Ha cdepe @ C YpaBHEHHEM

v=y, = y/(a),0£a< 2r, (1.5)/

‘ Mloatoc

Puc. 1. BrwxHsAA 30Ha MPOH3BOABHON GOPMEL.
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Ine ¥ — paccTOAHME OT TOYKHM BBIYMMCIEHMA A 0O IPAaHUUYHONH TOYKH,
MpUYEeM eIUHCTBEHHBIM OrpaHuYeHHeM Ha QopMy GMHXHeiH 30HbI AB-
JsieTcs1 TpeGoBaHMe O 3Be3NHOCTH (puc. 1).

Ecnn npn Bhibope k03¢ (PHIUMEHTOB @, PYKOBOACTBOBATLCS NPHMH-
uunoM MonoaeHckoro:

J] - Syl u/)) dw = min, (16)
-y
KOTOPBIH HampaBleH HAa MUHUMM3ALMIO OIUHOKH YCEUEHHA, TO MOXHO
MIONYYMThb, KaK 3TO ObUIO caelaHo, HanmpuMep, B pabore [2], cienylo-
wyo CJIAY zum OMpeNe/eHUs YKa3aHHBbIX k03bIHLHNEHTOB!

2k +1
Z Rnk(wO)ak = n(wO)’ h= 0111--"N) 1.7
k=0
rae BECJINUYHHBI

0, () = IQ A

1.8
Ry (‘00) = 2—17; JRnk(Wa)da 49
0

BBLIYMCAAIOTCA NMPH NOMOLIM YHUCJIEHHOTO HHTErpupoBanus, a Q (y)
R, (y)) 0603HavaloT CleaylOlMe WHTErpabl:

IS (cos w)sin wdy,

Rulw,) = IP,,(cos v) Py (cos w)sin wdy. (1.9)

Va

CnenyeT OTMETHTD, YTO A1 BLIMUCIEHHA MHTerpaioB (1.9) B pabo-
Tax [3] n [4] npennoxeHa 3¢ dexkTHBHAS PEKKYPEHTHas METOAMKaA.

PaccMoTpuM ceitdac aBe pa3aHyHbie GopMbl GaHXHeil 30HB— cde-
pHYECKNH KPYF ¥ NMPSIMOYFONbLHYI0 CHEepHYEcKYI0 TpareLuio.

B nepsoM cnyyae 3aBucuMocTb (1.5) mpuHMMaeT BUA ¥ = Y, , H
koabduumnenTs (1.8) Gynayr paBHbI, cooTBeTcTBEHHO, Q (W) H R (¥,).

Pewienns cooTBeTCTBYIOWEH 3THM Ko3dpHLMeHTaM cHcTeMbl (1.7)
o6osnavalotca M, (y,) u HasbiBalOTCA Ko3hduuMeHTaMn MonoaeHcKo-
ro. Bxnan nanvHeit 3oHb (1.4) npume’r CIEeAyIOIUHNA BUA:

L) =——ZM (wo)ag(4). (1.10)

Y n=0
Ecnn xe 6nuxHelt 30HOM aABNseTCA NMPAMOYroibHas cdepuyeckas
TpaneLus1, TO JUIs1 BRIYHCIEHHs HHTerpaioB (1.9) HeobxoauMo ucnonb-
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N Ao
Puc. 2. banxHAs 30Ha B hopMe NpAMOYTobHOM chepHyeckoi Tpaneuuu

30BaTh HOPMYJIHI, BEIpaXxalollHe 3aBUCHMOCTb ChepHYECKOTO paccTos-
HUS ¥ MEXIY TOYKOH BHIYUCTAEHUS A U TOUKAMM Ha Tpaneuuu OT a3u-
Myta a: y = y(a) (puc. 2).

O1tH dopMyasl GEUIH TONydeHbl B paboTe [2].

Pewenns cuctemsi (1.7), koapduumuentsr kotopoit @ (w,) u R (w,)
MONYYEHE! C MOMONIbIO MHTCIPUPOBAHUS O Tpaneuuu, 0603HavaloTCH
M (w)) n naspiBaloTca 0606meHHBIMM KO3 dHUMEeHTaMH MojoaeH-
CKOTO.

CoOOTBETCTBYIOILMI UM BKJaJ JaJibHE# 30HbBI GyleT UMEeThb CleAylo-
WMH BUA: A

R N .
I1,(w) =2—72M,.(wo)Ag(A)- (1.11)
n=0

BriBeaeM ceityac ¢OpMYNbI, CBS3BIBAIOLINE MPAMOYTONLHYIO cde-
PHYECKYIO TPalEeLMI0 ¢ PaBHOBEJHUKHUM eii chepUYECKUM KPYTOM.
[Inowane chepuyeckoro Kpyra B NepBoM, “IIocKoM” HMpHOIMXe-
HHMH paBHa:
Sep. = TYGR?, (1.12)
a IUIOWAAb NMPSIMOYroJbHOH ceprnuecKoi TpaneLuu:

70



Stp. = (92 — ¢1)(2; = Ay)cos o R, (1.13)

¢+ 9
roe Qg = ——.
2
M3 paBeHcTBa IUIolaneil BHITEKAET CAEAYIOLAA CBA3b MEXIY pa-
IHMYCOM CepHUecKOro Kpyra ¥ KOOpAMHaTaMM IPAMOYrojibHO#M cde-

pHMUECKON Tpamneumu:

7w§ = (02 — @1 )(Ag = A1) cos o (1.14)

Kak BuaHo u3 dopmynsl (1.14), 3anaHue cepHiecKkoro paamuyca

¥, ¥ KOODOMHAT LIEHTPa He OMNpeAe/seT OAHO3HAYHO PABHOBEJIMKYIO

chepryecKyio TpanelHio, KOTopas MOXET MMeThb PasIHuHyI0 (popmy.
BeeneM napaMeTp, XapakTepH3ylouiuii ¢opMy Tpaneuuu:

('12 - ll)COS Do
(¢2 - (Pl)

Tloncrasnsas (1.15) B (1.14), MOXHO NMONYYHTDb BHIPAXKEHHUS ANl T€0-
JEe3UYECKHX KOOpAMHAT YIJIOB NpSIMOYyroibHo#t cdepuueckoit Tpame-

k= (1.15)

LHH:
n n
¢1=¢0—\/;'%Q,' <P2=‘P0+‘/;—y;g,
A= — Jrk Voo, N7k Yo (1.16)
1 =4 - ———— %> 2 =Ag+——— =,
cos@y 2 cosgy 2
ALt Ay o+ 9
A = —, = ———
He A= 0=

Ilpu & = 1| Ha3oBeM MPAMOYTOAbHYIO ChepHUYECKYIO TpanelHIo
“kBagpaTHoil”. “KBazpaTHas” TpaneuMs He TOJbKO paBHOBeJHKa coe-
PHYECKOMY KPYTY, HO H MAaKCUMaJILHO NPHOINXeHa K HeMy 1o ¢opmMe.
Ilpu k > 1 cepuyeckas Tpaneuus Oyner “BHITAHYTa BIOJb Mapajuie-
au”, npu k < 1— “BbITAHyTa Baoab MepuavaHa”. Crenyer 0XMAaTh,
YTO pasHMLA BKJIAJNOB JaJibHeH 30HBI i KpYroH GJMXHeH 30HH M
IS GIHXHeH 30HH B hopMe ceprueckoil Tpaneluu 6yaeT HaMMeHb-
was npu k=1, T.e. Wig “KpagpaTHoi” GIMXKHEH 30HBI.

Hcxons u3 HeobxoauMocTH BO3MOXHO 60jice TOMHOrO BLIYMCIE-
HUS BKJIAJa JajibHe# 30HBI, BbiBedeM ceffuac TOYHbie (OPMYNLI, CBS-
3LIBAIOLIME Paguyc chepHyecKoro Kpyra ¢ KOOpAWHAaTaMH LIEHTPa H
YIJIOB PaBHOBENHKON cepHuecKoii Tpameuu.

IMnowanb cepuyeckoro Kpyra paBHa;

Sep. = 4nsin2[12°—)R2, | (1.17)
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a TIolaik MPSIMOYTOJBLHON CHEPUUECKON TpaneluH

Sip. = 2sin( P2 - 5 J(Az - 4)cos oR?. (1.18)
[MpupaBHUBag TUIOWIALH, TOJNYYAEM:
47sin ( V;O ) = 25in( P2 — 5 )(12 ~A))cos@y. (1.19)

BBeneM, aHaJIOTHYHO CAEJNAHHOMY BBILE, NMapaMeTp, XapaKTepH-
syoiuii Gopmy Tpaneuuu:

(12 -4 )COS Do

k =
2sin((p2 : "’1] (1.20)

TOrAa

=@y — arcsm(\/; Sln(lg—]} ©y =@y + arCSln[J';' sm(%)],

(1.21)
A =Ag - mg(%), Ay =Ag + ‘/’_d‘_sm(""’)

cos @, 2 cos @, 2
Tlpumep 1:

PaccMoTpuM “KBanpaTHY10“ Tpaneiuio ¢ LIEHTPOM B TOYKE C KOOP-
AMHaTaMd @) = 55°, A, = 35°, paBHOBENUKYIO CHEPUYECKOMY KpPyry
paauyca y, = 5°. IlycThb war MHTErpHpoBaHusa Ko3dduiineHTos (1.8)
no tpaneuuu A = 27/50, a KOMYECTBO YUUTHIBAEMBIX rapMOHHK N = 30.
Ina Beruncnenna cepuyeckux rapmoHuk B (1.10) u (1.11) Bocmosns-
3yeMcs rapMOHUYeCKMMH XoadduunentaMu mogenn OSU9L.

HccnenoBannsa nmoxasanu, uro obo6luieHHbe koadduiments Mo-
nofieHCKoro M (@) , BRIYMCIEHHBIE C MCMOb30BaHHEM dopmy (1.16)
“IJI0CKOro” NMpUOIHXEH! M ¢ UCTIOJIb30BaHMEM TOUHBIX dopmyn (1.21),
MPAKTHYECKU He OTAMYAIOTCS APYT OT Apyra. Tax, Ans JaHHBIX M3 TIpK-
Mepa | HopMa pa3HOCTH 06061IeHHbIX KO3 dHuuimeHToB MonoaeHcKo-
ro, BHIYHCJIEHHBIX ¢ McMoiab3oBaHueM ¢dopmyn (1.16) u (1.21), paBHa
4,510 -° | 4yr0 B NPOLEHTHOM OTHOWIEHHH cocrasnseT 0,002%. Ilpu
YBEJIMUEHUH panuyca 6auxXHe#l 30HH 00 10° yka3zaHHass HopMa pa3sHO-
CTH B NPOLIEHTHOM OTHOIWEHUHU yBenuumutcs o 0,008%.

TTonyyeHHBIN pe3yJabTaT MO3BOJSET CAENaTh BBIBOJ O BO3MOXHO-
CTH MCINONb30BaHUA “miaockoro” npubiauxeHus (1.16).

Wcxonsa U3 qaHHBIX MpUMepa 1, MOXHO MOJYYUTD CleaylolMe 3Ha-
YeHHs1 BKJIAQJIOB: BKIAA AajdbHEH 30HBI B Cyuae Kpyrioi OmuxHe#l 30-
HbI paBeH 13,361 M, a B ciiyuae KBaapatHoii 13,352 M.

B Hacrosluee Bpemsl, B CBSI3M C aKTUBHBIM HCIOJIb30BAHHEM KOC-

72



muuyeckux cucteM tHna GPS u ITIOHACC, XxenatenbHO 3HaTh BHICO-
Thl KBa3MreoMaa ¢ TOYHOCTbIO MO KpaiHeit Mepe no 0,1 m.

[MosToMy, ecau omnbka ydyera BIAMSIHUA JalbHEH 30HBI Ha BLICOTY
KBasureouaa ¢, Mojydyaiowascs B pe3yJbTaTe 3aMeHbl peajibHO# dop-
Mbl GaMXHEH 30HBI B BMAE NPSAMOYrOJbHOMH ChEpHYECKOH TpameLuu
Ha OJIMXHIOW 30HY Kpyrioil ¢opMbl, MEHbIIE YKa3aHHOH BEJHYMHBI,
TO Takas 3aMeHa onpasaaHa. B npoTHBHOM ciaydyae He06XOOMMO UCXO-
JWUTb U3 peaNbHOi GOPMBbI GJIMXHEH 30HBI.

B mpumepe 1 omnbka cocrasaset 0,009 M, 4TO He MPEBBIILACT YKa-

3aHHOrO JOITycKa.

Pasnocts Bknanos (1.11) n (1. 10) MOXET MEHATbCH KaK C U3MEHe-
HUEM pa3Mepa ONMXHEN 30HBI, XapaxTepU3yloLUMcs chepHYECKUM
pagMycoM ¥,, TaK H C H3MEHEHHEM €€ GOPMbI, KOTOPasi XapaKTepHu3y-
€TCsl MapaMeTpoM K.

Hccnenosanmsi, MpoBeAeHHbIE [UIS JaHHBIX U3 NMpHUMepa 1, mokasa-
JIM, YTO MIPH U3MEHEHHMHU paJMyca Kpyrioi 6anxHei 30HbI ot 1° go 15°
passocTb Bxnajaos (1.10) u (1.11) He npesbimaer 0,02 M.

Ha puc. 3 u3o6paxeHa 3aBUCHMOCTb pasHOCTH BkiIanoB (1.10) u
(1.11) or mapametpa k (1.15), T.e. OT GOPMBI TpaneLUMH.

[Mpyu mocTtpoeHuy rpaduka 3Ha4YeHHs] MapaMeTpoB ¢, A, ¥, N 1
u1ara MHTErpMpoBaHMA A B3ATbl U3 npuMepa 1.

Kak BuaHo u3 rpadmxa, HauMeHbluee OTJIHYUE BKJIANOB COOTBET-

CTBYET 3HAYEHHIO napamertpa k = 1, T.c. KBanpaTHoﬁ” dbopme Gmmx-

(m ) I (y,) =T, (e

o3 r
0.2.-'
=

Puc. 3. 3aBHCHMOCTb Pa3HOCTH BKIAJIOB OT MapaMeTpa k
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He# 30HBbL. IIpn Kk = 2 u k = 1/2 pa3HOCTb BKJIafOB NPHHHUMAET OJMHA-~
KOBO€ 3HayeHHMe, U, TAKMM 0Opa3oM, OJMHAKOBOE PacTAXEHHE Tpale-
MM 1o napamieny (k = 2) u no MepuauaHy (k = 1/2) paeder 3a coboi
ONIMHAKOBOE M3MEHEHHE BKJIAJa AaJbHEH 3OHBI.

Ecnu nipuHsATb, KaK ObUio CAENAHO Bbillie, YTO AONYCTMMAs pa3-
HOCTb BKJIafiOB B BHICOTY KBa3ureouja pasHa 0,1 M, To u3 puc. 3 cie-
IYyeT, YTO MPH 3HaYEeHHUAX NapaMeTpa K, 3aKII0YeHHBIX B MHTEPBAJI€ OT
1/2 no 2, pasHOCTb BKJIAJI0OB MEHbIUE NOMYCTUMOH pPa3sHOCTH, M TEM
caMbIM TpU ydYeTe OajibHe# 30HBI B paCCMOTPEHHOM BhIllle MpHUMepe
MOXHO T0JIaraTh, YTO OJIMXHAS 30Ha UMeeT GopMy Kpyra.

ITpu 3HaueHHAX MapameTpa k, MEHbIIMX 1/2 Wian GonbluUX 2, He-
00X0AMMO YYUTHIBATL PEANBHYIO GOpMY OIMXKHEH 30HH U TIONB30BAThH-
Csl COOTBETCTBYIOLUEH MeToAuKOM [2].

HccnenoBauus, NpoBefeHHbIE ¢ HCMO/JIb30BAHHEM APYIHX Hadyaib-
HBIX NMapaMeTpOB, B OCHOBHOM' ITOATBEPXJAAIOT CAEJaHHLIH BhHIIIE BBbI-
BOJ. ‘

TToHATHO, YTO NpPH CAHTHMETPOBOM TOMHOCTH BBIYMCJIEHWS BLICOT
KBasureouaa tpeboBaHus K (opMe ONMXHeH 30HBI 3HAYMTEJIBHO IO-
BLILIAIOTCS.
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KOCMHYECKAA CBEMKA. ADPO®OTOCBEMKA H
O®OTOTPAMMETPHUSA

YIK 528.711.1(202)

MoOCKOBCKHH rOCYyRapCTBEHHBI YHHBEPCUTET

reofe3ny M KapTorpadpuu

IMpodeccop, kaHaUAAT PH3.-MaT. HayK B.A. Maaunnuxos
AcnupaHT X. Kapre

BBIIEJTEHHUE JUHEWHBIX DJIEMEHTOB
HA MHOTO30OHAJILHBIX KOCMHMYECKNX CHUMKAX

IIpu Bce Gosiee MHTEHCHBHOM Pa3BHTHH NMPOMBILUIEHHOCTH U CEJlb-
CKOTO XO03s1HCTBa, MPUBOISLLIEMY K BO3pacTalolIeMy BO3ACHCTBHIO Ye-
JIOBEKa Ha OKpYXawllylo cpeay, npobjeMa OlLleHKH H y4yeTa poJiM pa3-
PHIBHBIX HapYLUEHW NpH pelleHHH LIENOTO psaa TMAPOre0JOrH4eCKuX
M MHXEHEePHO-Te0JOrMYecKUX 3anay CTaHOBHMTCH Bce Oojiee akTyanb-
HOH.

B npakTuke ceromHsiUHEro AHA JIMHEAMEHTHBIA aHalU3 JTUAUPYET
KaK 1o obimeMy o6beMy NPOU3BEAECHHBIX paboT, TaK M MO IIMPOTe 06-
nacteil IpUMeHeHHUA. JINHeaMeHTHBIH aHalIN3 MOXET ObITh XapaKTepH-
30BaH CJIEAYOIMMH 001acTAMU NpUMeHeHM [1; 2]: MOMCKOBLIE U IPO-
THO3HbIE 3a0a4M, IreoJIOTMYeCKOe KapTMpPOBaHME pa3HOro maciuraba,
WHXEHEPHO-TEe0JOTHYECKHE M THAPOreOJIOTUYECKHe 3ajayd, OXpaHa
NpUpOABbI, CEMCMUYECKOE paiiOHUpPOBaHHWE, FeOJUHAMUYECKUE MCCIIe-
noBaHUsA M Ap. HanpuMep, BbIABIEHHBIE HA OCHOBE JIMHEAMEHTHOTO
aHaIU3a CTPYKTYPHBIE Y3JbI [3] MOryT ABASATbCS 00JacTIMM Hapylle-
HHMSI YCTOMYMBOCTH IIOPOT, OMACHBIMM VISl CTPOMTENLCTBA; HajJMYMeE
CTPYKTYPHBIX Y3710B HEOOXOAMMO YYHMTHIBATh IIPU OCYLIECTBIEHUH NIPU-
pPOLOOXpaHHBIX MEPOINPUATHIA M MpPH BRIOOpE yYacTKOB JUIS 3AXOpOHe-
HMS palMOAKTHBHBIX OTXOAOB U BPEeOHBIX BellecTB. KpoMme Toro, cTpyk-
TYPHbIE Y3Ibl, B CHJIy CUIBHOM Pa3apoOJeHHOCTH 36MHOM KOpPEBI, MOTYT
o0sagaTh MOHMXEHHOH CEHCMHYHOMBIO.

Oco6blit MHTEPEC M, BO3MOXHO, HAHGOMbLIYIO 3P EKTHBHOCTL MO-
XE€T MPEACTARIATh IPU MEJKOMACIITaOHBLIX MCCIeNOBAHMAX, OXBAaThI-
BaolUx 00JblINE, PAa3HOPONHBIE IO CBOEMY TEKTOHHUYECKOMY CTpOe-
HMIO TEpPUTOPUH, KONUYECTBEHHBIH aBTOMATU3UPOBAHHBIN JIMHEAMEHT-
HbIM aHAMU3 KOCMMYECKUX CHHMMKOB.
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OnHako A0 HACTOSALIEr0 BpPeMEHH OCTaeTCsd OTKPLITOH mnpobnem
COMTOCTABUMOCTH M WH(POPMATUBHOCTH CHCTEM JIMHEHHBIX 3JIEMEHTOE
NMOJAY4YEHHbIX MpH 00paboTKe MHOTO30HANbHBIX KOCMHYECKUX M306pa
XEHHUH 3¢MHOI MOBEPXHOCTH.

Ienab HacTodllEl CTaTbH — COOOGLIMTL O pe3yabTatax pabor no co
MOCTaBJIEHHIO CUCTEM JIMHEHHBIX 3JIEMEHTOB, BBIABJICHHBIX MpH 06pa
60TKe KOCMHYECKHX H300paxeHWH, MOJy4YeHHbIX B KPaCHOH M OAMX
Heit UK-30Hax crnexTpa 3ieKTPOMarHMTHBIX BOJH.

Cxema 3xcnepumernma

Jln1a OHOTO M TOTO Xe€ y4acTKa 3eMHOIf NMOBEpPXHOCTH ObUIH cO
CTaBJEHBl CXEMbl CHCTEM JIMHEHHLBIX JIEMEHTOB MO KOCMHYECKUM H30
OpaxeHusM B KpacHo# (635 — 690 HM) u 6mxHeit UK (810 — 900 Hm
30HaX CNEKTpa, MOJY4YEHHBIX C rmoMollblo ¢poTtokamepsl MK-4 (cnyr
HuK “Pecypc-®2”). Macwutab ananusupyeMux cHuMko — 1: 800 000

C noMoliibio nporpaMmMHoro komriekca “LESSA” oGpabaTbiBanuc!
uMGppoBbIE H300paXEHHUS HCCIECAYEMbIX TEPPUTOPHI pa3Mepol
512 x 512 anemMeHTOB. .

ITporpammubiii KoMIuteke “LESSA” no3BossieT B aBTOMaTH4ECKOM
H UHTEPAKTHBHOM peXHMax BBISIBIATh B M300paXeHWH JTHHEAMEHTHI
LUTPMXH W OCYILECTBAATh MX CTATHCTHYECKHMH aHAIM3 NYyTEM pacyer:
CNEAYIOLUX CTATUCTUYECKUX XapaKTepPUCTHK: TOJe ITPUXOB— BCE?
WIM 3aJaHHOTO HampaBiaeHHMs (L), moje CTEemeHH BLITAHYTOCTH poO-
3pI-AHarpaMMbl THHeaMeHTOB (E) W Tmojne OTAWYMSA PO3bI-AHarpaMMb
oT kpyra (D). JuarpaMMaMH MpeACTaBJAeHbl PO3bi-IMATPAMMbI LITPH-
XOB, pacCYMTAaHHbIE B CKOJb3fALEM OKHE AHaMeTpoM 64 sneMeHTa ¢
raroM 16 371€MEHTOB; BEKTODHI, XapaKTEPH3YIOlL(He BEJIMYMHY U Ha-
TIpaB/IcHHE BHITAHYTOCTH PO3-IHarpaMM, PacCUMTaHHbIX B CKOJb3SLIEN
OKHe AMaMeTpoM 64 sneMmeHTa C uiaroM 8 31eMeHTOB. CXEMbl CHCTEM
JIMHEHHBIX 3JIEMEHTOB COMOCTABISNMCh HETIOCPEACTBEHHO, @ TAKXE CO-
MOCTaBAANUCh JaHHbIe HX 00paGOTKM: MoJie MJIOTHOCTH WITPUXOB, pPO-
3pI-AMarpaMMel. [IpM COMOCTaBNEHMM MCIOJB3OBAICH KOPPESLIMOH-
HbIH aHaJIM3, KOTOPBIA BBIMOJHSAJICA MO METOAY CKOJNb3SLIEr0 Koppe-
JIALMOHHOTO OKHa C TOCTENEHHBIM M3MEHEHHEM €T0 Pa3MEpOB, T. €. €
MOCTENEHHbIM YBeTHUeHHEM paauyca ocpeHeHHsl. MUHMMaNbHbIA pas3-
Mep KOPPeNSIIHOHHOTO OKHa COCTAaBIAN 4 X 4 djeMEHTapHbIe AYEHKH,
4TO Ha MeCTHOCTH oTeevaeT mrowaau 20 x 20 xm?. [Tocneaywolee yse-
JUYEHUE OKHA OCYUIECTBIANOCHE ¢ TTOCTOSHHBIM YBEIMUEHHEM CTOPO-
HbI OKHa Ha 4 s1eMeHTapHble si4elkH, T. €. Ha 20 kM. [Ipu o6paborke
OBLTH MCTIONB30BaHBI OKHA CEAYIOLHX pasMepoBs: 4 x 4, 8 x 8, 12 x 12,
16 x 16, 20 x 20 aneMeHTapHbIX S4YeeK, YTO oTBeyaeT rowanu 20 x 20,
40 x 40, 60 x 60, 80 x 80, 100 x 100 KM? COOTBETCTBEHHO.
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Pesyasmamu 3xcnepumenma

s 06paboTKH MCIONB3OBANUCH 4 Mapbl MHOTO30HAJNbHBIX M-
poBbix U3o6paxenuit (Ne 00384, 02073, 02075, 02724) semHoit moBepx-
HocTH (TeppHTOpHA Pecny6nukn Hurep) B KpacHoMm u 6amxHem UK
JUana3oHax CHEKTpa M OMHapHbIE HU300paXeHHS CHCTEM NMHENHBIX
37IEMEHTOB, 0TO6paXxeHHbIe Ha 06pabOTaHHBIX KOCMHYECKHX CHHMKaX.

OTMeTHM, YTO B NporpaMMHOM KoMiuiekce “LESSA” B kayecTse.
KOJIMYECTBEHHOI XapaKTEPUCTUKH BbIABIEHHHIX INHEAMEHTOB HUCIIOJb-
3yeTC CTENEHb BBIPAXEHHOCTH JTHHEHHOrO 2j1eMeHTa (.5), KOoTopas no-
Ka3bIBaeT, Kakasl 4acTb OTpe3Ka NMpsAMOii B Mpeaenax U3obpaxeHHUs Io-
KpbITa WITpHXaMu [2]. ’

C noMoubio ycTaHOBNEHHS omnpeeneHHoro nopora T, nokaszarens .
S MOXHO MPOBECTH PaHXHPOBAHHE JIMHEHHBIX 3IEMEHTOB MO CTENEHH
UX BbIPAXEHHOCTH Ha aHAIM3MPYEMbIX KOCMHYECKHX H300paXeHHsX.
Ecnyn 3nayenne nopora T, NpUHUMAETCs paBHBIM HYJIO, TO NPH 3TOM
Ha 6MHapHOM HM300paXCHUH TIPEICTABISAETCA TMOJMHAsg CUCTEMA JIMHEa-
MEHTOB, CTelleHb BhIPAXECHHOCTH KOTOPHIX HaXOAUTCA B npeaenax 0—
200 y. e.

BuayaibHoe COMOCTaBICHHE CXeM JIMHEAMEHTOB ISI KPacHO# M
6nmxneit UK 30H nokasbiBaeT, YTO OHU 3HAYMTENBHO OTJIMYAIOTCH APYT
OT [pyra, 0CO6eHHO B BbHICOKOYAcTOTHON obnactu. Koapduument in-
HEHHOW KOpPENsLUUU MEXNY aHAIM3UPYEMBIMM CXeMaMH JIHHeaMeH-~
ToB coctasiser 0,15, 4To ykasbpIBaeT Ha OTCYTCTBHE JIMHEHHOM CBA3M
MeXIy aHanu3upyeMbIMHM ob6bekTaMHM. CuiibHasi 3arpyXe€HHOCTb CXEM
NMHeaMeHTOB npu nopore T, = 0 3HaYHUTENBLHO 3aTPYAHSET aHAIU3 MX
B3aMMOCBSI3H.

[ToaToMy nna Gojlee AEeTaNLHOrO aHanU3a CUCTEM JMHEAMEHTOB,
BLIPE@XEHHBIX B KpacHoif u 6nuxHeit UK 30Hax, HaMu 6LL10 MpoBeae-
HO HCCIEAOBaHME CXEM JIMHEAMEHTOB JUISl 3HaYeHMS TOpora CTENeHH
BBLIPXEHHOCTH NTMHEHHBIX 3/1eMeHTOB T, = 80 171 BCeX HampaBieHHUH.

Ko3pduLHeHTHI KOppensliny CTAaTUCTHYECKHUX XapaKTEPUCTHK CHUC-
TEM JIHHEAMEHTOB, @ HMEHHO IJIOTHOCTb JTMHEAMEHTOB, CTETNEHb BhI-
TAHYTOCTH PO3-IHarpaMM JIMHEAMEHTOB; CTeNeHb OTIHMYMS PO3-AUa-
rpaMM JIMHEAMEHTOB OT KpYra NMpeAcTaBleHHBIX Ha KOCMHYECKHX CHHM-
Kax KpacHo# u 6amxHeit UK 30H npy pazMepe KOppeasiiHOHHOTO OK-
Ha 20 x 20 a;seMeHTOB, COOTBeTCTBEHHO cocTaBuiam 0,087;-0,017; 0,104.

MuHuManbHOE NOCTOBEpHOE 3HaYeHHE MapHbIX K03dHLMEHTOB
Koppensiuuu (7., ), pacCuuTaHHoe 1o kputepuio Ouinepa n popmyne
PomaHoBckoro, cocramnuster » = {0,15].

AHalOTHYHbIE Pe3yabTaTbl (3HAYEHHA KO3(PPHUNEHTOB KOppens-
unn 661K He 6onee 0,2) nonayyeHsl MPH UCCIEAOBAHHM APYTUX MHOTO-
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30HAJIBHBIX KOCMHYECKHX CHUMKOB.

Clenyetr OTMETHTDb, YTO COMOCTABJCHHE ITOJEH IUIOTHOCTH JIHHEH-
HBIX 3JIeMEHTOB TSl KpacHO#M M 6nuxHel UK 30H cnektpa mokasbiBa-
€T, YTO caMbl€ 0OLLME 3aKOHOMEPHOCTH COBMAJAIOT, XOTS B AeTaNsAX
HMEIOTCSI CYLIECTBEHHBIE pa3jIMyHsl.

OTHOCHUTEIbHAS POJIb CUCTEM JIMHEHHBIX 3JIEMEHTOB C Pa3sHOM OpH-
€HTHPOBKO#I OLIEHWBaJach 10 po3aM-JHarpaMMam; ObUIO BBISIBJIEHO,
YTO B PAAE CJIyYyaeB B MOJSIX JHHEHHBIX 3JIEMEHTOB KpaCHOH H OIHX-
Heit MK 30H NpHCYTCTBYIOT CUCTEMbI JIHHEAMEHTOB, KOTOPbIE OTpaXa-
JOTCSl TOJIbKO JIMIIb B OAHOM M3 pacCMaTpUBAEMbIX 30H.

C uesblo BBISCHEHHMS] BO3MOXHOCTH (PM3WYECKOH MHTEpIpETaLUH
CHUCTEM JIMHEHHBIX 3JIEMEHTOB, BBIBJECHHBIX TPH aBTOMAaTH3HUPOBaH-
HOM JIMHEaAMEHTHOM aHAIM3€ Ha U300paXEHUAX 3eMHOI MOBEPXHOCTH
- B KpacHo#i u 6amxHeii MK 30Hax, HaMH Obl1 BBINOJHEH KOpPpPEJsLH-
OHHBIR aHaNU3 IJIOTHOCTH AAHHLIX JuHeaMeHTOB (L) c ABYMs ropu-
30HTAMHU MOJ3EMHBIX BOI: GJIM3MOBEPXHOCTHBIX I'PYHTOBLIX (4) W Iy-
GoKo3aNeralonx MexmiaactoBbix (H).

B T1a6n. 1, 2 npeacrasiaeHo pacrnpenejieHHe KO3DGULIMEHTOB KOp-
PEJIIIMM N0 OTAEJNbHBIM HHTEpBAJIaM JUIS PAsTHYHbIX KOppEJSIHOH-
HBbIX OKOH MEXAYy napaMeTpaMu L, A ¥ H pa3HbIX JHana30HOB CIEKTpa
B IMpOLICHTAaX.

HHTepecHO, YTO MeXOy IUIOTHOCTbIO JIMHEAMeHTOB (L) W riryOu-
HOMH 3ajieraHusl TPYHTOBOH BOAbI (A) cyllecTByeT oOpaTHasi 3aBHCH-
MOCTb, a MexXny L u H (rnyOuHoi MeXmnacTosoi Boawl) npsiMas. [Ipu-
YeM 3TH CBA3M HMMEIOT Pa3IMYHYIO CTETeHb BLIPAXEHHOCTH IS pa3-
JINYHBIX 30H cnekTpa. Tak, koppensuusa Mexay L u h Haubojsiee BbIcO-

Tabnuua 1
Pacnpesenenne 35a9emnit K03 PRINEATOB KO]

ans 6moxneli UK 30um ciextpa (cuamok Ne 02073)

Napametpt L 5 A

Murepsantt) | o o6 10.59—-0,30,29—0,1| 0,0 |-0,1— -0,290,3— -0,591-0,6— -1,0
OkHa
8x8 0 6 0 0 25 36 13
2x 12 0 0 1 0 11 56 2
16 x 16 0 0 0 0 50 25 25
Mapametput L 5 H
Hutepsatell | 0.6 10,59—0,3[0,29—0,1] 0,0 |-0,1— -0,29}-0,3— -0,59-0,6— -1,0
OxHa
8x8 %5 30 Y] 6 0 0 13
12x 12 4 1 44 0 ) 0 0
6x16 50 25 25 0 0 0 0
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TaGnuwua 2

Pacnpenenenne 3uagermnii Ko3pOHIBEHTOB XOPpeaSLHN
NS KpacHoH 30HK cnexTpa (cAuMok Ne 02073)

TMapamertper L — 4

Murepsansi| | 40,6 [0,59—0,30,29~0,1] 0,0 |-0,1— -0,29]-0,3— -0,59-0,6— -'l,of
Oxna !
§x8 0 0 19 6 6 63 6
12x 12 0 0 0 0 Tl 67 n
16 x 16 0 0 0 0 0 75 5

NMapamerpmt L - H .
Murepsansll | o 0.6 [0,59-0,3(0,29—0,1] 0,0 |-0,1— -0,29]-0,3— -0.59]-0,6— m
iOxHa
8x8 31 31 0 13 19 6 0
12x 12 0 44 56 0 0 0 0
6 x 16 0 75 25 0 0 0 0

Kas MU KpacHOH 30HbI, a Mexay L u H — pna 6anxueit UK 30HbH
CIEKTpa.

AHalH3 pe3yJabTaToB NMPOBEAEHHOT0 3KCNEPHMEHTA NO3BOJIAET Cle-
JIaTh CleAyioulHe BbIBOMBI.

1. Mcnonb3oBaHWe MHOIO30HANIBHLIX KOCMMYECKMX CHUMKOB MIS’
BbLISIBJIEHHS CHCTEM JIMHEHHBIX 3JIEMEHTOB NMO3BOJIAET 60Jiee MOJHO Bbi-
SIBJATb NPUCYILYIO JAHHOMY PerMOMY CHCTEMY JIMHEAMEHTOB, TaK Kak
MMEET MECTO CMJIbHAS 3aBMCHMOCTb CTETEHM BBIPAXEHHOCTH JMHea-
MEHTOB OT 30HbI CMEKTpa. ‘

2. Ha 6a3e cHCTEM JIMHEAMEHTOB, BLIABIEHHBIX Ha MHOTO30HAJb~
HBIX KOCMHMYECKHX H300paKeHHAX 36MHOI TOBEPXHOCTH, BO3MOXHO
nocrpoeHue 6onee 3¢GeKTUBHLIX METOJOB aHajNW3a JIMHEAMEHTHOMH
TEKTOHHMKH U UCCNeOBaHHE €€ B3aMMOCBA3H C XapaKTepHCTHKAMM Teo-
JIOTMYECKON Cpeabl.

JIUTEPATYPA

I.AxceHos B.T., Mankuu b.B. Cratuctuyecknit aHaln3 JHHERHRIX 3M1e-
MEHTOB a3pPOKOCMHUYECKHX U306paxeHHit. ABTOMaTH3HPOBAHHbIH aHAIU3 NPUPOIHDIX JIH-
HeaMeHTHBIX ccTeM. JI.: BCETEH, 1992, c. 29-34

“2.3natononbckuit A. A, Tlaxer NIPUKITAIHBIX IPOrPaMM BBIIEJIEHHS W aHAIK3a
JIMHEHHBIX 3IeMEHTOB a3pOKOCMHUYeCKHMX u3obpaxenuit. JI.: BCETEU, 1988, c. 14-28.
3.TonbtBerep B.A., Hneuu B.A., KyHnuHa H.M. Onwir asToMaTH3a-
UMK 06paboTKM JaHHbLIX AeUIHPPHUPOBAHUA U BbiENEHUS NHHEAHBIX 3]IEMEHTOB IO KOC-
MHYECKHX CHMMKaM. — UccrenoBanne 3eMau U3 KocMoca, 1984, Ne3, ¢. 97-106.

flocmynusa 9 urons 1997 . _
Pexomendosana gaxysememos npukiadnoi kocsonaemuxu MHHTAuK.
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YIK 528.73

MOCKOBCKHMIt TOCYNapcTBEHHBIA YHUBEPCUTET
reofie3un u Kaprorpadpuu

INpodeccop, nokTop TexH. Hayk B.b.Jy6unoscxuii
JloueHT, KaHAWAAT TeXH. HayK A.B.loeopoe

IIOCTPOEHHE BJIOYHBIX ®OTOTPAMMETPHYECKHNX
CETEH IO ADPO®OTOCHHUMKAM, COJEPXKAIIINM
ABCOJIIOTHBIE 1 ®OTOTPAMMETPHYECKHE PA3PbIBbI

A3popOTOCHHMKH, NpeaHa3HaYeHHbIE IS CO3MaHHS MO HHUM TO-
norpaUYeCKUX KapT, JOKHBI COOTBETCTBOBATh BECHLMA XECTKUM Tpe-
60BaHHIM. OIHHUM M3 caMBIX BaXHbIX SBAsE€TCA TpeGOBaHHE K MpO-
nonsHoMy (P > 55%) n nonepeuHoMy (Q > 15-20%) nmepekphITHAM.

HecobGnlonenne yctaHOBJIEHHBIX TpeOOBAHHH YBEJHYMBAET 0O0bEM
paboT MmO CO3JaHMIO KapThl, €€ CTOMMOCTb M pacxoll CWJI H CPEICTB.
HapylueHne 3a0aHHbIX NEPEKPHITHA CHUMKOB NPHUBOIMT K Pa3pbIBaM.
Pasnnyalor abconoTHee H (poTorpaMMeTpHyecKHe pasphiBel. PoTo-
rpaMMETPHYECKUHH pa3pbiB— 3TO yYacTOK MeCTHOCTH, cororpadupo-
BaHHBIH TONBKO Ha OAHOM CHHMKe, aOCOJIOTHBIN pa3pbiB— KOrIa yya-
CTOK MECTHOCTH He cortorpadupoBaH. Biok CHUMKOB, cogepXalui
abCoMOTHEIE H (POTOrpaMMETpHYECKHE Pa3phIBbI, CUYMTAETCS HeE3aBEp-
LHIEHHON a3pOCBHEMOYHOM TNMPOAYKUMEH, KOoTopasi MOMIEXKUT UCIpaBie-
HHUI0. [IpakTHYECKH MOTYT HMETh Ba ciydast (a U 6), npeacTaBleHHbIE
Ha pUCYHKe.

B cnyuae (a) 3aBeplialoT a3podOTOCHEMKY M CHAIOT NPOAYKLMIO
a’3poreoie3HYECKOMY TNpeANnpHATHIO. Crleayer OTMETHTh, YTO B 3TOM
cllyyae BOSMOXHO NMPHIETCH XAaTb JIETHOH IMOroibl, KOTOpas BO MHO-
TMX paifOHax CTpaHBl MOXET HACTYMHTh JIMIUb 4Yepe3 HECKOJNbKO He-
Jeb WIA Jaxe MECALEB. DTO NMPHUBEIET K NMPOIJIEHHIO CPOKOB CO3/1a-
HHA TomorpapMueCKHX KapT M HapyLIEHHUIO BCEi CHCTEMBI IUIAHHPO-
BaHHs TOmorpago-reoJe3u4ecKoro npo13BOACTBA.

B cayuae (6) aspodoTocremka, conepxanas abconorHoie U doTto-
rpaMMeTPHYECKHE pa3phiBbl, CAAeTCAd 3aKa3yMKy, HO B 3TOM Cjyd4ae
HeOOXONMMO BLIMOJIHUTb AOMOJHHUTENLHBI 00beM paboT 1Mo moseBoi
MOArOTOBKE CHUMKOB Ha I'paHHM1aX Y4acTKOB Pa3pbIBOB, YTO MPUBEIET
K YOOPOXaHHI0O NMpPOAYKLHNH, HEMPOH3BOAUTENLHOMY DAacXomy CHI H
CpPeICTB U M3MEHEHHIO CpOKOB co3laHMsl KapThl. [locne monyyeHus
a3po(POTOCHUMKOB Ha PailoOH pa3phIBOB CIEAYET OCYLIECTBUTh BCTABKY
3THX CHMMKOB B OCHOBHYIO (HOTOrPaMMETPHYECKYIO CETb.

Takum o6pa3oM, 06a H3BECTHBIX BapHaHTa MOCTPOEHHUS CeTell MpH
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AspodoTocbeMKa ¢ aGCOMOTHBIMU U HOTOTPAMMETPHUECKUMH paspblBaMH

£ ' 1

ADC Ha yyactku
pa3pbiBOB
I
Cnaua ADC ¢
IMonnas cnava a6COIOTHBIMH U
a3podOTOCHEMKH oTorpaMMeTpHYECKUMH
pa3peIBAMH

! CTaHJIapTHa.ﬂ noJjeBas noaroToska CHUMKOB '

I

ONOJIHUTEIbHAS

A ADC Ha

nosieBast MOArOTOBKA

CHMMKOB B paioHax
pa3pbiBOB

Y4acTKH
pa3pbiBOB

IMocTpoeHue
(ororpamMmeTpuyeckux
ceTeii 6e3 3axpara
YY4aCTKOB paspblBOB

IMoctpoetne
doTorpaMMeTpHyECKUX
cereit

BcTaBka CHUMKOB Ha
y4aCTKH pa3pbiBOB
¢dororpammeTpHueckux
ceTei

Co3sgaHune TonorpacduuecKoi KapThi

HalU4HMM aBCOMIOTHBIX U (POTOrpaMMETPHYECKHX Pa3pbIBOB MPHBOMAT
K OTPHUATENBHBIM NMOCAEICTBHAM, KOTODBIE XeNaTeIbHO H30eXaTb.

HUccnenosanue pa3nMyHBIX CrIOCOGOB MOCTPOEHHS (POTOrpaMMET-
pHYECKHX ceTell 1oKasajo, YTo Haubosee YHMBEPCATbHBIM M FHOKMM
saasgercsa croco6 ceasok. Tak, B nybamkauumsax [I; 2] mokasaHo, 4To
Croco6oM CBA30K MOXHO CTPOMTH (OTOrpaMMETPHYECKHE CETH TpH
MEPEKPHITHAX CHUMKOB MeHee 50%, T.e. mpu HaTHUYHMHM GOTOrpaMMeT-
pHYECKHX pa3pbiBoB. [lanbHelliee H3ydeHHe 3TOTO cnocoba moKasaio
BO3MOXHOCTb NMMOCTPOEHHSA 3TUM CIOCOOOM (POTOTPaMMETPHYECKHX Ce-
TeA NPHM HaTUYMU aOCOMIOTHBIX pa3spLIBOB, He MpHOeras MpH 3TOM K
IOIOJTHUTENLHOM MONEBON MOATOTOBKE CHUMKOB, TDaHMYAlLIMX C pa3-
PBIBaMH.

81
6 3ax.357



Tabnuua

TouHOCTh TOYEK HOTOrPAMMETPHYECKOI CETH, M
BapnaHT noctpeHna 6104HOI ceTH
my my mz
~ Certb 6e3 pa3puiBoB 0,2 0,4 0,5
CeTb ¢ HOTOrpaMMETPHYECKUM 0,2 0.4 06 -
pPa3pbIBOM
CeTb ¢ abCOIOTHEIM pa3pbiBOM 0,2 0,4 0,6

HznoxenHoe Gb110 TPOBEPEHO 3KCNEPUMEHTAILHO MyTEM MOCTPOE-
Hus oTorpaMMeTpUYECKHX ceTel Mo GJIOKY MaKeTHBIX CHHMKOB (f =
100 mm, H = 1000 M), cocTosiiieMy H3 5 MapuipyToB no 10 CHHMKOB B
KaxaoM. B koopauHaTel TOYeK CHHMMKOB OBUTH BBEAEHHI Cly4aiiHble
(m = 0,02 MM) 1 cuctematnyeckue (6, =0,02 MM) OLIMOKH.

CeTb CTpoMNach TPHXABL: MO BCEM CHHMKaM 6J10Ka, TPH HATHYMH
doTorpaMMeTpHYECKOTO pa3pbiBa M NMPH HANMYKUU aGCONIOTHOTO pas-
pHIBa. Pe3yabpTaThl MOCTPOEHMS CeTeil NpHuBeleHH B TabnMIe.

N3 aHanM3a TaGMUIH CEAYeT, YTO BO BCEX TPEX CIy4asX CETH No-
CTPOEHEI ¢ OMHHAKOBO! TOYHOCTBIO H YTO AeHCTBUTEIBHO MOXHO CTPO-
UTh PoTOrpaMMETPHYECKHE CETH MO CHHUMKaM, CoxepXaltuM abco-
JIOTHBIE UM $OTOrpaMMeTPUYECKHE PA3pLIBLI, He npubezas npu 3mom
K donoanumenvHol noneeoti no02omogKe CHUMKOS.

H3noxeHHOe OTHOCUTCA M K Cly4yalo, KOrja reofie3Hdeckoe 06oc-
HOBaHHEe CbEMKH TPOM3BOIMTCA He Ha OCHOBE TMOJEBOMH MOATOTOBKH
CHHMKOB, a Ha OCHOBE 00paboTKH pe3ylbTaToOB MCMONb30BAHHS B MPO-
uecce aspodorocreMKn rOGaNbHOM MO3MIMOHHOM cucTeMbl (GPS).
B 3ToM cnyyae Taxxe HET HEOOXONMMOCTH B JOMOJHHMTENBHON MOJE-
BOH MOATOTOBKE CHMMKOB, a TAKXE MMEETCS BO3MOXHOCTb HCIOIB30-
BaHHMsA HeE3aBepLIEHHON MpoayKuUH (a3podOTOCHEMKHM) ANS TPOAOI-
XeHHA paboT B COOTBETCTBHH C TPaAMUWOHHOH TeXHONOTHEH co3ma-
HUA Tomorpadpmyeckoi KapThl, T.e. MPOM3BOAMTb CBHEMKY peinbeda M
KOHTYPOB A0 3aBepllieHHs a3pO0(dOTOCHEMKH YYacTKOB Pa3pLIBOB, YTO
B psifie CyYyaeB CYILECTBEHHO BJIMSAET Ha CPOKH co3AaHuga tonorpadu-
YEeCKOH KapThl.

JIUTEPATYPA

l.Ady6unosckuit B.B., ToBopos A.B. INoctpoeHne 6109HBIX PoTOTrpaM-
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METPHYECKHX CeTed NPH NEPEKPRITHAX CHUMKOB MeHee 50%.— Ma3B. By3os. 'eoge3ns u
aspodoTtocnemka, 1995, Ne 3, c. 71-80.

2.Ay6unosckuit B.b., l'osopos A.B. HccrenosaHne METOAWKH NOCTpPOE-
HUs GMOYHEIX HOTOrPaMMETPHYECKMX CETCH MPH MEPEKPHITHAX CHUMKOB McHee 50%.—
HaB. By3os leoneans n aapodotocheMka, 1995, Ne 5-6, c. 116-121.

Hocmynuna 20 uronn 1997 e.
Pexomendoeana xapedpoi pomozpammempuu MHHTAuK.

VIK 528.7

MOCKOBCKHit rocyJapCTBEHHbIH YHHBEPCHTET
re0IC3UH H KapTorpaduu

AcnupanT A.A. Kaaunkun

Mpodeccop, AoKTOp reo.-MUHep. Hayk A.T.3sepes

METOJMKA IIOMCKA PYJHBIX MECTOPOXIEHU
HA OCHOBE JTUHEAMEHTHOI'O AHAJIU3A
KOCMHMYECKHX CHUMKOB

JIMHeaMeHTHBIN aHAIM3 XapakTepusyeT Gojbliasg 1UMpoTa objac-
Teit IPUMEHEHHUA— MOMUCKOBbIE U NMPOTHO3HLIE 3aa4M, Fe0JOTHYECKOE
KapTHpOBaHHE pa3sHOro Macllitaba, HHXEHEPHO-TeOOTHYECKHE U THI-
pOreoJIOTHYECKHE 33a]a4yM, OXpaHa MPHUPOAbI, CEHCMHYECKOE paHOHH-
pOBaHHE, reoMHAMHYECKHE HMCCIEAOBaHHS.

IMepBrIit 3Tan aBTOMAaTH3HPOBAHHOTO JMHEaMEHTHOIO aHajlu3a Co-
CTOMT B BBHISIBJIEHMU 3JIEMEHTAapHLIX JTUHEHHbIX 3JIEMEHTOB — ILUTPH-
xoB. HecMoTpsa Ha MHoroo6pasue mnpejjaraéMbIX METOAMK, Bce pabo-
TBl OCHOBAaHBI Ha creayloumux nocbuikax. [IpencraBasiercss nenecoo6-
pasHbIM OTHOCHUTb K IUTPHXaM Te 3JIEMEHTHl JUCKPETHOro u3obpaxke-
HM$I, KOTOPbIE€ COCTABJISIIOT TOHKYIO MPAMYIO JIMHHUIO WJTH JieXaT Ha nps-
MOJHHEIHHON rpaHuie obnacTeil pa3nmuuHoil spkocTH. IIpu 3TOM BBHI-'
ARNAIOTCA IITPUXM JUIMHOH B HECKOJLKO 3JIEMEHTOB (OT €AMHML, A0
MEPBLIX JecATKOB). XapakTepHOe OTIMYHE NOJOOHLIX IUTPUXOB OT JIH-
HEaMEHTOB, BLIAENSIEMBIX MPH pyYHOM AeliuGPUPOBAHMHM, COCTOMUT B
TOM, YTO IITPHXH KOpoYe, X MTPUMEPHO Ha NOpsAnoK 60/blUe U NPH HX
BbIIEJEHUH HE TMPOMCXOJMT reHepaiu3alMH, T.e. LITPUXH, JieXKallue
Ha OJHOM NpAMON M pasjeseHHble HeGONBIIMMHU 3a30paMH, He 00be-
JUHSIOTCH. '
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IMoxcK WITPHUXOB NOMKEH OCYLUECTBAATHCA IYTEM BLIACJIEHHS Bbi-
COKOYACTOTHBIX COCTABJSIOIIMX H300paXeHHs, T.e. YYACTKOB, HA KO-
TOPBIX MIPOMCXOAMT NOCTATOYHO Pe3KOoe M3MEHEHHe SIpKOCcTH. PakTH-
YEeCKM BCE METOABI OOHAPYXEHHSA WITPUXOB COCTOSAT B aHANHU3€ JIOKaJb-
HBbIX Y4aCTKOB M300paXeHHUs (OKOH) M B TIOMCKE B 3THX OKHax OTpe3-
KOB TPAMBIX JMHHI WM TPAMBIX IpaHULl obnacteit. laauM KpaTkyio
XapaKTepPHCTHKY OCHOBHBIX MCITOJNbL3YEMBIX IPHEMOB.

Pazmepsi okna. YeM Gonblie OKHO, TeM Gosiblie 06beM YUHMTHIBae-
Moit HHopMaLIMH, 60Jiee CIIOXHBIMH MOTYT OBITb aJITOPUTMBI BbIAEJE-
HMS WITPHUXOB Ha ¢GOHe 1WIYMOB U GoJiee TOUHO ONpPENE/SIIOTCA HanpaB-
JeHus wtpuxa. OQHaKo NpH GONBIUMX OKHAaX NMPOMYCKAIOTCA WITPUXH
MaJIoro pa3Mepa M CyIHEeCTBEHHO YBEJMYMBAEeTCS 00BEM BBIYMCIECHHH.

ITonoocenue oxkna — HUKCUPOBAHHOE WIM CKOJb3sllee. B mepBom
ciaydyae M3o0paxeHHe pa3OHMBaeTCs Ha HeNepeKphIBalOLIHECS OKHa, B
pe3yNbTaTe aHAU3a B 3TOM OKHE IIPOM3BOAMTCSH (WJIM HE NMPOU3BOAMT-
cs) WITPHX OIpee/EeHHOTO HampapieHHWs W ronoxeHus. Bo Bropom
clyyae LIEHTP OKHAa COBMEILAETCS C KaXIbIM 3JIEMEHTOM H300paxe-
HHMSI, U pelleHHE NPUHUMAETCS OTHOCHUTEJNbHO NPHHAMJIEXHOCTH K
WITPUXY OIPENEACHHOTO HAIpPaBJeHHS TOJLKO 3TOTO JeMEeHTa. DTOT
cJIydait IpH OJHHAKOBBIX AJITOPUTMax aHalnu3a TpebyeT ropa3no 60Jb-
wero o6beMa BBIYMCAEHHI M TIPHBOOUT K Da3MbIBaHHWIO lWITPpUxa. B
cnydyae GUKCUPOBAHHBIX OKOH COCENHHME YYACTKH IUTPHUXA, JIEXalUHE B
Pa3HbIX OKHaxX, aHaJIU3UPYIOTCA COBEPIIEHHO HE3aBUCHMO M B PAa3HBIX
ycnoBuax. OcoObie TPYAHOCTH CBSI3aHBI C PACTIONOXEHHEM B OKHE TOJb-
KO KOHLIEBOTO yYacTKa IUTPHXa MJIH HeCKONbKHX 1TpuXxoB. ITostomMy
aJTOPHTMBI aHA/IM3a B 3TOM cjydae JOJXKHBI ObITh ropa3no 6oJiee ciox-
HBIMM M TPYAOEMKHMH.

Cpasnenue ¢ mackol u nocmpoenue wmpuxa. Hanbonee pacnpoctpa-
HEHHBIN CMOCcOO ONMHCAHUA MCKOMOTO LUTPHXa COCTOUT B NMOCTPOCHUH
TaK Ha3biBaemoit Macku. IlpennonaraeTcs, 4To LWITPHX AEIUT U300pa-
XEHHE B OKHE Ha TIPYNNBbI 3JIEMEHTOB, KOTOpPHIE Pa3IUYalOTCs MO SIp-
KOCTH, a B MacKe yKa3bIBaeTCs, KaK JOJKHBI PACIONaraTbCsl JIEMEHTHI
3THX TPYII, €CJIH B OKHE IPOXOAUT INpsAMas rpaHMLia WIH JIHHHUA OI-
peneneHHoOro HamnpapaeHus. ITomo6HBIM 06pa3oM MoOryt ObITh Omuca-
HbI JIMHMH ¥ TPaHHLBI PA3THYHOTO PAcIiONOXEHHA U opueHTaluH. Cpas-
HEHHe M300paXeHHs B OKHE C 3alaHHOH MAacKO# IIPOMCXOIHT CJENyIO-
IUUM ITyTeM. BBIMMCsAETCA cpelHAA APKOCTh PparMeHTOB M300paxe-
HHA, COOTBETCTBYIOIIUX OAHOTHIHLIM 3JIEMEHTaM MAacKH, M OIpele-
JIAETCA Pa3HOCTbh 3THUX CPEIHMX, KOTOpas Ha3blBa€TCS OTKIMKOM Mac-
KH. AGCOJIOTHAS BEJMYMHA OTKIHKA XapaKTePH3YeT HHTETPaibHOE CXOM-
CTBO MacKH M H300paxeHHS B oKkHe. OnUcaHHas onepauus NpeacTaB-
nget coboi CoracoBaHHYIO JIMHEHHYI0O QUIBTPALHI0 HM300paXeHHH.
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CylIecTBYIOT M HeJIMHEHHbIE METOIb CPAaBHEHHS M300paXeHus ¢ Mac-
KO#H. OHH HECKOJIBKO CJIOXHEE U HE JAIOT OLLYTHMOTO BHIMIphillLa. Jpy-
roif moaxol4 OCHOBAH Ha ONTHCAaHMM LUTPHXA KaK ITOCEN0BaTEIbHOCTH
3MIEMEHTOB, COCTABSIIOLINX JMHUIO, GIN3KYI0 K TIPAMO#, MpHYeM pas-
6poc 3HaYeHHH APKOCTH B OKPECTHOCTH KaXIOTO JIEMEHTA A0CTATOY-
HO BeJIMK. JTa 3afaya pellaeTcs ¢ MOMOLILI0 METOAOB, GIM3KHX K
JAMHaMHUYECKOMY NMPOrpaMMMpPOBaHHIO. AJITODUTMBI B 3TOM CJIy4yae MoO-
IyT AaBaTb 0ojiee TOMHBIE PE3YJALTAThl, HO OHH AOBOJILHO CJOXHBIE,
TPeOYIOT 3HAYUTENBHOTO BPEMEHH IUIA aHANTH3a H HCMOJBL3YIOT hHUKCH-
POBaHHBIE MOJIOXEHHS] OKOH.

CnenyeT OTMETHTB, YTO 3aaya OOHApYXeHHS IUTPHXOB MOXET pe-
LIaTbCS PA3IUYHBIMHU MYTAMM, KaXIbIH U3 KOTOPHIX OGNagaeT Kak orn-
pefeNeHHBIMU NPpEUMYLIECTBAMH, TaK MU HEJOCTAaTKaMH. ’

B maHHoit paGoTe aHaJNIM3MPOBanoOCh H300paXeHue pasMepom 512 x
512 anemeHTOB (256 rpajauMit ApKOCTH), Ha KOTOpPOM HeOOXOXHMO
BLLIEJIHTD 60onblIoe (10 HECKONLKHX ThICAY) YUCIO IUTPUXOB, MIPH TOY-
HOCTH OnpellesieHus UX HampapieHus nopsaaka 10 rpaaycos. Ucnonb-

- 30BafCA CMOCO0 JMHEHHOI cornacoBaHHONH (UIBTPALIMH CO CKOJIb3f-
LM OKHOM, IUISI BBIAEJIEHHS LUTPHXOB Pa3HOrO HamnpaBjieHHMs M THMA
(rpaHMLa MM JIMHHUS) HeoOXoAMMA CBEPTKAa H300paXeHHS C pasiuy-
HbIMH MackaMH. B kxaxpoii Touyke M300paXeHHs CpaBHUBAIOTCS OT-
KIMKM Ha 3TH MacKy M 3allOMMHAEeTCs MAKCMMANIbHBIA U3 HMX, a TaK-
Xe HalpaBleHHUE COOTBETCTBYIOLIEH MAacKH, T.e. COOCTBEHHOEe Harnpab-
JeHue wrpuxa. K wWtpuxam oTHoCATCA BCE TOYKH, B KOTOPLIX Pe3yJib-
THPYIOLUHH OTKJIMK MNMpEeBBIAECT HEKOTOPLIH MOPOr. DTOT MOPOr HAa3bI-
BacTCS MOPOTOM Ha “NPAMHU3HY”, KOTOPbIH MHTEPAKTMBHO 3ajaeTcs
MOJIb30BATEJIEM.

‘TIpM cpaBHEHHHM ¢ MacKoi OTKIHK o6pa3yeT He JIMHHIO, a LENyI0
MOJIOCY, WUMPHHA KOTOPOH pacTET C pOCTOM JAWameTpa MackM (T.e. AOC-
TAaTOYHO GOJNBLIOH OTKIMK MMEIOT M 3NEMEHTHI, OMM3KHE K LUTPHXY).
Jis Toro 4yrobbl NOJYYUTh IUTPUXH LUMPHHOH B OAMH JIEMEHT, UC-
MOJNB3YETCSl AITOPUTM YTOHBLUEHHS 3TUX MOjoc. Takxe BBEICHO HOp-
MHMPOBaHHME OTKIIMKA Ha BEJIMYMHY KOHTpPACTa B OKHE. JTO CBA3aHO C
TEM, YTO BEJMYHMHA OTKJIMKa pacTeT NPOMOPLHMOHANBHO YBEIHYEHHIO
KOHTpacTa u300paXeHHs! B OKHeE, T.€. OTKIHK MOXET 0Ka3aThCa A0CTa-
TOYHO GONBLIMM TaM, IAe COBMAACHHMA C MAcKOi HET, HO KOHTpacT
Benvk. Ha 3ToM mepBhii 3tan paGoTH NMporpaMMbl 3aBeplIaeTcs M
TPOUCXOAMT pa3fiejicHHE JIOTHYECKOH LeMH Ha ABE BETBH. ODTH pas-

BETBJICHHSA NPOTrpaMMbl Ha3bIBAIOTCHA “JIMHEAMEHTHBIH” M “CTaTHCTH-

yecKHi” aHanM3.
JIuHeaMeHTHBIN aHANM3 HalieJieH Ha BbLOENEHHE NpPSAMBIX, MPOTA-

XCHHBIX (CpaBHHMbIX no JJIHHe C pasMepoM aHaATIHU3IUPYEMOTO MO
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H300paxXeHHus1) JUHeaMeHTOB. [[JI1 3TOro UCHONL3YIOTCS OKHA B BUE
NONOC 3aJaHHOM (MHTEPAKTUBHOMW) LUIMPHHEI, EPECEKAIOIIUX BECh CHU-
MOK. PaccMaTpMBAaIOTCHd BCE BO3MOXHBIE IMOJIOXECHUS IMOJIOCHI, OTIH-
Yalouluecs APYr OT Jpyra CIBMIOM Ha OJUH 3J€MEHT WJIU MOBOPOTOM
Ha OJIUH rpagyc, T.€. YIJIOoBag TOYHOCTb ISl MPOTAXEHHBIX JIHHEAMEH-
TOB OJMH IpajyC, YTO HE XyXe€ TOYHOCTH H3MEPEHHH Ha MECTHOCTH
WU KapTe, NMPHHATON B reoJIOTMH. B KaXaoM TakoM JIMHEHHOM OKHE
MOACYUTHIBAETCS TUTOTHOCTDb TeX LUTPUXOB, HAalpaBJIeHUE KOTOPHIX COB-
nmagaeT (C yYeTOM YrJI0oBOH TOYHOCTH BBIIEJIEHHS LUTPHXa) C HampaBie-
HHMEM MONOCHL. DTa INIOTHOCTh HHTEPIIPETUPYETCH KaK “BLIPAXEHHOCTD”
B M300paXeHUH JUHEeaMEHTa, MTPOXOAAIIEro B JaHHOH mojoce.

CTaTMCTHYECKMIl aHaIU3 LUTPUXOB, KOTOPHIH B 3aBUCHMOCTH OT
MaciuTaboB UCCIENOBAHUS UMHTEPIIPETUPYETCS MOMb30BATENIEM KaK MeJi-
KHE JIMHEAaMEHTbl WJIH TPELIWHBI, — BTOpas IJlaBHas BeTBb ITpOrpam-
Mbl. OHa COCTOMT B NOJNYYEHHWV IBYMEPHBIX CTATUCTUYECKHUX IMOJEH
pacripenesieHUs LUTPUXOB W aHanu3a 3TUX nojieil. Ha HUX MOXHO BEHI-
JENMTh JIHHeHHbIE 30HbI BBICOKUX IDaAUEHTOB, IIPOBOAMTL paiiOHHPO-
BaHHWE, KIACTEPU3ALMIO, aHANIN3NPOBATb PacNpeleNeHHe JOKaIbHbIX
MaKCUMyMOB U MHHUMYMOB. JIerko nokasatb, YTO BC€ BO3MOXHBbIE CTa-
THCTHYECKHE ONMMCAHUA JBYMEPHOH CETH JIMHeaMeHTOB (YTo coOCT-
BEHHO M AewndpupyeTcss Ha CHUMKAX) CBOAUTCH BCEro K TPEM HeE3a-
BUCHMLIM CTaTUCTHKaM: CTATHCTHKE IUIOTHOCTEH ((hakTa MPUCYTCTBUSA
JIMHEaMEHTOB), CTaTHCTHKE HampaBjieHWH (COOCTBEHHO yriioBas CTa-
THCTHKA) U CTATHCTHKE KOHLEBLIX TOYeK. ECMU MIOTHOCTL MTUHEaMEH-
TOB B HEKOTOpOH 06GMaCcTH pa3deNuTh Ha IJIOTHOCTb KOHLIEBBIX TOYEK,
TO TMONYYUTCA XapPaKTepUCTHKA CPEAHEN IJIHHBI JIMHEAMEHTOB B 3TOH
obnactu. [1o3TOMy CTaTHCTHKa KOHLIEBBIX TOYEK B HEKOTOPOM CMBICIIE
5KBHBAJICHTHA CTaTMCTHKE [UTMH JIMHEAMEHTOB.

PaiioH uccaeaoBaHUs paclojoXeH Ha ceBepe TamXHMKHCTaHa, B
Mexnypeube pek Coipaapbs M AxaHrapaH. 3mech UMeeTCs ABa KDPYyI-
HBIX MECTOPOXACHUS CBUHLOBO-IUHKOBBIX (ITaitbynaHckoe) 1 MoIuG-
JeHoBo-MeqHbIX (SIHru-KaHckoe) pyn (puc. 1).

[MTait6ynaHckoe CBMHLOBO-LIMHKOBOE (ralieHHUT-ChaiepUTOBOE) Me-
CTOPOXAEHNE OTHOCHTCS K KOHTaKTOBO-MeTacoMaTHueckoMy THiy. OHo
06pa30Baoch Ha KOHTaKTE M3BECTHAKOB M IPaHOIMOPHTOB CpPEdHEKa-
MEHHOYTOJILHOrO0 BO3pacTa M CBA3aHO C M3BECTHSIKOBLIMH. CKapHaMH.
®DopMa pyAHBIX TEN: JUH3bI, YETKH, YEUEBHIIBL,

SAnru-KaHckoe Moan6aeHOBO-MeHOE (MONMOIEHUT-XAJIbKOMEPH-
TOBOE) MECTOPOXIAEHHE OTHOCHTCA K IJIYTOTEHHOMY TI'MAPOTEpMab-
HOMY THIY.

OHo cBf3aHO C I'paHOAWOPDMTAMHU CpeAHEKaMEHHOYroJbHOro BO3-
pacta. ®opMa pyAHBIX Tea IJIACTOBas.
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Puc. 1

O6a MeCTOPOXAEHHUS MPUYPOUYEHLI K KPYMHLIM 30HaM pa3pbiBHLIX
HapyuieHuit: [TaibynaHckoe— K 30He ceBEpO-BOCTOMHHOIO MPOCTHPA-
Hus, a Aurn-Kanckoe— K cySlIMPOTHOM 30HE pa3ioMOB 36MHOM KOPbI.

ABTOMAaTH3NPOBAHHBIA TMHEAMEHTHLIA aHAIN3 BHIMTOAHEH MO MHO-
rO30HaIbHOMY KOCMHYECKOMY CHHUMKY “Pecypc-®”, nmonyueHHOMY B
KpacHO# yacTH cnekrpa, Maciutaba 1: 500 000. B pesynpraTte aHaninza
MONYYEHBI CACAYIOLLHE MaTepHalbl: CXEMAa PETMOHANBHBIX JIMHEAMEH-
TOB, CXEMa BEKTOPOB JIOKIbHBIX JTMHEAMEHTOB {(LUITPHUXOB-TNHEAMEH-
TOB), CX€Ma PO3-AMarpamMM JIOKUIbHLIX JUHEAMEHTOB, MOJ€ MAOTHO-
CTH JIOK&JIbHBIX JIMHEAMEHTOB, MMOJie AUCNEPCUH JIOKAIbHBIX JIMHEa-
MEHTOB, MOJIE CTEMEHH BLITAHYTOCTH PO3-AMarpaMm JIOKaJbHbIX JH-
HEaMEHTOB.

BhinonHeH aHaau3 MOAYYEHBIX CTATUCTHYECKMX MAaTEPHasIoB G Ue-
Jb10 OBHApYXEHNSI HX KOPPEJsLHH C U3BECTHLIMH MECTOPOXAECHUSIMM
LIBETHBIX META/LIOB W BBHISIBJICHMA HA 3TOH OCHOBe MECT W IIOLLaneH,
MOTEHUHMANLHO NMEPCNEKTUBHBIX Ha ODHADYXEHME MECTOPDOXACHUMN aH~
HbIX THIOB, T.€. THAPOTEPMa/IbHbIX H KOHTAKTOBO-METACOMATHYECKHUX.

30HbBI pErHOHANIbHBIX JIHHEAMEHTOB, BbIABACHHbBIC aBTOMaTH3HPO-
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BAHHBIM CIOCOOOM (pUC. 2), UMEIOT NPEUMYLIECTBEHHO CEBEPO-BOC-
TOYHOE NPOCTUpPaHUE, KOTOpoe KoHTponupyer [laiOynaHckoe CBHMH-
LIOBO-1LIHHKOBOE MECTOPOXACHHUE.

Cy6uIHpOTHBIX 30H NTMHEAMEHTOB aBTOMAaTH3WPOBaHHas oOpador-
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Ka KOCMMYECKMX CHMUMKOB He€ BbigBWJIA. JIMlLIb B caMO# 10ro-BOCTOY-
HOM YacTH pailoHa MpPOCIEXMBAETCS Pa3oM HEOONLILOH MPOTSIXKEH-
HOCTH.

3T0 B LIEJIOM pe3yJbTaT aBTOMAaTU3UPOBAHHON 06paboOTKH, TaK Kak
BHU3YIBHO XOPOLLIO AelUMDpUpPYETCS MOLLHAS 30HAa PETMOHANbLHLIX CY0-
LWMPOTHLIX pa3pbIBHbIX HApylLUEHU, Nepecekaloias C 3anaga Ha BOC-
TOK BeCb padOH M pPa3BETBJAIOHIASICA K BOCTOKY (pHUC. 2), B 10XKHOMH
BETBU KOTOpoi pacnojioxeHo fHru-KaHckoe MoaubaeHOBO-MeAHOE
MECTOPOXJeHUE. ABTOMaTU3MpPOBaHHass 00paboTKa Takxke HE BhbisiBUJIA
CEpUI0 Pa3jiOMOB CEBEpO-3aMagHOro MpoCTUPaHUs, HauboJsiee YETKO
BLIPAXEHHYI0O M XOPOILO BH3yaibHO JI€LIM(PUPYEMYIO B 10TO-3amaj-
HO 4acCTH MCCIIEOBaHHOro paiioHa (puc. 2).

Ilone BeKTOPOB NOKaAbHBIX JHHEAMEHTOB { LUTPHXOB-THUHEAMEHTOB)
UMEET CJIOXHBLIA PUCYHOK B BUOE PACXOAALUMXCS BEEPOB LUTPHXOB
(puc. 3).

[TaitbynaHckoe MeCTOPOXAEHHE MOMAAAET B AOCTATOYHO YCTOHYH-
BO€ [10Jie BEKTOPOB CEBEpPO-BOCTOYHOIo mnpocTupaHusi, a SAH-
riu-KaHckoe— B 0Jie HEYETKO BhIPAXEHHBIX LIMPOTHLIX U AHArOHadb-
HBIX BEKTOpOB. B npeaenax pailoHa MOXHO BbIAEJIUTh LEAbIA PsSf y4ya-
CTKOB, KOTOpbLIE XapaKTEPHU3YIOTCA PUCYHKOM IOJIS BEKTOPOB, aHajo-
TMYHBIX y4acTKaM MECTOpOXjaeHuit (puc. 3).

ITone pos-guarpaMM JIOKaJbHbIX TUHEAMEHTOB obanaet Oosee npo-
CTBHIM PHUCYHKOM, Y€M I0Jie BEKTOpoB (puc. 4). Ho 1 B JaHHOM ciyyae
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HET SIBHO BLIPAaXEHHBIX MpeobnafaloliuX HamnpapleHUH BLITSHYTOCTH
po3-aHarpaMm.

[Tait6ynaHCcKOEe MECTOPOXIEHHE XapaKTepU3yeTcs po3-aMarpaMmmMamMu
JIMHEAaMEHTOB CEBEPO-BOCTOYHOTO mpocTHpaHus, a Anrn-KaHckoe—
pasHOHAMNpaBleHHbBIMH pO3aMH. DTO TOBOPHT O TOM, YTO IMEPBOE M3
HUX MPUYPOUYEHO K OHArOHAJIbHOH 30HE TPELIMHOBAaTOCTH CeBepO-3a-
MajgHOTrO MPOCTUPAHMS, a3 BTOPOE— HE MMEET MPeANOYTHTENbHON CBA-
31 HM C OJIHMM M3 HamnpaBi€HHH TPELIMHOBATOCTH M CBS3aHO C MOJSA-
MH Pa3sHOOPMEHTHUPOBAHHBLIX TPELUIMH.

Cutyauus, BbiSIBIEHHbIE B paHOHaX MECTOPOXACHUIH, HMEIOTCSA U B
IpPYruxX MecTax M3yvueHHoOH miowand (puc. 4).

[Tone nJOTHOCTH NOKajbHLIX TUHEAMEHTOB 00NafaeT B CeBepHOM
TOJIOBUHE MCCNEAOBAHHOW IUIOLIAAU TNpeoOialaHUEM CEeBEpPO-BOCTOY-
HBIX HamnpaBJieHHWH, a B I0XHOH— cyOmnMpoTHbIX. Hanbonbias mioT-
HOCTb JIMHEAaMEHTOB HabniomaeTcs B IUMPOKON AUAaroHanbHOM 30HE,
nepecekawlied paifioH MCCNENOBaHUS C 10ro-3amaia Ha CeBepoO-BOC-
TOK. MMHHMabHasA TJIOTHOCTh TMHEAMEHTOB OTMEYaeTcsd B CEBEPHOIA
4acTH paiioHOB (puc. 3).

[TaiilbynaHcKoe MECTOpOXAEHHE MPUYPOYEHO K MOJIO JIMHEAMEH-
TOB ¢ IUioTHocThio 18-22) SIHru-KaHckoe MecTopoXiaeHHMe— C IUIOT-
"HOCTBbIO 22-26, T.e. MJIOTHOCTH JIMHEAMEHTOB B PAalOHaX pacrojoxe-
HHS MECTOPOXIACHMI 00OMX THMOB A0CTAaTOYHO 61M3KM. [TomobGHBIX
MECT B Npenenax U3yyeHHOH IIolaan AOCTaToOMHO MHoro. OHM MMe-
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10T (OPMY BLITSHYTBIX 30H CIOXHONW KOH(UTypauuu (puc.S).

[lone oTanumus po3-auarpaMM OT Kpyra (roje OAMCNEepPCHM) UMEET
MO3auUyHbIH PUCYHOK. MakcuMalibHas OMCNEPCUS JUHEAMEHTOB Xa-
PAKTePHA 114 CEeBEPO-BOCTOYHON YACTH MUCCAEJOBAHHOMN NJIOWIANHM,
MUHUMaJIbHasgs — ANd I0ro-3anagHoit (puc. 6).

[TaiiGynaHCKOe MeECTOPOXAEHHWE NOMNajaeT B NoJie AUCIEPCUH CO
3HaueHuamu 90-110, a Auru-KaHckoe— co 3HaueHHAMU MeHee 75.

Y4yacTKoB ¢ AMCNEPCHAMM JIMHEAMEHTOB, Ha0M0AA0IIMUXCA B pail-
OHAaX MECTOPOXAEHHU I, OCTATOUHO MHOTO. [TpakTHYECKH BCE OHU MPH-
ypoOu€Hbl K 3anaHoil M 10XHON 4acTU HCCAEJO0BAHHON TIIOLALM
(puc. 6).

[Mone BLITAHYTOCTH pO3-AMArpaMM XapaKTepHU3yeTcs AOBOJbHO W3-
pe3aHHbIM PHCYHKOM H30AMHHH. B uenom npeobnapaior ceBepo-BOC-
TOYHBIE MPOCTHPAHUA. JIMIIb B 10XXHOW YaCTH WMMEIOTCA LWIHMPOTHbLIE
OPUEHTUPOBKH U3OJMHUHK (pHC. 7).

MakcuMaabHble 3HaYEHUA BBLITAHYTOCTH HabnwomaloTcs B ceBe-
PO-BOCTOYHOI YAaCTH paloHa, a MUHUMAJIbHbIE— B IOTO-BOCTOYHOM.

[TaiilbynaHcKoe MEeCTOpOXAeHHE NOMaaaeT Ha y4aCTOK C IMoKa3aTe-
JIEM BHITAHYTOCTH po3-auarpamMm 60-75, a Auru-KaHckoe— MmeHee 18,
T.€. pacCXOXIeHUE MeXAy HUMU JOCTAaTOYHO 3HAUYMTENbHOE.

Y4acTKOB ¢ XapaKTEPUCTUKAMU BLITAHYTOCTH PO3-AUarpamm, aHa-
JIOTUMHBIX MECTOPOXACHUAM, B MpeAeiax UCCAEA0BAHHOrO pafoHa 10c-
TaTouHO MHoro. bosablas yacTh M3 HUX NPUypoveHa K 3anaiHoil M
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10XXHOH yacTaM perdoHa (puc. 7).

AHAIN3 CTATUCTUMECKUX XapaKTePUCTUK PETHMOHAIBHBIX U JIOKAIb-
HbIX JTUHEAMEHTOB, MOJYYEHHBIX NMPU aBTOMATU3UPOBaHHOKH 0OpPaboT-
K€ KOCMMYECKOT0O CHMMKA, MO3BOJSIET BbIIBUTH IUIOWIAAM, TIEPCTIEK-
TUBHbIE Ha OOHapyXeHHUE MeCTOpPOXAeHUH, aHasoruuHbix ITaitdynaH-
ckoMmy M S Hru-KaHckomy.

[Tpu nporHo3e MCMOAB3YIOTCS IBA OCHOBHLIX KpUTEpUS:

1) nepcreKTUBHbIE YYACTKM NOJXHbI XapakTepU30BaTbCcsd TaKHUMH
XK€ CTATUCTUUCCKMMM XaPAKTEPUCTUKAMMU JIMHEAMEHTOB, KaK Ha yua-
CTKE MECTOPOXIEHMIA;

2) reosoruyeckasi o6CTaHOBKa Ha MPOrHO3UPYEMBIX MEPCNEKTHB-
HBIX YYacTKax J0JIXHa COOTBETCTBOBATh reOJIOTMYECKOI OOCTAHOBKe
MECTOPOXIAECHHUH.

MeToauKa BbISIBACHMUS TEPCMEKTUBHBIX YYaCTKOB M TPOTHO3HbLIX
KapT 3aKJI0YaeTCs B CJAEAYIOUIEM: Ha TeOJOTMYECKYIO KapTy MeEpeHo-
CATCH perHOHasibHbie JIMHEAMEHThl (pUC. 2) M BCE Y4acTKU (30HbI) €
IPYIMX CXEM TOoJeil CTATUCTHUECKHUX XapaKTepucTHK (puc. 3-7), Bce
30HBI (Y4aCTKH), BLIAEACHHDBIC HA HUX KAaK COTBETCTBYIOIHE YCIOBUAM
MECTOPOXIEHUH, T.e. UMEIOUIME TE XE€ CTATUCTUUECKHE MOKA3aTe/H.

[TepcneKTHBHBIMM CUMTAIOTCH T€ YHYaCTKU, KOTOPBIM COOTBETCTBY-
eT GoJiblliasi CXOAMMOCTb CTATMCTHMYECKMX TOKa3aTejeil U reojioruue-
CKOH OOCTAHOBKH C MECTOPOXICHHAMM.

[To cyuwecTBy, paboTa CBOAUTCS K TOMY, UTO B Hauyaje BblAE/ISIOTCS
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Puc. 8

Ha KapTte (CXxeMe) BCe MeCTd, B KOTOPBIX COBMAAU 30HbI {Y4acTKM) pa3-
HBIX CTATUCTUYECKMUX TTOKA3aTelel, COTBETCTBYIOLIUX MECTOPOXAECHU-
aM (puc. 8). /lanee 3T MecTa clieayeT MpOaHAIU3UPOBATL C IEOJIOTHU-
YECKUX TO3HUUM.

Jns BbiSIBJIEHUS YYACTKOB, MEPCHEKTUBHBIX HA 0OHApYXEHUE KOH-
TaKTOBO-METACOMATHYECKHUX CBUHLUOBO-UMHKOBLIX MECTOPOXIEHUH,
aHanornuHbix [laibynaHckoMy, HeoOxonuMo, 4yTOObI MecTa COBHAlE-
HUs (nepeceyeHns) CTATUCTUUECKUX 30H-MHANKATOPOB Pacrnonarajiuch
Ha KOHTAKTax IpaHOAMOPHUTOB C U3BECTHSAKAMM.

Jns BbIABNCHUSA YHACTKORB, NMEPCNEKTUBHLIX HAa OOHApYXEHUE M-
pOTEPMANbHBLIX MOJUOAEHOBO-MeAHBIX MECTOPOXIAEeHUH TuUna AH-
ru-KaHckoro, HeoOXxoauMo, 4ToObl MECTa COBMAACHUA (MEpeceueHUs)
CTAaTUCTHYECKUX 30H-MHAMKATOPOB pacrnojiarajuch B Mpenaejax pac-
TIPOCTPAHEHUS TPAHOAUOPHUTOB.

BrinonHeHye nogo6HbLIX paboT NMO3BOJISIET COCTABUTh MPOTHO3HYIO
KapTy-CXeMY Ha M3YYE€HHYIO MJIOLIAAb C YKa3aHUEM MeECT, 6iaronpusr-
HBIX A1 OOHAPYXEHUS CBUHUOBO-LIMHKOBbLIX U MOJUOAEHOBO-MEIHBIX
MECTOPOX/EHHUH.

fTocmynuaa 10 nostpr 1997 e.
Pexomendosana xagedpots Plu/lll MUUTAuK.
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VIAK 528.7

MocxkoBcku#i rocyaapcTBeHHbIH YHUBEPCUTET
reoie3UH U KapTorpaguu

Acnupant T.B. Benos

[Mpodeccop H.B.Arma3os

METO/Ibl OLIEHKH MHO®OPMAIIMOHHON EMKOCTH
®OTOU3OBPAXEHNI

TpH HCNONbL30BAaHHM a3POKOCMHMYECKHX CHHMKOB IS Leied ne-
wKHdpHpoBaHusd H Ang ¢ororpaMmeTpHiecKoii 00paboTKH Oonbliyio
pOJib MIpaeT KauyecTBO OTCHATOro MartepHana. [Insi OueHKH KauyecTBa
UCTONb3YIOTCS pa3/iHyHble MEeToAbl U KPUTEPHH, B YACTHOCTH OLIEHKA
MO rpajalMHOHHbIM MapaMeTpaM WIH MO BEJMYHHE pa3pellaollei cro-
cobHocTH. OaHako HauboJiee NMOJHYI0, KOMIJIEKCHYIO OLIEHKY KauyecT-
Ba o0ecrieydBaeT, Ha Hall B3MIsSIA, METOA, OCHOBaHHBIH Ha HaxoXAae-
HWA WHPOPMALHOHHONM €MKOCTH CHHUMKOB, Belb IIPH MNOJYYEHUU H
06paboTKe pa3TMYHBIX TUIIOB H30O6PaXEHHH Hac HHTEPECYET, B KOHEY-
HOM CYETe, He KOJHMYECTBO Ipaaluil MM BeJHYMHA pa3pellalolei
cNnocoBHOCTH caMU To cebe, a KoanyecTBO MHOpMalHH, KOTOPOE MOX-
HO U3BJieYb U3 CHUMKA.

CyLLECTBYIOT pa3fiHYHble MOAXObl K HaXOXIEHHIO H OLIEHKE KOJIH-
yecTBa HHGMOpPMalLNK, colepXauieics B a3pOKOCMHYECKMX H300paxe-
Husax. Hanpumep, noaxon, npeanoxeHHbiit Y. A.TIpeo6paxeHCKHM, OC-
HOBaH Ha pacCMOTPEHMM C TOYKH 3pEHMS TEOpHH MHopMauuH ¢op-
MHpOBaHUsl (OTOU30OpaXeHNsT 0OBEKTOB MECTHOCTH C YYETOM HCKa-
XEHHH, BHOCUMBIX Ha Pa3JIMYHBIX 3Tanax Mojy4eHMs cHuMKa. [aH-
HbI METOL YYHTbIBAET XapPaKTEPHCTUKH JIEMEHTOB CHCTEMBI (00BEK-
THUBA, MJAECHKH) U MOXeT ObiTb UCTIONbL3OBAH, HanpWMep, AJis anpHop-
HOHW OLEHKH MOJy4aeMOro H300paxeHUs U BbIOOpa 3JEMEHTOB Che-
MO4HO#H cHcteMbl. Tak, no H.A.[lpeoGpaxeHCKOMY, KOJHYECTBO HH-
dopmauuy, conepxauieecss B OLHOM 3/IEMEHTE CHUMKA, MOXHO HalTH

no ¢opmye
/
I =2xlogl — |,
8 Og(AF) M

Tie /— pa3mep CHWMKa; AF— WHTepBal HEOMpPEAEJIEHHOCTH MOJIOXe-
HHMS TOYKH Ha CHHMKE:

L 1

= —— X eXp| ————

AF p exp 2><A]‘("X) ) 7))
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rie A — OCHOBAHUE HCIIONb3YEMbIX JIOTapUdMOB; I(") HHOopMaLH-

OHHasg CNOCOOHOCTL 0OBEKTHBA (IO OAHOMY HAMpaBJIEeHHIO), KOTOpas
npeacTasiaser co6oil KosnuecTBO HHGOpMaLUK 06 0ObeKTE, TPUXOAS-

ueecst Ha OAMH 3NIEMEHT ONTHYECKOro H306pa)KCHM$L Iég) ABNACTCA

MHTETrpaibHOM BETMUMHOIM, YUUTHIBAIOLIEH pa3pellalolyio CrIOCOOHOCTD
00BEKTHUBA M €€ paCIIPeAC/ICHUE IO MO0 3pEHHA, BETHUYHHY NONA 3pe-
HHf, a TaKXe “CTeNneHb COOTBETCTBUS XapakKTepa M3MEHEHMA paspe-
1AoLE! CMOCOGHOCTH MO MOJIIO U PacroioXeHUs B noJe 3peHus do- -
Torpadupyemsix o6bekToB” [1].

I g) — nH$opMaLMOHHas cnocoOHOCTL GoTOU306paXKeHU (110 OA-

HOMY HampapJeHMIO).
5 112
1) = log! + T flog N(x)dx, 3)

rae N(x)— ¢yHkuus paspemalomeu cnocoGHocm 00BEKTHBA OT KO-
OpPAYHATHI.

19 = log(l- Ny), (4)

rae N — paspeluawolas cnoco6Hoch TUICHKH.

TaKPlM ob6pasoM, B pabotax M.A.IlpeobpaxeHCKOro CTpOUTCA MO-
Jeb nepejayd CHUMKOM HHMOpMAUUU 06 OOBEKTE, OCHOBLIBAsCH HA
XapaKTePUCTHKAX -a9pOCheMOYHOTO 00BEKTHBA M doTOMaTepuana Kak
3JIEMEHTOB KaHaja nepefadynd “o6wvekT— doronsobpaxeHune”. OmpHako
NpUBEICHHBIA MeTOA TpeOyeT 3HaAaHUS BbilLEYKAa3aHHBIX XapaKTePHCTHK
W TIPUTOfEeH, CKOopee, Ui ONTHMMW3auUM ChEMOYHbBIX CUCTEM M TNpEa-
pacueTta OXHIaeMbIX pe3ynsTaToB. 11 OUEHKH YXXE NOJYYEHHbIX CHHM-
KOB ropasao yioOHee CleAyIOlHUil anTOPHTM.

Jna HaxoxaeHUs MHPOPMALMOHHON €MKOCTH UCHOJb3YeTCsl Be-
NHunHa 3HTponuu -H. U3 Teopuun MHOpMaLIMU U3BECTHO, YTO MAKCH-
MaJibHasi SHTPONUs (MM NPHOIHXKEHHE K 3HTPONMUM) cHCTeMbl H,
HaXOAWTCA Kak JorapuoM YMcIa COCTOSHUH 3TOH CUCTEMBI h, CUTHA-
JIOM Xe B JAHHOM cly4dae fBAFeTCS M3MepeHHas ONTHYecKas IUIOT-
HOCTb, TO €CTb YUCJIO COCTOSIHHH €CTh HE YTO UHOE, KaK KOJHUYECTBO
perucTpupyeMbix rpajauuit [2:

H . = log, n. %)

IMoapasymeBaeTcs, 4TO COCTOAHHA PaBHOBEPOATHBI (YCIOBHE Mak-
cuMyMa sHtponuu). Iockonbvky nns dororpaduyeckoro mzodpaxe-
HMSI XapakKTepHO HeNpepbIBHOE U3MEHEHHE TUIOTHOCTER, TO /1 = oo, A
STO 3HAYMT, YTO B U30OPAXEHUU COAEPKUTCSH OECKOHEYHOE KONMYECT-
BO MHGOPMALKH, YTO KOHEYHO XK€ MPOTHBOPEYHUT AECHCTBUTEIBHOCTH,
TaK KaK peajibHO YHCJIO CTyTNieHeH OrpaHUYNBAETCA TpaHyIApHON CTPYK--
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Typo#i nsobpaxenus. Takum oOpa3oM, HEOOXOAMMO TPEACTaBHTb He-
NpepbIBHYI0 GYHKUMIO IJIOTHOCTH M300paxeHuss D B BHAE OWCKpPeET-
HOH, 3alaBLUIMCh HEKOTOPLIM MOPOTOM PAa3HOCTEN IUIOTHOCTEH, HHUXE
KOTOPOTO 3TH Pa3HOCTH HEPa3NHU4YUMBbl. 3aTeM, 3Hasi OOLIMH KOHTpacT
nsobpaxenusa D -D ., MOXHO HaHTH YHCJIO BO3MOXHBIX COCTOAHHIHA
n. Ilpu BrIGOpE CTyMEHW OAMCKPETH3aLUUHU A cllefyeT WCXOAMTb W3 Be-
JIMYHHBI CTAaTHCTHYECKOH (DIyKTyallMM MoYepHeHHUs o. Hns moctuxe-
HMSA XOpollei paslIMYMMOCTH HYXHO, YTOGH A = 50, XOTsl B MPHHLIMIIE
PasINUMMOCTb MMEETC K NPH A = 0. BO3HMKaeT BONpOC: KakUM JA0J-
XeH OHITh pasMmep anepTypbl U3MepHTeNbHOro npubopa, Tak Kak OT
3TOr0 3aBHCHT BeIMYHMHA O, a, 3HAUYMT, paiMep aneprypol oKasbiBaer
BIHsAHHe Ha BHIGOp A. X.®pu3ep NMpelTOXKUI BbIOHpaTh pa3Mep ane-
MEHTOB TaKHM, YTOOBI CBECTM K MHHMMYMY BJIMSIHHE COCEIHHUX 3IJie-
MEHTOB H3-3a pasMbiTHA. ITo X.Ppusepy, roliaap 31eMEHTA NOKHA
6bITb paBHa “miowagu kpyra auamerpom 0,1 winpHHbl GYHKHHH pac-
cesHHs ToukH” [3]. OGo3HayUM MaOLIAAb TAKOTO 3IEMEHTA Yepe3 .
MoxHo TakXe BbIOMpaTh pa3sMep 3JIEeMEHTOB, HCXOIs M3 NpelesibHON
paspewaouieii cnocobHocth R

2
a= 1 (6
2R )
CornacHo (6), HET cMbIclia QNpeaensTh [JIOTHOCTL B TOYKAX, yAa-

JIEHHBIX APYT OT ApYra MeHblile, YeM Ha Ja. Iis HaxoxaeHUs KonHye-
cTBa uHdpopmauuu no dopmyne (5) HEOOXOOUMO 3HATh YMCIIO pasjiu-
YUMBIX TpajaliMili n, KOTOpOE MOXHO HAaWTH M3 COOTHOlieHHMA [2]:

Dmax - Dmin +1= Dmax - Dmin + A. (7)
A A
BuiGop A, Kak ObII0 OTMEYEHO BbIlllE, 3ABUCHT OT CpEIHCEH BelH-
YMHBI (AYKTYaLMH- TIOYEPHEHUA O, onpeneiseMoil mo ¢opmyne (8):

5. G
= g
aan ®)

rie 0 — C¢penHee 3HayeHMe GOAYKTYALMM TTOYEPHEHHS, H3MEPEHHOE C

n=

G — cpeaHee 3HaYeHHE TPAHYISIPHOCTH.
3aMeTHM, YTO TIpaBas yacTb ypaBHeHHs (7) mpenacramiaseT coboii
OTHOLUEHWE CYMMAPDHOTO CHrHana (CUrHaj + momexa) K CUTHAIY Mo-
MEXH. '

Takum 00pa3oM, Ha eIHHALE TUIOWAAH H300PAXKEHHS MAKCHMATb-
Hasg 3HTPOINHS BbIpaxaetcad dopmynoit (9):

log, n
H .= ag2 [6ur / en. 1], : o)
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IMomoOHbIH Moaxoa K olleHKe HHGOPMAlLIMOHHON €MKOCTH Ha3biBa-
eTcsl KOMOMHATOpHBIM, TaK KaK OCHOBHIBaeTCA Ha “nepeGope” Bcex
BO3MOXHBIX COCTOAHMI. OfHaKo B NMPUBEAEHHOM aJIrOPUTME HE YYM-
TBIBAa€TCA TOT (AaKT, YTO pas3/iIMYHbIE COCTOSIHMS MOABJAIOTCA € pas-
JIMYHBIMH BEPOATHOCTAMM. UTOOBI OLIEHMTh HE MAKCUMAJIbHYIO (T.H.
“HyneByl0”) 3HTPONHIO, a SHTPONMIO 1-ro NopaaKa, HeoBX0AMMO YYecTh
BEPOSITHOCTH Pa3MYHbIX COCTOSIHMA n,. [loMepuB noTHOCTH H306pa-
XEHMS, MOXHO HATH 4acTOTY NMOMNaJaHUHi IULIOTHOCTEH B TOT UIK UHOM
MHTEPBAI A,, TEM CaMbIM OLIEHHB BEPOATHOCTb TOTO WIM MHOIO CO-
CTOSIHUA n,. 3Hasg BEPOATHOCTH p, MO Kiaccudeckoi ¢opmyne IHlew-
HOHa onpeaeseTcs 3HTponus 1-ro nopsiaxa [2; 4}:

n
H=73% p logp. (10)
i=l

Takoit moaxon K onpeaeneHUI0 KoIuyecTBa HHPOPMalUMH Ha3biBa-
I0OT BEPOATHOCTHBIM. ’

OnHako Hac MHTepecyeT, KaK NpaBuiio, TULUb Nojie3Has HHbopMa-
LMsl, a B BEJIMUMHE SHTPONMMUH, HaitneHHoH no dopmyne (10), npucyr-
CTBYET JHTPOINMUS, BHOCUMAs lymMaMHu. [l OTHICKaHUSI KOJNHYECTBa
noyie3HoH MHGOPMaLMM CHEAYyeT BOCHOJIb30BaTbCS TEOPEMOH ClIOXE-
HUS DHTPOINHUM:

H=H'+H,=1+H,, (1)
rne H' = I — XOnIW4ecTBO NoJie3HOH HHGOpMaLMM Ha CHMMKE WIH
IHTPONHUSA TI0JIE3HOTO CUTHaNa, H — 3HTpONHUSA LIyMOB.

HUcrounnkaMy 1WyMOB B GOTOM306paXeHUU SIBASIOTCS TI'paHYIsip-
HOCTb, NMbdy3Us, paccesHHe CBeTa B IMYJNbCUHU. [l yyeTa BIUAHMUA
BCEX ITHX (HaKTOPOB yNOOHO BOCIOJb30BaThCS M300paXeHHEM OITH-
YecKOro KiMHa. B uaeanbHOM ciiyyae noje KiMHa paBHOMEPHOMH IUIOT-
HOCTH He AOJXHO COAepXaTb HUKakod MHPOpMalMM, Tak Kak # = |;
Cle0BaTe/IbHO, SHTPOIMSI paBHa Hym0. TeM He MeHee, BCIEIACTBUE
HEOQHOPOAHOM CipYKTyphl dotocnos Oyayr HabnmoaaThCs KoieDaHus
IIOTHOCTH OTHOCHTEJIBHO €€ CPEAHEro 3HaYEHUSI H H300paXeHne KITHHA
Oynet coaepxaTb MHpOpPMaUMOHHBINA 1iyM. M3MepHUB MIOTHOCTH MO
BCEMY MOJMIO KIMHA, MOXHO BBLIYHCIMTL 3HTPOMUIO 1IyMoB H , Mc-
NoJib3yA NPUBEAEHHLIN Bbille aNropuT™M. EcTecTBeHHO, YyTO U3Mepe-
HHSA HYXHO NMPOBOAUTD 110 MOJI0, HMEIOLIEMY TUTOTHOCTb, PaBHYIO TUTOT-
HOCTH H300paXeHHs HCCeyeMoro 00beKTa, NOCKObLKY MOLIHOCTD LUY-
Ma M3MEHSIeTCS B 3aBUCHMOCTH OT IJIOTHOCTH. IloMuMO 3TOTO, MO-
JNoOHBIN crocob TpebyeT NOBOMBLHO BLICOKOrO KayecTBa KJIMHA, MO3TO-
My Ha NPaKTHKE NPH U3MEPEHHUSIX OOBLIYHO MPOCTO YBEJWYWBAIOT pas-
Mep aneprypbl, YTOObI CHU3UTb YYBCTBUTEJbHOCThL NMpHOOpa K LIyMaM.
I1pu MccnenoBaHUU rpaHyJISIPHOCTH BEJIHYMHA CKaHUPYIOLIEH anepry-
PHI A0XHA ObITh NOPAAKA HECKOJBLKUX NeCATKOB MUKpoMeTpoB (10-100
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MKM B 3aBUCHMOCTH OT pa3Mepa 3epeH).

B kHHure X.®pusepa [3} mpuBOAUTCS METOAMKA HAXOXIeHHUS KOJIH-
yecTBa HHOOPMALIMU C YUYETOM Pa3MBbITHSI U TpaHyJIsApHOCTH. [[ng 3To-
ro ucnoan3yorcss YKX, crnektp o6bekTa W cnekTp rpaHyJIsIpHOCTH.
Pacuetsl nmpoBoasTca B yactoTHOH ob6aactu. Kak u B BepaxeHuu (7),
YHMCJIO CTYIEHEH omnpenensieTcsi OTHOLIEHHEM CYMMAapHOTO- CHTHala K
CUTHAIy TOMEXHU:

O(Ny; Ny) x [T(Ni; N[ x 7 + B (N5 N,)
¢r(N1;N2)

B ¢opmyae (12): D(N,;N,)— crieKTp 06b€KTa HIH CpeaHee U3 CieK-
TPOB HECKONBKHX 06bekTOB; T(N;N,) — UKX ; y — rpagueHT xapak-
TEPHCTHYECKO# KpuBoi; D (N;N,) — criekTp rpaHynsapHocTH; N, u N,
— TIPOCTPaHCTBEHHBIE YACTOTHI MO B3aMMHO INEPHNEHAUKYIAPHLIM Ha-
npapiaeHusM. [lo aHanoruu ¢ ¢opmynoit (5) 3anuuieM:

. .(12)

I = | [log, ndN\dN, [6ur / en.mn.]. (13)

CuuTas CIIEKTP 00beKkTa U CHEKTP rpaHyJAPHOCTH U3OTPONMHBIMHU H

o6o3Hauus B dopmyne (12) @-T?. ¢ / D =W, rne W — otHowe-
HHUE “CHUTHAaJ-LIyM”, ISl KOJHYECTBa MHGOPMALIMM Ha €IUHMLY IUIO-
aan 3aMUIIeM:

I=nx ]:N logy(1+ W(N))dN [6ur. /en. mi.] (1435
0

ITockonbky mpuBeaeHHas dopMyna aaet JMilp 06beM HWHGOpPMa-
uMH, obecnieyuBaeMblil UIEHKOM, TO Ui YueTa BIMSHUA onTHKH W(N)
cieayeT YMHOXUTh Ha kBaapatr YKX o6nekTHBa:

I=rnx IN - logz(l + T(N)(z) -W(N))dN [6ur./en. ] (146)
0

Kak 6but0 oTMeyeHo, s HaxoxaeHUs W(N) HyXHO 3HaTb CITEKTP
06beKTa, CHEKTP IPaHYIAPHOCTH GOTOCNOS M TPaJAMEHT XapaKTepH-
CTHYECKOH KpHBOM. bosbuioe BiusiHMe Ha 06beM perHCTpHPYEMOit HH-
dopMaMy oKa3bIBaeT crieKTp 00beKTa, ONpPeAeTUTh KOTOPLIi 1 BCETO
MHOroo6pa3us 06beKTOB JOCTATOYHO CJIOXHO, TaK KaK OH CHJIBHO H3-
MEHSIETCA B 3aBHCUMOCTH OT THHA cloXeToB. I10o3TOMy npHMeHeHHe
WHGOPMAILTUOHHBIX KPUTEPHEB 1A HEMOCPEACTBEHHON OLEHKH CHUM-
KOB peaIbHbIX 0OBEKTOB BLI3LIBAET ONpeAeeHHbIE CIOXHOCTH. 3Haye-
HHE 3HTPOIIMM, HaWIeHHOE IO NPHBEACHHLIM aArOPUTMaM, elle He
MOXET CIYXHTb KPUTEDHEM OLIEHKH KayecTBa HeraTuBa. Heratus cuu-
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TaeTCsl KaYeCTBEHHBIM, €CJIH OH MAKCHMAaJIbHO COOTBETCTBYET CHHMAaE-

MoMy 00bekTy. [1o3ToMy, He 3Hast 3HTPONMHIO 0OBEKTA CHEMKH, a Hai-

Js JMLIb 3HTPONMIO CHUMKA, HeJb3sl CYIHTh 00 HMX COOTBETCTBHHM, a

3HAYUT U OLICHHMBATb KayeCTBO MOJYYEHHBIX CHHUMKOB. JIl1s OLIEHKH

kauectBa JIsnukoBbiM K.C. u UBkunoi E.I'. 6bi1a npemnoxeHa cie-

aywowas dopmyna [4]:

H-H,

Q= pgos (15)
—4m

rne H — nonHas SHTponus cHMMKa, H — sHrtponmsa wyma;, H -
SHTpONHUs 00bEKTa, pacCYUTAHHAs TO SKCMEPHMEHTANbHBIM JaHHbBIM;

H 3,6 — JHTpOMMA WyMa npubopa, onpeAcieHHas B TeX Xe YCIOBHSX,
B KOTOpBHIX MPOBOAMJIOCH M3MEPEHHE.

Kak cnenyet U3 GopMybl, 11l NOAYYEHUS YUCIEHHOH OLEHKHU Ka-
yecTBa () HEOOXOAMMO 3HATh CTATHCTUYECKHE XAPAKTEPUCTHKH adpo-
JaHawagdTa, NO3TOMY BO BpeMsl CbeMKH HYXHO NMPOM3BOAHTL U3MeEpPe-
HHUA, YTO TIPUBEIAET K JOMOJHHUTEIbLHLIM 3aTPaTaM H YCIOXHHUT adpo-
dboTtocbeMOYHBIN TIpouiecc. B 3TOM OTHOLIEHHWH OlLiEHKAa MO Tpajauu-
OHHLIM TNapaMeTpaM MM paspelualollieil cTIoCOGHOCTH 00najaeT or-
pelleIeHHbIM TIPEUMYLIECTBOM, TaK KaK He TpebyeT AOMOJHHMTENbHBIX
JaHHbIX. UHpOpMaLMOHHasA Xe olieHKa yn1o0Ha, HapHUMep, AN CpaB-
HEHHUS BO3MOXHOCTE! pa3jTUYHBIX THIIOB IUIEHOK B IJIaHE MaKCUMaJlb-
HOTO KOJHYecTBa MH(OpMALIMH, KOTOpOE OHU MOTYT Tepeaatb. ITOT
KpPUTEPUH MOXHO TakKXe WCIO0Jb30BaTh U1 YCTaHOBJEHHWS XapakTepa
pacnpeaeseHHs KoJudecTBa MHGOPMALMU MO TOJMI0 CHHUMKA.

3aMeTUM, YTO ANSl CpaBHEHWS MHAOPMALMOHHBIX XapaKTEPHCTHK
Pa3JIMYHBIX TUIEHOK C UCMOJIb30BaHUEM dopMynbl (14) He 00s3aTeIbHO
3HaTbh CMEKTP KOHKPETHOrO 06beKTa, 10CTATOYHO OrpaHHYUTHLCA Habo-
POM THIIOBLIX CIIEKTPOB, COOTBETCTBYIOIINX CIIEKTpaM Haubosee 4acTo
BCTpeYalolUuXxcsi oObEKTOB.

JIns BLIYMCJIEHHUS OTHOUIEHHA “CHTHaN/LUyM”, TAaKXKe BXOASLIETO B
dopmyny (14), K.B.BeHapoBckuii mpemiaraet UCMonb30BaTh Gopmyny

W(N)=0,185x y* X-MO—XTZ(N), (16)
D(N),
rae @(N),— cnektp obbekra; P(N). — CHEKTP IpaHyISIPHOCTH IMYJb-
CHH; ¥ — TPaJUEHT XapaKTepUCTHUYECKOH KPUBOil B TOYKE, ISl KOTO-
po# onpenesneH cnektp @(N)..

PesynabTaThl uccnenoBaHui [5], MpoBeNeHHBIX MO JAHHOW METOAM-
Ke, MOKa3aliu, YTO KOJMYECTBO WH(POPMALMH BO3PACTaeT C YBEIWYE-
HHUEM pa3peuliaolleil CIOCOOHOCTH, a TaKKe C YMEHbUIEHHEM MacLITa-
6a ¢otorpadpoBaHusl, MPH KOTOPOM MOBLILIAETCA MOLIHOCTb Ha BbI-
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COKHMX YacTOTax 3a CYET YMEHbIIEHHS MOLIHOCTH Ha HM3KHX. [Tono6-
HbIA BLIBOJ KaXeTcsl, B HEKOTOPO#H CTEMEHH, OYEBHIHbIM, TaK KaK C
yMeHblUeHHeM MacliTtaba pasMepbl M300paxeHMH O0OBEKTOB MECTHO-
CTH YMEHbUIAIOTCA, @ UX YUCJIO Ha €MMHULIE TUTOMAAN CHUMKA YBEJH-
yuBaeTcsa. OMHAKO UCCIel0BaHUA MTOKA3aly, YTO NIPH CUJILHOM YMEHb-
LHIeHHH MacliTaba MOUIHOCTb TNepepacrnpenensercs B 061acTh CBEpx-
BBICOKMX 4YacTOT, KOTOpbIe IUIEHKa He CHOCOGHA MepeiaTh, a TaK KaK
nepepacnpeneieHue MPOUCXOAUT 3a CYET HHU3KUX H CPEJHHMX 4YacToT,
TO MH(GOPMALIMOHHAA €MKOCTb HAaYMHAET PE3KO MajaTh.

Takum 06pasoM, HCTOJB3ys NPHBEAEHHbIA METON WHPOPMALIMOH-
HOH OLIEHKH, MOXHO OLEHHUTb BO3MOXHOCTH Pa3iM4HbIX IJIEHOK IPH
tdhotorpadrpoBaHuy onpeaeeHHOro aspojaHaadTa B 3aJaHHOM Mac-
wrabe. .

B xayecTBe napaMeTpa, XapaKTePH3YyIOUIEro CIOCOOHOCTb a3pOoChe-
MOYHOH CHCTEMBI perMcTpupoBath MHPopmaunio, K.B.BeHaposckuii
NpejiaraeT MCMONb30BaTh TaK Ha3bIBAEMYIO WHMODMAUUOHHYIO 4yecm-
eumensHocms S,. BennuMHa S, ompemensder “KonMyecTBO MHpOpMa-
MM, KOTOPOE MOXET ObITh 3aperMCTPUPOBAHO Ha eAMHUILYy Majalollen
Ha TIeHKy 3Hepruu” [5]: S, = I/H,, rne H,, — ypoBeHb KCMO3HULNH,
U1l KOTOPOr'O paccyMTaHa nmbopmaunox—maﬂ €MKOCTb.

Ecnu paccmatpuBaTh (OTOMNMpPOlECC KaK KaHal nepeaayd HH¢op-
MalMM OT UCTOYHMKA, KOTOPBHIM ABIAETCS PoTOrpapupyeMbiil 0OBLEKT,
K TIPUEMHHKY, POJIb KOTOPOTO BBIMOJHAKT TJla3a ¥ MO3T Y€JIOBEKA, TO
KpHTEpPHEM, IO KOTOPOMY MOXHO CYAUTb O KauyecTBe (OTOM300paxe-
HHS M CbEMOYHOM CHUCTEMBI, B LIEJIOM MOXET CIYXHUTb OOLIETPUHATHINA
B TEOpHM HMHGPOpPMaLMHM NapaMeTp, 0 KOTOPOM YXe YMOMHHalOCh
BbIlLLIE— OTHOLIEHUEM “curHai/uiyM”. C 3THX MO3MLHMI K Borpocy o6
HH(pOPMaLIMOHHBIX CBOMCTBaX CHUMKOB noaxoaut B.K.Xypasnes B pa-
6ore “IIpuHUUNBI HOTOXUMHYECKOH 3anmucH HHGopmauuu” [6]. OH
pasjenseT KaHaJl Ha JBa MOCJEA0BaTelbHO COEAMHEHHbLIX MOJKaHala,
OJIMH U3 KOTOpbIX HOTOHHBIN, Ipyrol— KaHal NaMsTH, BKJIIOYAIOWHH
B ce0sl YyBCTBUTEJbHBIH 3/IEMEHT M YCHJIUTeNb. TakuM o6pa3oMm, Ha
BLIXOJIE MEPBOro MoAKaHajla— OITHYECKOE H300paxXeHHEe, Ha BLIXOIE
BTOpPOro— yCHJEHHOE M300paxeHHe, “KapTHHKa”. B ¢otorpaduu ponn
YCHJIMTENS BbIMOJHSIET npouecc npospaeHus. B.K. Xypasies ucrnosb-
3yeT B KayecTBe “00001IEHHOH XapaKTePUCTHKH CITOCOOHOCTH (HOTO-
ciost (Mnu 1boro Apyroro NMpHeMHMKa) 3allMChiBaTh MHGOpMaLHio”
napaMeTp £, Ha3bIBaeMblil kxeanmoeol 3gpexmuenocmovro demexmupo-
éanusa(6; 71. DTOT MapaMeTp TaKXe MO3BOJAET CPAaBHHBAThL Pa3IMYHbIE
(oToMarepuanel M ApYrue THNBI HOCHUTeNEH MHpopMauuu. & onpene-
JgeTcs cneayoluM obpas3om: '

“"V 17
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rae W, — OTHOleHKE “CUrHa/luymM” Ha BBIXONE KaHana namsitu; W,
— OTHOLUEHME “CHMTHal/IUyM” Ha BXole KaHaja NMaMATH.

HTtak, ytoOnl omnpeneguTh BeIWYHHY KBAHTOBOH 3(h@deKTHBHOCTH
NETEKTUPOBAHHA &, HEOGXOMUMO 3HaTh W, (OTHOLUEHHE “CHTHAN/iymM”
OMNTHYECKOro H300paxeHus) U Webix (OTHOLLIEHHE “CHTHAJ/1ILyM” Mpo-
sIBJIEHHOTO (OoTOM300paxXeHHsT). :

B.K.XypasneB B paboTe [6] NpHBOAUT AOCTATOYHO MHTEpPECHBIE
coobpaxeHHs: no nosoay GoToXUMHUYECKOl 3anucH nHdopMaluu, oc-
HOBaHHbIE Ha PacCMOTPeHHWH (GU3MKHM MpoLecca 3aMUCH. CyTb 3THX
paccyXIeHHil TaKosa.

IIyctb Ha GOTONNACTHHKY, MPEACTABASIONIYIO COOON MOBEPXHOCT,
COCTOSIILYIO M3 3aKPEIVIEHHLIX “TAXENbIX” aTOMOB, MajaeT M3NyYyeHMe
OT Kakoro jnubo o0bekTa, K MPUMEPY, OT YEpHO-OeNbIX KJIETOK liax-
MaTHOH NOCKH. B3amMoneHCTBHE KBAHTOB CBETa, ONMpenesieHHbIM 00-
pa3oM paclpeliej€eHHbIX B IPOCTPAHCTBE, 1 aTOMOB GOTOC/ION NPHBO-
JUT K MOHM3aLMHU MOCIAEIHMUX, T.€. BHICBOOOXIEHHIO 3MEKTPOHOB. Ta-
KHUM 06pa3oM, “B (GOTOHHOM KaHajie M300paXeHHe KJIETOK CYMIECTBO-
BaJI0O B BMJE pa3HOi IUIOTHOCTH YMCAa # QOTOHOB B pa3HbIX TOYKaXx
MPOCTPAHCTBA, B KaHane NaMiITH— B (oTocnoe— 3T0 H300paxeHHe
0Ka3al10Chb NMPEICTaBIeHHbIM B BUIE NMPOCTPAHCTBEHHOTO pacnpenese-
HHs MOHOB.” [6] KonuuecTBo 3adbukcHpoBaHHO#N doTocnoeM nHbOp-
Mauuu, no B.K.Xypasnesy, paBHo:

AF=‘A%, (18)

rne kK — nocrosiHHas Bonbumana (1,38x10~ 2 Ix/K); AS — meduuur
dbu3nyeckoit IHTpONMMHU cucTeMbl {He MHbopMallMoHHOI ).

CornacHo TepMOJIMHAMHUKE, TIPH MOHM3aLIMK aTOMOB NMPOMCXOOUT
yBeqHyeHHe CBOOOAHOM 3Hepruu ¢otocnod F (ecan npuHATe doTo-
CJI0i 32 U30JMPOBAHHYIO CHCTEMY):

AF =U ~T -AS, a9
rae AF — yBenuueHHe CBOOOAHO# 3Hepruu dotocnos; U — BHYTpeH-
Hsasl 9Heprusi dotocnos; T — temmeparypa doTtocaos; AS — AePHLHT
bu3HnYecKOl 3HTPOMUH.

OnHako, OCHOBLIBasiCh Ha 3aKOHaxX TEPMOAWHAMMWKH, MOXHO che-
JIaTh BBIBOJI, YTO Y€PE3 HEKOTOPOE BpeMs NMPOM30MNET peKOMOUHALINSA
HOHOB C BBIOUTHIMH 3JIEKTPOHaMH, AF yMeHbUIUTCS, a AS CHOBa yBe-
nnuutcsa. Takum o6pa3oM, Ha OCHOBE BTOPOro Hayajla TEPMOAHHAMH-
KM NMOATBEPXIAETCH PaKT YHUUTOXEHHUSA CO BPEMEHEM 3alTMCAaHHON UH-
dbopmanuun (perpeccuu cKpbiToro HiobpaxeHus). YToObl “3allUTHTL”
MHOOPMAIINIO OT CAaMOYHHUTOXEHHS, TIPEBPAILAOT OTAEIbHbIE aTOMBI
LIEHTPOB CKpPBITOrO M300paXeHUs1 B OTPOMHBIE arloMepaThl NMyTeM po-
saBleHUsA. TakuM o0pa3oM, 3aKOHBI MHKPOMHpA MepecTaioT AeiHCTBO-
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BaThb MU M300paxeHHe CTAHOBUTCA YCTOHUMBBIM BO BpeMeHM. OnHaxo
NpH NpPEBPALIEHHH LEHTPOB CKPBITOrO M306paXeHHsi B MAKPOOGBEKTHI
“cTHpaeTcs” CBEPXTOHKas CTPYKTypa M3o6paxeHHs. B cBaA3M ¢ 3TUM
notepd UHQOPMaUUK NMPU NPOABIEHUM HEU3OEXKHDBI, UX MOXHO YMEHb-
UIWTb, HO YCTPAHHUTh IOJHOCTbIO MPUHLUNHAILHO HEBO3MOXHO.

KoHeuyHo, NnpuBeNeHHbiE pacCyXIeHUs HOcCAT cyrybo TeopeTuue-
CKU{ XapakTep, TeM He MeHee ¢ ux nomouisio B.K.XKypasnes penaer
BaXHBIi NMPaKTHYECKHH BHIBOA: “HellenecooOpa3HO NpOBOIHUTh paboTy
N0 COBEPILIEHCTBOBAHUIO QOTOCIOS, HE YMUThIBAsi BCEro mpoliecca 3a-
MUCH, 0COOEHHOCTel KaHana nepenauyd wudopmauuu...” [6].

TakuM o6pa3oM, JaHHasa CTaThsl MpeAcTaBiaseT coboif cBoero poaa
0630p CYyWIECTBYIOUHX TMOAXON0B K HAaXOXIEHUIO WHGOPMaLMOHHOM
€MKOCTH H300paxeHWi U K OlleHKe KayecTBa CHUMKOB no WHdgpopMma-
LIHOHHBIM KPUTEPHUSAM. DTOT MaTePHal HOCUT, CKOpee, TEOPETUYECKHIA
xapakrtep. HecMoTpsa Ha To, uTo B paboTe JaHBI HEKOTOpPLIE MPAaKTHYE-
CKHE PEKOMEHIAIMY IO HAXOXKISHUIO UHGOPMAITMOHHON EMKOCTH, 5TH
aNropuT™Mbl TPeOyIOT OanbHeiinei pa3pabGoTKM M VCOBEPIIEHCTBOBA-
Hus. Jlymaetcsa, yto B Gyayuem MHPOPMALMOHHAsA OLIEHKAa HE TOJLKO
OyleT paccMaTpUBATLCS B TEOPETUYECKUX CTATHAX, HO M HalaeT u-
poKoe MpaKTHYECKOe MPUMEHEHHE KaK aJbTepHAaTHBa CYLIECTBYIOLINM
METOJaM WIHM KaK HX IONOJIHEHME.
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M3BECTUS BHICIIUX YYEBHLIX 3ABEJEHUN

TEOJE3UA U ADPODPOTOCBEMKA
Ne 1 1998

KAPTOTPA®UA

YIK 528.9

MOCKOBCKHIi TOCyAapCTBEHHBI |

YHHBEPCHTET IeOde3HH 1 KapTorpaguu
Ilpodeccop, AoKTop TexH. Hayk J. M. byzaeackuii
JoueHT, KaHAUAAT TexH. HayK O.10.XKykosa

O KPUTEPHSX, BIUAIONINX HA YCIIOBUA
3PUTEJIBHOI'O BOCIIPHATHUA KAPTOIPA®HYECKOI'O
H30BPAXKEHHUA

Kak M3BeCTHO, B HacTofliee BpeMs CYLISCTBYIOT [Beé OCHOBHblE
CHUCTEMBI KapT: Ul peUIeHHUs HAYyYHO-TEXHMYECKMX 3alay W O LIH-
POKOr0 NOJb30BaHHUs, KOTOPHiE, YYHUThIBAs MHOroo6pa3ue TpenbsiB-
JIseMbIX K HUM Tpe6OBaHHH, MOTYT CYIUECTBEHHO pa3jIH4aThCA 110 Ac-
TaJbHOCTH, NOJHOTE ¥ TOYHOCTH M300paxeHHUs KapTorpadUueckoi UH-
¢dopmMaLimn, ycroBUAM €€ 3pPHTEIBHOTO BOCIPHUATHS M T.M. BMmecTe ¢
TEM BCE KapThl B 3aBUCUMOCTH OT HA3HAYEHMS, PELUAEMBIX IO HUM
3a7a4y M MaclWITaBHOCTH MOXHO MOAPA3ACIAUTb Ha JIBE MOACHCTEMBI:

— KapTbl, KOTOpble 00eCneYynBalOT MAKCUMAJIBHO BO3MOXHYIO TOY-
HOCTb OIIPEAEICHHUS] TEX MAM HHBIX T€OMETPHUUECKHUX XAPAKTEPUCTHUK
(MMHHMAaJIbHbIE MCKaXEHMS JJIMH YIJIOB, IUIOLafeil, OTKIOHEHUS Op-
TOAPOMHMHU WJIM JIOKCOAPOMHMH OT MPAMBIX JIUHMH U T.0.);

— KapTbl, KOTOpbIE€ ODECMEUYMBAIOT HAMIYUILUHE YCITOBUS 3PHUTEJb-
HOTO BOCHPMATHS KapTOorpapHyeckoro u3obpaxeHus.

B HacTosillEe# cTaTbe OCHOBHOE BHHMAaHME YAENSAETCS PACCMOTpE-
HMIO MOCJIEAHETO BOMPOCca. ABTOPH CUYHUTAIOT, YTO CTAThS ABJSETCS MO-
CTAaHOBOYHOH M HampasjcHa Ha pellieHHe Bomnpoca GopMan3alUU
OLIEHKU 3PDUTEIBHOTO BOCTIPUATHS KapTOTpaHUECKOTO H300paxerus
3alaHHOTO HAa3HAYECHHUs. XOpPOIUHE YCIOBUS 3PUTEJIBHOTO BOCHPUATHSA
KaptorpadMueckoro u3obpaxeHus MOryT 6biTh ofecriedeHbl TOALKO B
Clyyasix ONTUMAJIIbHOTO YYeTa KpUTEPHEB, BIUSIOIIMX HA CO3AAaHHE pe-
aJIbHBIX YCJIOBHH YTCHMS 3TOTO U300paKeHHUS.

Bce 3TH KpUTEPHM MOXHO NOAPA3ACIUTbh Ha TPH rPYIIIBI

1) KpUTEPUH, XapaKTepH3ylOLIHEe TeoMeTpUYEeCKME CBOMCTBA Kap-
TOrpauyecKoro M306paxeHHus;
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2) KpUTEPHH, XapaKTepH3YIOLLHE COAepXKaTebHbIe U H306pa3HTeNhb-
Hble 0COOEHHOCTH KapThl;

3) KpuTepuH NCHMXODU3NONOTHYECKHE.

Kpumepuu, xapaxmepusyrowue 2eomempuueckue 0cobeHHoCmU Kapmo-
2paghunecko2o uz06paxcenus.

K nepBoif rpynmne KpUTepHMeB MOXHO OTHECTH:

— BO3HHKHOBEHHME NPH YTEeHHH KapThl 3ddekra chepUYHOCTH;

— BUI KapTorpaguueckol CeTKH, BEPHOCTb Nepelayd B M300pa-
XEHUHM reorpamuecKoro COOTBETCTBUSA KapTrorpadupyeMbix TEPpPUTO-
pyi; .

— HaIM4Y{e U BEJHYHMHY HCKaxXeHMH Ha KapTe ¢dopMm orobpaxae-
MBIX OOBEKTOB; '

—. HaIMYME W BEJIMYHHBI UCKaXEHHH [UIMH, IUIOLIAJed U YIVIOB
Kaprorpaguueckoro uzoOpaxenus.

KpaTKo pacCMOTPHM 3TH KPHTEPHH.

Jlnst oTBeTa Ha BONMPOC O HAJIUYHH M KONMYECTBEHHOI XapaKTepH-
CTHKE Ha Kapre 3¢ dexTa cHepUIHOCTH M KPUBU3HBI TMHUH KapTorpa-
(ryeckoit ceTKM MpH YTEHHH KapTorpaduueckoro U3006paxeHHs He-
oOxoamMMo Tipexie BCEro yCTAHOBUTb, YTO MNMPEACTaBIAIOT cobolo ormn-
TUMAJILHBIE XaPaKTEPUCTHUKYU 3TUX KpuTepueB. Hanbonee mocropep-
HYI0 TMepelady OCOOE€HHOCTel M300paXeHHOH TEPPHTOPHH, OOBEKTOB
U SIBJICHUH, PACIMONOXEHHBIX Ha Heil, JaloT ro0yChl, HO BO3HHMKAET
BOIIPOC, NMPH KakMX pa3Mepax rinodyca U AaIbHOCTH DPacHoJIOKEHHS
YnTaTENs OT r10byca 06eCTIeYNBaeTCsI BO3SMOXHOCTb ONTHMAILHOTO pe-
LIEHUS ITOTO BOMpoOCca. ‘

Pasmep rnoGyca onpeaenser rnaBHbli MacwTa®d uzobpaxeHus, a
JNATbHOCThL YHTATEs OT II0Oyca BJAMSAET Ha YCJIOBHS BOCIPHSITHS H
TECHO CBSI3aH C pasMepoMm rIiobyca. IIpeicraBnsieTcsi, YTO yKa3aHHas
JANbHOCTDh AOJXHA ObITh BhIOpaHa ¢ pacyeToM OOeCrneyeHHs! yCJIOBHHA
HAWIYYllIero 3peHMusl. .

[Tocne 3Toro opmanuzauus pacCMaTPUBAEMbIX KDUTEPHUEB MOXET
ObITH BHINMOMHEHA C HCMOJb30BAHMEM BHELUHENEPCNEKTUBHOM a3uMYy-
Tal1bHON NMPOEKUHH C MO3UTHUBHHIM M300paXeHHEM, B COOTBETCTBUH C
KOTOpO# H300paxXeHHe CTPOMTCS M3 TOYKHM 3pPEHHS, B KOTOPOH Haxo-
OWTCSl YUTATENb,

Dopmynnl 310 npoexuuu gannt B pabotax [1, ¢.168], [2, c.74-84}.

Onpeaenup Mo yKa3zaHHBIM HopMynaM 3HAYEHUs KPUBU3HBL MEPU-
AMAaHOB M Mapajjeieil, nojydyaeM BEJIHYMHBI, KOTOPBIE OMpEAcAIOT
Hanbonee GnaronpHATHbLIE YCJIOBUS 3HAYEHHs OBYX YKa3aHHBIX KPUTe-
pHEB.

Ilo aTMM Xe popMynaM MOXHO ONMPENETHTH TaKHE XE BETHYHUHBI
i1 paccMaTpUBAEMOro M300paXeHMs: M BBLIMTOJIHUTL COOTBETCTBYIO-
wyro ¢GopMaTH30BaHHYIO OLEHKY YKa3aHHBIX IBYX Kputepues [1; 2]:
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AK, . e = AK,
s =" >
AKM max ; AKl'l max
rae AK,, AK — pa3sHOCTb KpMBH3HBI MEDMIMAHOB M Tapauleneil Ha
paccMaTpUBaeMOM M300paXeHHH M Ha rio6yce (BO BHELLHEE PCIIEKTHB-
HOM a3UMYTTBHOH NMPOEKUMM C ITO3UTHBHBIM H300paxXeHHEM).

-QopManuzaimio addekta chepUIHOCTH MOXHO BLIIOJIHHTL €lUE
caeayroium obpazoM. Ha oaHOMMEHHBIX MepMJIMaHaX ¥ TNapajliensgx
PAacCMOTPEHHON BHEUIHETIEPCIIEKTUBHON a3¥MMYTAJIbHOW IPOEKIUH H
MPOEKUHH HCCIEAyeEMOro KaprorpapHueckoro uzobpaxeHusi BhIGHpa-
€M M OmnpelessieM NPSIMOYTOJNIbHbIE KOOPAWHATHI 3THX H MPOMEXYTOY-
HBIX OJJHOMMEHHBIX TOYEeK B OOeMX. NpoeKlMsX. 3amycaB 10 NpSMo-
YroJibHbIM KOOPAMHATAM [IBYX KpaitHUX TOUEK YpaBHEHHUS NMPSIMbIX, Npe-
obpa3yeM MX K HOPMAJILHOMY BHAY.

[ToncTaBuB B 3TH YpaBHEHMS TIPSIMOYrOJIbHBIE KOOPAMHATHI CPEN-
HHX TOYEK JAHHLIX MEPMANAHA ¥ NAPALIEIH, NOIYYaeM CTPENIKY Npo-
BMCAa MEpHAMAHA U IMapajyle/il B COBOKYIMHOCTH TOYEK H300paxeHMs,
T.e. PACCTOSIHUS 3THX TOYEK JIO NPSMBIX, 331aBa€MbIX YKa3aHHLIMY YpaB-
HeHHUsAMM. 3a Mepy cPepHUHOCTH MOXHO MPHHSITL CYMMY CTPEJIOK MPO-
BHCa TIO MEPHAMAHAM Y Tapalle]sM B KaXHOH TOYKE M MX CpelHMe
3HaueHUsA. CpaBHHBAsA 3TH 3HAYCHUA B 00EHX NMPOEKLIMAX, MOXHO Cle-
JlaTh 3aKJII0YEHYe O HAJIMYHMM M KOJIMYECTBEHHON XapaKTepUCTHKE 3¢-
dbekTa chepuyHOCTH.

Kputepuit 0 BEpHOCTM mepenayy Ha M300paxeHMM reorpaguye-
CKOT0 COOTBETCTBUS KapTOorpadMpyeMbIX TEPPUTOPHI 3aKJIIOYAETCH B
TOM, YTOGBI Ha pacCMaTPUBAaEMOM H300paXeHHH BEpHO NEPENaBaIOCh
B3aMMHOE PACIONOXEHUE OObEKTOB U TEPPUTOPHH € TOYKH 3PEHHUS MX
reorpaM4eckoro pacrnoyoXeHHs IO CTOPDOHaM cBeTa (cemep, 10T, 3a-
naj, BOCTOK).

HccnenoBanue Hanuyus ¥ BEJIMYMHBI HCKaxeHM#H GOpM BaXHO ¢
MO3ULIMIA HPaBUILHOTO BOCTIPHATHS U3Y4aEMBIX OGBEKTOB M MOXET ObITh
BBIMOJIHEHO Ha OCHOBE CPAaBHEHUS PACCMATpUBAaEMOTo M300paXeHHs ¢
H300paxeHneM, MonyyaeMuIM B ctepeorpadyuyeckoil MpoOeKIMH, B KO-
TOPOH OTCYTCTBYIOT MCKaXeHHs (opM.

®opmynsl cTepeorpaduyeckoit MpoeKLMH UMeloT By [1, ¢.98-100].

B3sB B cTepeorpapHueckoil NpoeKLMH OKPYXHOCTH C pamuycaMy
R, v ueHtpamu Xx,, y,, B Pa3sTHYHBIX TOYKAX NMPOEKLMH, MBICIEHHO
NMpOBOJUM pPajuyChl ¢ M3MEHEHHEM MX a3MMYTOB Yepe3 3alaHHbIe Be-
JuyMHBL (yepe3 10°, 15° unu Apyrie MHTEPBAILI) U BHIYHUCIAEM TOYKH
NEPECEYEHNs] STHX PAIUYCOB C OKPYXHOCTIMH:

x=Xxy + Rcosey; y=yy+ Rsing;,
HaxoAMM reorpapuyeckue KOOPAWHATHI TOYEK WX TEpeceyeHH.
Toraa (npu paanyce 3emHoro mapa R = 1) :

Ey =
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4y 1/2 .
Z = 2arctg L ;o a= arctg(l).
‘ 2 X

Otclona nony4yaem
Q= arcsin[sin 7 COS @p; COSa + COs Zsin ‘Poi];

A = Ag; + arcsin[sin z sin a sec ¢].

ITpu 3TOM U1 KaX10#l OKPYXHOCTH B cTepeorpadHyecKoil poek-
LMY CpeHHE 3HAYEHMS TIPOBEACHHBIX MBICJIEHHO PaIUyCcOB Oy1yT PaBHbI
COOTBETCTBYIOLIUM 3HAYEHMSIM IIPEABAPUTEIbHO BBHIODAaHHBIX paaHy-
COB R, 3THX OKDYXHOCTEH.

Tenepb, ucnosnb3ys reorpapuyeckue KOOPOAUHATHI LIEHTPOB B3ATHIX
OKDYXHOCTEH M TOYEK NEPECEYCHUS PAJUYCOB C OKPYXHOCTSIMH, BbI-
YMCJIIEM 110 HUM KOODAMHATBHI LIEHTPOB M TOYEK TepeceyeHUs paauy-
COB C COOTBETCTBYIOLIUMHU OKPYXKHOCTAMM B IIPOEKLMH HCCIIEAYEMOTO
KapTorpaduueckoro u3006paxeHHs, -BEIYUCISIEM 3HAUEHHS BCEX PalHy-_
COB B KaX[0#l OKPYXHOCTH H 6epeM [ KaXA0# U3 HUX CPENHHE apUD-
METHYECKHE 3HAYEHMS R

IMockonbKy Kaxnas oxpym-xocn crepeorpa¢pu4eckoil MPoeKLUHUH B
MPOEKUHH KapTorpaduueckoro u3obpaxeHus: He OyneT OKPYXHOCTbIO,
TO UCKAXEHMS (POPM MOXHO BBLIPA3UTb CJEAYIOLIEH 3aBUCHMOCTBIO!

=_z R,
R;ep

Jlerko BHAETb, YTO TOJILKO B CTEpeorpauyecKoi MPOeKLHH K

= 0 ¥ yro Kaprorpaduyeckoe H300paxkeHHE, NOJTYYEHHOE B npymx
MPOEKLMsIX, OyneT UMETb 3HAUYEHHS K # 0, T.e. O6yoyT UMETb MECTO
HCKaXeHHA GOpM.

BenuuuHbBI UCKaXEeHMS UIMH, TUIOIIAAEH M YIJIOB HCCIIEAyEMOTO -
Kaptorpad®uyeckoro M300paxeHHs] HETPYAHO ONPEIETUTb IO M3BECT-
HbBIM (opMynaM MaTeMaTudeckKoi Kaprorpadpuu [1, c.37-40].

Cnenyer ToOAYepKHYTb, 4YTO, COIJIaCHO  MCCJeJOBaHUAM
HHHHUHWNTAuK, HcKaxXeHHs MIMH ¥ 1iowagei a0 7%, yriaos 10 7° 3pu-
TeJbHO HE€ OLIYTUMBbI M COOTBETCTBEHHO MCKAXEHMA IUIMH U YIJIOB [0
10-12% wu 10°-12° — 3pHTENBHO MAJIO OLYTHMBI.

CrnenoBaTesibHO, JJIS TIONYYEHHUS MPaBUIBHOTO 3PUTEJIBHOIO BOC-
MPUATHA paccMaTpHBAEMOr0 H300paXeHHUS OHO JOJIKHO ObITH NoJyde-
HO B MPOEKUHH, UMEIOLIEH MCKAXEHHUS MIMH W TUIowaaeil He Gosblue
10-12% u yrnos He Gonbuie 12°. B oflueM cinyyae MpeariOYTHTENbHBIE
YCJIOBUSI BOCTIDHATHSA OyIYyT CO3MABaThCS B NMPOEKIIMAX, UMEIOIIMX MEHb-
1IMe BEJIMYUHBI UCKaXKEeHUIA. ‘

Kpumepuu, xapaxmepusyrowue codepicamenvhsie u u3obpazumenssie
ocobenHocmu Kapmol.
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[Tpu cocTaBNeHNH OPHTHHAIOB KapT BLINONHAETCS KapTorpaguye-
CKasl TeHepalM3alus ¢ ydeToM (PakTOpoB, BAHSIOIUMX HA CTENEHDb (MOJ-
HOTY) KapTorpaMyecKoi reHepalH3allMU, U C HCIOAb30BaHHEM pa3-
JIMYHBIX CMOCOOOB €e BHIMONHEHHUs. [Ipu 3ToM n06GUBaAIOTCsI, YTOOBI
MOJiyYeHHOEe H300paxeHWe MO MONHOTE, MOAPOOGHOCTH, reorpadpuye-
'CKOMY M TOIOJIOTHYECKOMY COOTBETCTBHMIO, OTHOCHUTENLHON KPHBH3HE
U U3BHUIIMCTOCTH YYACTKOB HEJIMHEHHBbIX OOBEKTOB ONTUMAJIBLHO COOT-
BETCTBOBIN MX peajibHbIM 3HAYE€HHUSIM M MpHU 3TOM o6ecrneynBaiIach
ObI UX XOpollasi HarJsAHOCTh U YUTAEMOCTbD.

YuTaeMOCTh M HAarAAOHOCTh OTHOCATCA K TPYIIE KPUTEPUEB, Xa-

" PAKTEPU3YIOIIUX H3006pa3uTeNbHble OCOOEHHOCTH KapThl.

Kputepuit yutaeMocTH KapTorpaduyeCK1X YCIOBHBIX 3HAKOB UMEET
OonplUOe 3HaYeHUue B ohOpMIIEHHM KapT. YMTaeMOCTb KapThl— Xapak-
TepUCTHKA 3 PeKTHBHOCTH OTOGpPaXXeHUSA KapThl B CO3HaHMHU IOJIb30-
Barens [4]. OHa onpenensieTcs KaK CTENEHb JIETKOCTH, OLICTPOTHI, Mpa-
BHJILHOCTH BOCIIPHATHSA KapTorpadHuecKoro HaobpaxeHus [3; 4; S; 6].
Ha yMTaeMoOCTh KapThl OKa3blBalOT BJIMAHWE MHOrHe ¢axropbi: ¢u-
3HOJIOTHYECKHE YCIIOBHSI 3pEHMS, 3aKOHOMEPHOCTH 3PHTEJIBHOIO BOC-
MPUSATHS, Pa3IMYUMOCTD YCIOBHBIX 0603HauYeHUiH, ob1uas rpaduyeckas
Harpy3ka KapThl, MPOCTOT2 M KOMITAKTHOCTb HauepTaHUs YCIOBHBIX
3HAKOB, JJOTHYECKHUE CBAI3U MEXAY 3HAKaMH, YCIOBUSA MOJIb30BaHHS Kap-
TOH, CreLHalbHasd MOATOTOBKA moTpebutens [3; 4; 5; 6; 7]. Yurae-
MOCTb KapTbl BKJIIOYaeT B ceOs Ba 3Tamna 3pUTEIbLHOIO Mpolecca: BU-
JUMOCTb, KOTAA YCNIOBHBII 3HAaK 3PMUTENIbHO BOCNIPHHMMAETCA B BHIE
6echopMeHHOro MATHA, U PasTIUYMMOCTb, KOIAa 3PHTEJIBLHO BOCTIPH-
HuMmaeTcs ¢opMa YCIoBHOTO 3Haka [3; 5; 7). YKasbiBaloT Takxke YeThi-
pe 3Tamna YUTaeMOCTH: Pa3IM4YUMOCTb, BOCIIPMHMMAeMOCTb, Harisa-
HOCTb, MOHATHOCTL [4].

BuanmocTth onpeaensieTrcsl Kak UHTEHCUBHOCTb 3PHUTEJIBHOTO BOC-
MIPUATHA Pa3snHYUs Mexay obbekToM W ¢oHoM [7]. OHa BKIIOYaeT B
ce0s1 3Tanbl HESICHOTO U Ppa3feNbHOTO BUAEHUA NPH 3PUTEILHOM BOC-
npuatuu [5].

PaznuyuMoCTh ONpeacasaeTcss KaK CTeNeHb YETKOCTH pa3neabHOro
BHAECHHS JeTajel YCIOBHOro 3Haka [7], mpeamojaramoiuas 3pUTENb-
Hyl0 AHddepeHIIHAIMIO YCIOBHBIX 3HAKOB [6] M mpoucxoasilas Ha
aTane 3pUTEJILHOTO MpeacTaBIeHHus [5].

CyumecTBy10oT NPUOOPHI, MO3BOASIOIME ONPEACTHTh PA3THYUMOCTh
YCIOBHBIX 3HakoB [5], a Takke METOAbI ONMPEACTEHHS 3aBHCHMOCTH

" BHAMMOCTH YCJIOBHOTO 3HaKa OT €ro JMHeHHbIX pa3mepos [7].

KpHTepHii HATMAAHOCTH KapTorpagHIECKHX YCIOBHBIX 3HAKOB OIl-
peaensiercd KakK JOCTYNMHOCTb IS HEMOCPEACTBEHHOTO OMO3HaBaHUS
OTAEJbHLIX 0003HaYeHHH MO 3pUTEIbHOH acCOLMAlIMM UX PUCYHKaA C
otobpaxaeMbeiMu obbekTamu [3; 5; 6].
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Kpumepuu ncuxogpuzuonozuneckue.

IMcuxoduznonoruyeckuM BO31€HCTBHEM KapTorpa@Uyeckoro M3o-
6paxeHus o6yCnoBAeH KPHUTepUH 3CTETUYHOCTH, KOTOPHIH SABIAAETCHA
MoKa3aTejeM BbICOKOIO KauecTBa KapTorpadHyecKoif MpoayKLUHUH U Tpe-
GoBaHMeM KapTorpadu4eckoro Au3aifHa. DCTETHYECKOE BOCTpPHUSATUE
KapTbl— HE€ MAacCUBHBLIA CO3epLaTebHBIH aKT, a TBOPYECKHUH, aKTHUB-
HBIH Mpouecc. DCTeTHYeCKas peakKlyd YeloBeKa Ha NCUXO(hU3HOIOTH-
YeCKOe BO3AENCTBHE KapTorpapuieckoro u3o0paxeHUs BKIIOYAET TPH
3Taga: ,
— COOTHECEHHE KapTorpauyeckoro H3o06paxeHHUs: CO CMbICTIOBBIM
colepXaHHEM;

— BO3HUKHOBEHME IPEACTABICHUM, 06pa30B U aCCOLIMALIUI;

— 3MOLMOHAIbHAA peaKilus.

Ha ncuxo3MOLHOHANbHYIO OLIEHKY KapTorpadHyecKoro u3obpaxe-
HMSAl OKa3blBaeT BJIMAHHUE MHOXECTBO (PaKTOpPOB, KOTOpBIE MOXHO pa3-
HOENUTb Ha YEThipe Ipynmbl:

— CHUMBOJIMYECKOE 3HAYEHHE KapTorpaduyeckoro H3o0pakeHMUs;

— WHAVBUAYANbHbIE OCOOCHHOCTH 4eJIOBEKA: BO3PACTHbIE pa3siu-
4Yud, MPO(eccHst, NMPeAIUECTBYIOIUUN OMBIT;

— OOBEKTUBHDBIE (PaKTOPbI: HallHOHANbHBIE TPAAMLIMH U PETHOHANb-
HbI€ OCOOEHHOCTH;

— BHEWHHe (aKTOPhl: OCBEIlEHHWE M pAcCTOSHHE pacCMaTpHBa-
HMA.

CylLecTBYIOT MPHGOPHI, MO3BONAIOIUME U3MEPATHL CHILY SMOLMOHAND-
HOM peaxklUH MpH 3pUTEIbHOM BOCIPHUSITHH, a TAKXKE METOJbI KOJIHYE-
CTBEHHOM 3CTETHYECKOI OLIEHKH U300paXeHHUsI, B TOM YHUCJIE H KapTo-
rpapuyeckoro.

BHeapeHHe METONOB KOAHYECTBEHHOM 3CTETHYECKOM OLIEHKH SIBH-
JIOCh MPEIMETOM MCCeNOBAHMH HAYYHBIX HMCLMIIMH MCKYCCTBOMET-
puu /A.Monb, M.Bense/ n kBanumerpuu /I.Asransnos, U.Tapmus/.

Hcnone3ys cootHoweHne BeGepa-PexHepa, ObUIO NPeAIOXEHO CBS-
3aTh KOAUYeCTBO HHpopMauuu H ¢ obpaTHoit BeposgTHOCThIO I, HyHK-
LMEeH KOTOpO#l SIBASAETCS OPUIMHAJIBHOCTL [8]:

H=Klogl
WK, UCNONB3Yys (popMyy LlleHHOHa:

n
H = -”2 p; log; p;,
i=l
e p, — BEPOATHOCTH, 3aJaHHBIE U KaXOOro 3HaKa B H300paXeHHUH;
n — YHCJIO 3HAKOB B M300paXeHHH.
KonuuecTBeHHass 3CTeTHYECKasds OlleHKa, NMOJYy4YeHHass Ha OCHOBE
KBaJIUMEPHUYECKOTO MOAXONA, BbIpaXaeTcs (POpMYoii:
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np o(4)
)
p(Ang)
Ie p — YMCIEHHbIE XapaKTEPUCTUKH, TOydyaeMble MyTeM U3MEPEHMUIA;
A — OlLIEHHBAEMbIEC ICTETUYECKHE DJEMEHTbI H300paXKeHHS /KOMITO3H-
M1, CHMMETPHS, NPONOPLYH, LIBETOBAasl rapMOHHUA U Ap./.

Jns mpoBeeHNS KOJMYECTBEHHON OLIEHKH KPMTEPHSI 3CTETHUYHO-
CTH KapTorpa(pH4ecKoro H300paxeHus Haubonee yOODHBIM SABAsETCS
METOA 2KCNEPTHBIX OLIEHOK.

PaccMOTpeHHbIE TTOJIOXEHUS TTO3BONSIOT B ONpeeeHHOM Mepe oue-
HHUTb BAWAHHE KAXIOTO KPHTEPHSA Ha OoNMpelesieHHE ONTHMATBHBIX YC~
JIOBUii 3PHTENBHOrO BOCMPHATHA H300paKeHHUS.

Onsi cpaBHHUTENLHOrO aHaTK3a PalIWYHbIX KapT C TOYKH 3peHmI
paccMaTpyBaeMoi mpo6ieMbl XenaTeJbHO pa3paborath airopUT™M H
METOAUKY NMOJNyYeHHSI 06061IEHHOTO KPHTEPHUS, HCIMOJb30BAHHE KOTO-
poro obecreynuBaeT onpeleieHue ONTHUMATbHOH MHTErpajibHOM OLEH-
KM BIUSAHUS BCeX (HaKTOPOB HA YCJIOBHS 3PUTEJIBHOIO BOCTIPHATHS U30-
OpaxeHus.

10 MO3BOJIAET GoNee 060OCHOBAHHO pacCMaTpUBaTh BOMPOC BbIGO-
pa KaprorpadUuyecKUX NPOoeKLH#, BLIMOJHEHUs KapTorpadhn4eckoi re-
Hepain3auuu U oopMiieHHs KapT.

IIpu 2TOM Mo nepBoit rpymnmne ¢HakTOpoB PEUINTb 3Ty 3alayy MOX-
Ho B Oiamxaiiliee Bpemd. [lo BTopoli M TpeTbeit rpynnam ¢akropos
KOJIMYECTBEHHbIE XapAKTEPUCTUKH NOJYYNTh 3HAYMTENBHO TPYIHEE, HO
3TO SABJISAETCSA NPEIMETOM BHITIOJIHEHHS JalbHEHLUMX MCClefOBaHMUA.
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YK 528.9

MoOCKOBCKHH rocylapCTBEHHBIA YHUBEPCUTET
reoie3uM M KapTorpaduu
JIoUeHT, KaHAUAAT TexH. HayK H. 1. Meabruuenxo

CHUMBOJIN3ALNA 3HAKOB

B npoekTHpOBaHHM O(QOPMJIEHHS TEMAaTHYECKHX KapT BaXKHOE Me-
CTO 3aHHMaeT CHMBOJIU3ALHSl 3HAKOB. ‘

[ToHgTHe “CHMMBOMM3aLM 3HAKOB” CBS3aHO C MPeACTaBlieHHEM 00
HHGOPMAUMH, BKIIOYAIOUIMM He TOJBKO NMOHMMaHHe ee Kak dakro-
rpaduu coOOILLEHHIH, a COOTBETCTBHE €€ CTPYKTYPHOH OpraHM3aluH
KapTorpadupyeMblX CHCTEM.

3HaK— HOCHTEJIb CTUMYJIBHOH M CHMBONBHOH HHQopMauuu, T.€.
objlalaéT CTUMYJbHBIMH M CHMBOJIBHBIMM CBOHCTBAMHM, KOTOPEHIE SIB-
JIAI0TCS KDHTEPHSIMH METOAUK OQOpMJIEHHS KaprT.

CtuMyn— OHU3NYECKHIT HOCHTEND 3HAaYeHHsI— CHMBOa. CTUMYb-
Hble CBOMCTBa (GOPMUPYIOT 3pHTEJILHBIH 006pa3 nepeJayei OTHOLIEHHUH
MeXIy 3HaKaMH.

Heobxoanmo pa3nnyats HHGOpMaUHOHHOE 3HAaYeHHEe H HHGopMa-
THBHOE CBOWCTBO 3HaKoB. MHbopMauuoHHOe 3HaYeHHWe— NPHCBaU-
BaeMoOe 3HaKy 3HaueHHe Ha Kapte. MHGOpMaTHBHEIE CBOHCTBA— BHU3Y-
aJTbHblE CBOMCTBA: KakK 3HaKH BOCIIPMHHUMAIOTCS U 00pa3yloT KOMITO3M-
LMI0, HE3aBUCHMO OT TOTO, HMEIOT JIM OHH MHPOPMalMOHHOE 3Haye-
Hue. Cie10BaTeIbHO, HEOOXOAMMO, YTOOBI CTUMYJIBHEIE CBOHCTBA ¢op-
MHPOBAIH 3pUTENbHBIA 00pa3, aneKBaTHBII SMIMUPHUYECKHM CHCTEMaM —
COOTBETCTBYIOILMH HMewlueics HHPopMauuH 06 obObeKTax, KoTopas
MOXeT ObITh ONTUCATENbHOM, MaTeMaTH4YeCKOH, rpaduyeckoii... [TosToMy
CTUMYJIbHbIE CBOMNCTBAa— OCHOBa NPOEKTUPOBAHHS NeEpeRayHd KapTaMu
HHpOpMaLUU 06 SMIMPHUYECKHX CHCTEMAX.

CHMBOJI— pacrno3HaBaHUe 3HAKOB KapThl Ha YpOBHE MOHSATHH, T.€.
CHMBOJIbHbIE CBOMCTBA SIBNAIOTCS MOHATHHHBIMU; MaTepuan pacuind-
POBKH MOCTYNHUBLIEH B MO3T CTUMYIbHOH MHbOpMauuu. CHMBOJLHbIE
XapaKTepHCTHKH— 3TO ONMMcaTeIbHasl 4acTb JIET€HJ KapT.

Mo oTHOWIEHHIO CHMBOJIbHBIX 3HAYEHUH K XapaKTepHCTHKaM 00b-
€KTOB MOXHO BBIAEJIHUTb IIPOEKTHBHBIE CHMBOJIBI KJIacCOB OOBLEKTOB H
YCJIOBHBIE CHMBOJIBI KOHKPETH3allHH BHJOB OOBEKTOB. IIpOeKTHBHBIE
CUMBOJIBI ONPEACHSIOT KiacChl 0OBEKTOB, OTHOCSLIMECA K TOYCUHOH,
JUHEHHON W TuowanHoi nokamusaudu. KoHKpeTHas CHMBONM3ALUs
Ka4YeCTBEHHOMH MPUHAMJIEXHOCTH OOBEKTa MEHEE ONPEACTEHHA, TaK KakK
€il MpHCyllla YCJOBHOCTb: CHMBOJILHOE 3HAYE€HHE MOXET BbIpaXaThCs
1BeTOM, GopMoil M pa3sMepoM 3Haka. TakuM o06pa3oM, KOHKpeTHas
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CHMBOJIM3ALIMSI UMEET YCJIOBHOE IMO3HABaTelbHOE 3HAYE€HHWE, TOe yc-
JJOBHOCTb MOXET OTHOCHUTbCS M K ¢dopMe, W K LIBETY, U K pa3mepy
3Haka. PopMa 3Haka obnajgaer abCTPAKTHOK MM KOHKPETHOM MpPOeK-
THBHOCTbIO bopMbl 00BLEKTa, LIBET— IPOEKTHBHOCTHIO NEPCIEKTHBBI
(uBeToBas TIacThka). LIBeT 3HaKa MOXET UMETh K HEe HMETb CXONCTBA
C LBETOM OOBEKTa H €r0 CHMBOJH3aLHUA ONpeleNeHHa TONbKO TOo OT-
HOLUEHHUIO K dopMe 3HaKa.

B 50-¢ rogm B.PoOuHcoH [1] oTMeyan Hepa3pa60'raHHocrb BOIpPO-
COB NNPMMEHEHHMA LiBeTa B 0hOPMIIEHUH KapT, YKa3biBasi, YTO B pe3yJib-
TaTe 3TOrO KapThl OLICHMBAIOTCS CIOBaMH “NPUATHO” K “HOCpeacT-
BeHHO”. B HacTosiluee BpeMsl yaensieTcss BHUMaHHe 3KCIEPTHLIM OLleH-
KaM LBETOBOro odopMIIEHHUsI, YTO TAKXKE CBS3aHO C CYOBEKTHMBH3IMOM
BOCTIpHSITHSL.

B pa3sBUTHH CHMBOJIM3ALMM 3HAKOB NPOCIEXHUBAIOTCSA CleAYIOLHe
ITaIbI:

— CHMBOJIM3aLIMS JPEBHHUX KapT-PHCYHKOB,

— CHMMBOJIM3aLKA 3HAKOB TOMOrpadHYECKHX KapT;

— CHMBOJIM3AlMsl 3HAKOB TeMAaTHYECKMX KapT;

— CHMBOJIM3al1sl 3HAKOB 3aHMMAaTEJbHBIX KapT U1l JeTeH H yya-
uxce. ‘

Hcropuio kaprorpaduy MOXHO pacCMaTpUBaTh KaK WCTOPHIO 3Ha-
koB. CHMBOJIM3alIMs APEeBHUX KapT— 3TO Kaprorpaduyeckue 3apu-
COBKHM B NEpBOOHITHOM OOLIECTBE: BhICEYEHHbIE Ha KaMHAX KW300paxe-
HHA 3Bepeii, NTHL, rop, peK, 03ep, a 3aTeM Ha IIMHSAHBIX H BOCKOBHIX
TabsiMuKkax, Ha Manupyce W nepramMeHre.

[lepBoHayayibHble 3HAKH— BbIPA3MTEIbHbBIE PHCYHKH, MO3BOMAIO-
e 6e3 NereHAb y3HaTh B HHMX TOpBI, Jieca, pekKu. Takue PHCYHKH
MIMEIOTCS 1aXe Ha CpaBHMTEJILHO HelaBHeH KapTe AHTOHKMS Buaa (1542).

CBoeoOpa3Ha M 3aHKMAaTe/IbHa CUMBOJIM3aLUs 3HAKOB Tonorpadu-
yeckuX KapT. OCOGEHHOCTH OaHHOM CHMBOJM3AliIMH PAacCMOTPEHHI B
paboTe MO BOCIPHATHIO 3HAKOB [2].

Ha MHorux TemaTHyeckMx Kaprax, B 0COOEHHOCTH KapTax MpHpO-
Jbl, 3HaYHTEJbHOE MECTO 3aHMMaeT NIPUMEHEeHHe LBeTa Y ero CHMBO-
JIM3aLMS.

Hauunnas ¢ 3-ro Beka Haiileil 3pbl IPOCAEXHBAETCA CYOBEKTHBU3IM
BocTipusaTHs 1BeTa. U nmepBoHayanbHOe BOCTIpUSATHE LIBETOB— MX 3Ha-
KOBasl CYLIHOCTb. B ApeBHEM MHpe U CpeHEBEKOBbe — 3TO MHGOJO-
rMyecKasi CHMBOJIMKA 1[BETa; TPEXL[BETHbIE CUCTEMBI adPUKAHCKHUX TUIe~
MeH, Manalckux OyLIMeHOB, aBCTPAIMHCKMX abOpUIeHOB M aMepH-
KAaHCKUX MHAEHLEB; S3LIKOBBIA XapakTep “KHMNY” y WHKOB; MpPOKe3-
cKas cucTeMa “paMnyM”; peaurnosHo-guiocodckas cucrema Uuanu;
ucnamckue cucreMb! JpeBHero Erunra, HpeBHero Kuras, JpeBHETO
TubeTa. IIpuBeaeHHBIN MepeYeHb CUCTEM AETAJIbLHO PacCCMOTPEH B pa-
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60Te 10 crioco6am H306paxeHHs [3] . B JaHHBIX CHMBOIHM3ALMAX LiBe-
Ta CBA3BIBAIUCH C TpelCTaBIeHHSIMH O HMX. Hanpumep, cMMBOJIH3a-
UMA 1BETOB, corfacHo Jleonapno na Bunum, — 3T0 “ero usera”: Oe-
JIBIA UBET— CBET, XENThIi— 30JI0TO, 3€JIeHbIi— BOJAa, CHHUH— BO3-
IYX, KpacHbIii— OroHs, 4epHbii— ThMa. B 17 Beke HU.HpioTOH BBen
Hay4yHYI10 OCHOBY K1accH(HKalMH 1IBETOB— LBETOBOH CIEKTD M BIep-
Bbie OCBOOOAWI IBETOBYIO FaPMOHHUIO OT CHMBOJIMKO-3HAKOBOH IIDH-
BA3KH.

Hnsi coBpeMeHHbIX TEOPHI LIBETa XapakTepeH OTPHIB OT 3HAKOBOM
CYIIHOCTH, OAHAKO HMEIOTCA aHAJIOTHYHBIE PACCMOTPEHHBIM BBILLIE CHC-
TeMbl (PU3NOIOTHYECKOTO U SMOIMOHATILHOIO BO3/1eHCTBHA LBETOB. [IpH
3TOM TpaHHLa MeXAY NCHXOPHU3NONOTHUYECKMM MU NMCHXUYESCKUM BOC-
MpUATHEM TMPOXOAUT TaM, Ie HabmioaaTenb NPU HaMePEHHOM BHUMa-
HHMHU OGHapYyXMBAa€eT, YTO €r0 peaKlUus U3MEHAETCS MOI BIHSHUEM €ro
OTHOUIEHHS K BOCIMPHATHIO.

B npoexTupoBaHuN odopMiIeHUsS KapT HEoOXOOUMO OPHEHTHUPO-
BaTbCSl He Ha MCHUXOJOTHYECKOe BOCNPHATHE LIBETa 3HaKa, a Ha CTH-
MYJIbHBIE, (GOPMHPYIOLLHE BOCIIPUATHE, CBOMCTBa 1IBETOB. TakuM 06-
pa3’oM, CUMBOJIM3alMI0 3HAKOB ClelyeT paccMaTpHBaTh KaK abCTpak-
LIMIO, BBIPAXKAIOLIYI0 OTHOILEHWS XapaKTepHUCTHK KapTorpadpupyeMbIx
00beKTOB. BaxHO 3HaTh 0COGEHHOCTH BOCIIPUATHS LIBETA KAK CTUMYJb-
HOTO CPEACTBA, TaK KaK MparMaTH4YeCKUH acCreKT OTHOLIEHHUS CyObeK-
Ta K 3HaKaM— 3TO0 TeopHus BocnpustHa. CeMaHTHYECKHE YDOBHU
CHMBOJIM3ALIMN— 3TO OTHOILIIEHHE 3HaKa K O0BbEKTY MO BHAY KOHKpe-
TH3auuu. CHHTaKCUYECKHE YPOBHU— OTHOUICHUS 3HAKOB MEXOY CO-
6oit. [TparMaTHueckMit acrekT BKJIIOYAET Ha NEPBOM MECTe CHHTAKTH-
Ky Kak ¢opMy H300paxeHHsA, a Ha BTOPOM MeCTe CEMaHTHKy KakK pac-
mndposky ¢opMbl. B 3HaKe CHCTEMHOCTbIO, MOAENBHOCTHIO H 00pa3-
HOCTBIO obnafgaeT ¢opMa, a uBeT 3HaKa MHGpopMaTHBEH uyepe3 00bscC-
HEHHeE,

®DopMHpOBaHHE LIBETOBOTO 0bpas3a OCYILUECTBASIETCS 10 KOMMYHH-
KaTHBHOM, NO3HaBaTeJIbHOH W BHIPA3HTENbHOH (PyHKLHMSAM liBeTa 3Ha-
kKa. KoMMyHMKaTHBHAs ¥ No3HaBaTelbHasA QYHKIMH— BBIPAXEHHE OT-
HOLIEHH MexXay H300paxkaeMbIMU Ha KapTe XapakKTepUCTUKaMy 00b-
€KTOB, a BbIpasHTebHasgs— HarjasgaHas GyHKLUNAS.

O06pa3 ycTaHaBJIHBaeTCH C MOMOIIBIO TPEX GMHAPHBIX GYHKLIMH 3pe-
Hud. Tlo mepBoMt (YHKUMH YCTaHABJIHBAETCS COOTBETCTBHE (OPMBI H
LBEeTa 3HAKa, O BTOPOH— BOCIPHHMMAIOTCS KOHTPACTHBIE LBETa, MO
TpeTheil OHM CpaBHHUBAIOTCS. Mo3r BocHpMHHMaeT MHQOPMaLUHIO OT
CeTYaTKH B BHAe OMHapHoro xonaa: “na”— “Hetr”. OmHOCTaaAMHas Tpex-
KOMITOHEHTHasl TeOpHs liBeTa AeHCTBUTEIbHA TOJBbKO Ha CTAIHUH De-
LENTOPHOTo K0A604KOBOro HOTOXMMHUUECKOTO aHaIN3a CBETOBOTO CTH-~
MyJa. 3aTeM MPOACXOANT NEPEKOAUPOBAHHUE MO KPAaCHO-3€JIEHOMY, XEN-
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TO-CHHEMY W 4YepHo-OenoMy KaHajiaM. JlaibHeillliee CHHTE3WPOBaHHUE
3pUTEIBHOTO 00pa3sa— B LIEHTPE MO3ra.

OCHOBHBIE BBIBOABI MO CUMBOJIU3ALIMH 3HAKOB!

— CHMBOJIM3ALMIO CENYET paccMaTpuBaTh Kak abcTpakuuio, no-
Ka3bIBAIOIIYIO PA3IMYUE WIH CXOICTBO XapaKTEPUCTHK OOBEKTOB M YPOB-
HHM UX CUCTEMHOU OpraHM3aLUH;

— CHUMBOJIM3aLIMSl KAaYECTBEHHbIX XapaKTEepUCTHK He3aBHCHMa, TaK
KaK OJIMHAKOBbLIE LIBETA MOTYT OBITh MPHUCBOEHLI Pa3HBIM OOBEKTAM Ha
pasHbIx KapTax. [Ipu 3TOM NMPOU3BOJBbHOW CHUMBOJIM3allUEH LIBETOM Ka-
YECTBEHHLIX XapaKTePUCTHK MX reorpaMuecKve 3aKOHOMEPHOCTH He
nepenatb. [loaToMy He06X0AMMO MCMOJMB30BATh LBET HE KaK CUMBOJIb-
Hoe 0003HayeHHe, a B MJIAHE €ro BOCTIPUSITHA KaK CTUMYJBHOrO Cpell-
ctBa. K TOMy Xe, B OTHOIIEHHMH CHMBOJH3aLHH LIBETA MOXHO OTMeE-
THTD CAEAYIOLLEE: paHOH Bl AAMHHUCTPATHBHLBIX KapT €CTECTBEHHOTO LIBE-
Ta HE UMEIOT, T€OJIOTMYECKUX KapT— aHajloruyHo. OTyacTH accolua-
THBHbIE LIBETA MOTYT ObITh NMOJOOPaHBI LIl PAailOHOB MOYBEHHBIX KapT.
ITockonbKy CUMBOJH3aLMsA MPOU3BOJIbHA, TO TeM Oojiee HEOOXOAUMO
HCMOJIb30BaTh CTUMYJIbHbBIE CBOMCTBA 1LIBETA KaK CBOHCTBA, OMpEAeIsio-
e Bocnpusitie. CroGona B BLIGOpE CTUMYNbHBIX CBOMCTB 3HAKOB
CBSI3aHA C OTHOCHTEJIbHO CBOOOMHON X cMMBONU3auueil. CHMBoOMN3a~
LIMSI KaK MPOLIECC, HEMOCPEACTBEHHO He oToGpaxalolui reorpaduye-
CKHME 3aKOHOMEPHOCTH, TO3BOJISIET PasHOOOPa3HThb LIBETOBBLIE TAMMbI
u306pakeHHN Ha KapTax.

OnpeneneHHbIE OrpaHHYEHUsI HA CHMBOJIM3ALIMIO, @ COOTBETCTBEH-
HO M Ha CTHMMYJIbHbIe CBOMCTBa MPHMEHSEMBIX LIBETOB, HaKAaabIBaIOT
cnoco6bl H306paxeHus. B cnocobe aHaTHTHYECKOH KapTOrpaMMBbl CHM-
BOJIM3allHUsl OMpPENesieTcsl ONHUM LIBETOM, a HEPAaBHOMEPHOCTh HU3Me-
HEHHUS KOJHUYECTBEHHBIX JAHHBIX MOXET TpeOOBaTb HECKOJLKHX L[BE-
ToB. Ha M30MMHEMHBIX KapTax MU KapTorpaMmax CHUMBOJM3aLUA €IH-
HHM1] KapTorpa(pupoBaHHUs HECYILECTBEHHA, TaK KaK OHU XapaKTepHu3y-
I0TCSl €AMHBIM KayeCTBEHHbIM NMpH3HaKoM. Ha runcoMeTpuyeckux Kap-
Tax ¢ MOAPa3AeNCHUEM BBLICOT MO HU3MEHHOCTSM, PaBHHHAM M TOp-
HbIM MECTHOCTAIM TIPUMEHSIETCS CHUMBOJIM3allUsl 3TUX KauyeCTBEHHBIX
XapaKTCPUCTHK, TIOAYMHSAIOWASCA IIKAJIe KOMMYECTBEHHBIX AAHHBIX—
IIKajle MOpsaKa.

Ha kapTtax ¢ JIOKaIH30BaHHBIMH 3HAKaMH{ MOXHO 61>U10 OBl IpUMe-
HATb CTaHAApTHbhIE (POHOBHIE O003HAYEHHS, €C/IM Obl TAKHE YCTAaHOBH-
JIUCh ISl aIMUHUCTPATUBHBIX KapT, MOYBEHHBIX KapT, KAPT PACTHUTEb-
HOCTH...

3HayeHue rpaHull MIOIIAAHBIX 06beKTOB chaeaylowee. Ha mogutu-
KO-aAIMUHUCTPATUBHBIX KapTax 3HAKH I'PaHUIl] €AMHHUI] KapTrorpapupo-
BaHUS YYACTBYIOT B CHMBOJIM3allMH, NepeaaBasl MOpsSAOK aAMHHHUCTpA-
THBHOM CHCTEMBbI YTBEPXIECHHBIMHM CTAHIApPTHHIMH 3HakamH. Ha u3o-
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JIMHEHHBIX KapTax M KapTax paiiOHMPOBAaHHs 3HAKaM €AWHHUII KapTo-
rpapUpoOBaHUs XapakTep CMMBOJIA He Npuaaetrcd. CUMBOIU3ALUS CO-
AEpXaHUA KapT NMPUPOJHOrO0 PaHOHHUPOBAHHS MOXET OCYLIECTBIAATHCA
B 06lIeH cHCTeMe OTCUYETa LIBETOB B LIBETOBOM TE€Jie WIH Kpyre, TIOAYH-
HSASCh CTAaHAAPTU3ALMM, a TAKXKE B JIOKAIbHBIX CHCTEMAX OTCYETa, CO3-
JaBasi pa3Hble KOJOPUTHI U300paXeHUS WIH M306paXKEeHNsT Pa3HBIX KO-
JIOPUTOB.

CHMBOAU3alMs JIOKATH30BAHHBIX 3HAKOB MOXET OBITh H B 06UIEI,
M B JIOKAIBHBIX CHCTEMAaX OTCYETA.

[1pu MpoeKTHPOBaHHH LIBETOBbIX IIKaT CHMBOJM3ALIMH KAYE€CTBEH-
HBbIX MU KOJIMYECTBEHHBIX NaHHBIX CJEAYET PyYKOBOACTBOBAThCA MOJOXE-
HUAMH O CBOMCTBaX M (YHKUMAX LIBETOB, H3MOXEHHBIX B paboTax
10.I1.CenuBaHosa [4].

PaccMoTpeHHble 0COGEHHOCTH CHMBOJHM3ALMM 3HAKOB OMpene/isa-
0T METOLOJOTHYECKHE M METOAWYECKHE ITOAXOAbl MPOEKTHPOBAHHUA
odbopMmIIeHHS KapT.
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YK

MOCKOBCKHIT roCY1apCTBEHHBIt YHHBEPCHTET
reoie3uH U KapTorpaguu
Acnupant E.H./lanuua

TEXHOJIOTHYECKAA CXEMA CO3JAHUA
KAPTOTPAOUYECKHX MVYJILbTUMEIHA-ITIPOAYKTOB

B pabotax [1; 2] 6bU10 pacCMOTpPEHO anmnapaTHOE W MPOrpaMMHOE
obecrnieyeHUE, NO3BOJAIOLLEE CO3JaBaTb MYJbTHMEIUHHBIE MpeACTaB-
nenus. Kaprorpadpuueckue MylsTHMeAHA-MPOAYKTHI HA KOMMAKT-IHUC-
Kax IS [0Jb30BaTeNed NepPCOHANLHBIX KOMMbIOTEPOB CTAJIH OCOGEH-
HO aKTyaJIbHbI C MAacCCOBBIM paclpoCTpaHEHHEM TEXHUYECKHUX CPEICTB,
MO3BOJISIIOLMX IMOJIL30BaTLCSl JaHHOW WHbopMauUuel IS Hay4yHBIX,
CMpaBOYHBIX, YYeOHLIX U APYrux ueneil. B Hacrosllee BpeMs Ha DbIH-
K€ MyJbTHUMEIHA-TIPOAYKTOB MMEETCA MHOXECTBO MYJbTHMEIMHHbIX
NporpaMM, B KOTODBIX HMCHMOJb3YyeTcs KapTrorpaduyeckas HMHpopMa-
LM KaK B OCHOBHOM, Tak M BO BcrmoMoraTeasHoM Buae. Ho, k coxa-
JIEHMIO, JaHHasA UH(OPMaLKs HE HOCHT AO/DKHBIH Ka4eCTBEHHBIH Ypo-
BEHb C TOYKM 3peHUs KapTorpapum. K ToMy Xe Bce MyJbTUMeAHHHbIE
aTjachl, Kak MpaBWJio, BHINYLIEHHbIE 32 pyOexXoM, HEyLOOHbI s poc-
CUMCKHUX MOJIb30BaTENIEH, HE 3HAIOLUMX AaHIJIMACKHUH SI3BIK, TOTOMY 4YTO
Ha3BaHHMA KapTorpauueckux oOBEKTOB M AOMOJHHUTENbHAA CIPaBOY-
Hasi MHGOpMauMs Ha aHMJIMHCKOM A3bIKEe TPEOYIOT CIEUHaIbHOIO Ie-
peBona. PaspaGoTka kapTorpaduyeckux MyJbTHMEAHA-POAYKTOB B Ha-
1Iei CTpaHe TOJMILKO HAUMHAET CBOE Pa3sBUTHE. YXe BbIMYLUEH MYJIbTH-
MeAUHHBIA atiac MOCKBBI sl nonb3oBaTeeil KOMNbOTEPOB Apple
Macintosh ¢pupmoit “ComLine”, paspaboran atinac EBpomnbl ¢ mpume-
HEHMEM KOCMHYECKMX CHMMKOB ctonunl EBponsl Ha 6aze [TKO “Kap-
Torpaus”. A

Ha puc. 1 npuBeneHa 0606LIeHHas TeXHOIOrHYECKas cxeMa co3ia-
HHMS MyJ1bTUMeIHa-NpoAYKTOB. PaccCMOTpUM HeMHOro noapobHee 3Ta-
Nbl CO3JAHUSA MYJbTHUMEIHA-NPOAYKTA.

Pa3paboTka cueHapus

PazpaboTka cueHapHs ABAAETCS BaXHbIM NMOATOTOBHUTEJbHBIM 3Ta-
MOM CO3[aHHUS MYJbTHMEAHA-NPOoaYKTOB. OT 3TOro 6yaeT 3aBUCEThL HE
TOJILKO BHEUIHHMA BHI Oyayuiero npoaykra, HoO M NpoCTOTa, yA06CTBO
HaxoX1eHUS B OrpOMHOM OaHKe JAHHBIX HYXHOMH IUIS MOJb30BaTeNCH
MHopmauuu. Pa3zpaboTka cueHapus BKIIOYAET:

1. Onpenenenne HasHayeHHMa cosgaBaeMoro MIT (yueGHas npo-
rpaMMa, amiac obulereorpa@uyeckuif, amiac TeMaTHYECKHH H T.IL.).
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Paspa6orka cueHapus 1

| Noaroroska marepnana

T
] ] | ] 1 ]
Buneo]| 3syk ||Pucynku I'padukal| doro || Kapr|| Texer
L1 ] ] ] )
N
Co3nanne 6aHKa AaHHBIX

v

ABTOpHHI‘ = COC/MHEHHE BCeX :meue:rro:I

v
INporpamMupoBanue

v

TIlposepka n oTnagka

v

Hsrorosnenne Macrep-ancka

¥

TupaxupoBanue

Puc. 1. O606weHHas TEXHONOTHYECKas cXxeMa CO3AaHUs
KapTorpauyecKux MynbTHMEAHA-NIPOOYKTOB

2. OnpeneneHue THNOB AOMONHUTENbHON HHOpMauUH (BUIEO-,
¢oto-, ayanonHpopMalMH, CONPOBOAWUTENBHOIO TEKCTa, PUCYHKOB,
rpadMKOB, Quarpamm). ‘

3. Tloa6op MCTOYHHUKOB NOMOJHHUTEIbHONH HWHGMOPMAUUH (KHHUTH,
puaeoMarepuan, ¢orto-CD, suaeo-CD, ayano-CD).

4. Pa3paboTKa CLiEHapHA W CXeMbl OpraHu3aluH 6a3bl JaHHBIX.

IToaroToBka MaTepHaIoB

IIpu cosnanuu Kaprorpadpuuyeckoro MII rnaBHoe BHHMaHHe Cle-
IyeT yOeJMUTh BUIY HOCHTeJlei KapTorpadnueckod WHGpOpMailMU, KO-
Topasi 6ynet BBoauThesl B MIL. KauecTBo McxonHo# HHGOpPMalUU BO
MHoroM 6yaet onpeneasth KoHeYHbI BuA MII. MneanbHbIM peilieHH-
eM s co3naHus MII Gyaer Mcnosib3oBaHHWe JEKTPOHHbBIX KapT. [Ipu
OTCYTCTBMM 3JIEKTPOHHBIX KAapT HCXOLHOH MH(pOpMalued MOryT Ciy-
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Puc. 2. luneitka Cast B nporpamme Macromedia Director

XUTb TOTOBBIE KapThl Ha OYMaXHOH OCHOBE, COCTABMTENbCKHE OPHMIH-
Hasnbl KapT. [ToaroroBka MaTepuanoB BKIIIOYAET CHEAYIOLLME STAIBbL:

" 1. [Toaroroska McxoaHoM Kaprorpadpuyeckoit vHGoOpMaLuy: sneK-
TPOHHBIE KapThl; TOTOBBIE KapThl Ha GYMaXXHOM HOCHTENE, COCTAaBM-
TeJAbCKHE OPMTMHANbI KapT.

2. C60p BHUIECOAAHHBIX, BBIOOD CIOXETOB,

3. IloaroroBka TeXcTOBOro MarepHaia (MHGopMaLMOHHLIN, CONpo-
BOJIMTEILHBIN). .

4. TtoaroToBKa pUCYHKOB, IrpadMKOB, JHATrpaMM.

5. TloaroroBka ¢oToMaTepHaios.

6. [Toaroroska 3ByKOBBIX JaHHBIX (FOJOCOBOE COTPOBOXIEHHE, MY-
3pIKa).

Co3znanue 0auka DaHHBIX

Co3naHue 6aHKa NaHHBIX ABASETCA CaMON TpynoeMKo# paboToii
npyu usrotopaeHun MII. JlaHHBI 3Tan BKIIOYAEeT HE TONLKO paboTy ¢
nporpammMoit MD, Ho 1 paGoTy cO MHOXECTBOM APYTHX MaKeTOB, IO-
3BOJIAIONINX 06pabaThiBaTh MOTOKH Pa3HOPOAHBIX AJAHHBIX (BUIEO, 3BY-
KM, KapTHHKH), BBOAMMLIX B KOMIbIoTep. CpeaM MaKeTOB MOXHO OT-
MeTuTh Adobe Photoshop, Adobe Illustrator, Presenter Pro, Adobe
Premiere, VideoFusion, Avid VideoShop, MacroMind SoundEdit [3].
HUndopmauns, obpaboTaHHas ¢ MOMOLUBIO STUX NAKETOB, BBOAMTCH B
nporpamMmy MD. .

Bca uHdopmauusa, seeneHHaa B nporpaMmy MD, Gyner sBaaTecs
6aHKOM AaHHBIX K pasmecTHTca B NnHelike Cast (puc. 2). Hudopma-
LHMIO MOXHO OyleT paccOpTMpOBATb MO THIY AaHHBIX.

BaxHoi#t mpo6neMoii Ha 3Tarne co3naHUs 6aHka JaHHBIX SBAAETCS
BLIOOD ONTHMAaNBHBIX MapaMeTpoB BBoJA MHGOPMALHKM B KOMITBIOTED.
Ilpu ckaHupoBaHWHM KapTorpadpHnyeckoit ”HpopMaLuKu HEOOGXOAUMO MO~

117



JIYIMTb KauyeCTBEHHOe H306paXeHHe KapThl NMPH HaMMEHbIUEM 3JaHM-
MaeMoM o6beMe JNMCKOBOro MpOCTPaHCTBA.

Co3znaHue 6aHKa MaHHBIX BKAOYAET B ceOs claenylollMe 3Tarnbl:

1. CocTaBHTENbCKHE OPMTHHANBI KapT BBOISTCS B KOMIBIOTED My-
TEM CKaHMPOBaHMs, MPaBATCS M peTyWIupylotTcs B nakere Adobe
Photoshop u umnoptupyiotca B nmaketr MD. Ilaker MD He uutaer
¢opMaT 3NEKTPOHHBIX KapT, MO3TOMY IUISl MCIIOJNb3OBAHMS DJEKTPOH-
HBIX KapT HEOOXOAMMO HAalMucaTh NMPOrpaMMy-KOMITMIATOP.

2. Bron aHasoroBoii BUAEOMHGOPMALUH TIPOU3BOIAT C MOMOLIBIO
Buaeoanantepa. [IudpoBylo BHAEOHHGOPMALIMIO, NOJYYEHHYIO C BHU-
neo-CD, un¢ppoBoil BUAeOKaMepbl, WIX OLUHM(PPOBAHHYIO aHAJIOTOBYIO
BuAeouHGpopMallMio 06pabaThiBalOT ¢ MOMOLILIO makeToB Adobe
- Premiere, VideoFusion, Avid VideoShop [3] u umnoptHupyioT B npo-
rpaMmmy MD.

3. TexcToBoii MaTepuas MOATrOTaBJAMUBAETCA INPSIMO B MpOrpaMMe
MD.

4. PucyHKH, rpadMKH, AHarpaMMbl MOTYT MOATOTaBJIMBATLCS B IIPO-
rpamme MD wunu B ABYyX Apyrux mnporpamMMmax, Takux Kak Adobe
Illustrator, a 3arem uMmmopTtHpoBathca B MD. Ilpu Heob6xomMmocTH
HYXHbIC PHCYHKH BBOJSITCH B KOMIIbIOTED MyTeM CKaHWPOBaHMs M 00-
pabatbiBaloTcs B nakete Adobe Photoshop [3].

5. ®oToMaTepuanbl BBOAATCA NMyTeM CKaHMPOBAHMS C MOCHEIyIO-
uieil o6pabotkoit B makere Adobe Photoshop WY MMIOPTHPYIOTCS C
photoCD.

6. T'onocoBoe COMPOBOXIEHHE 3aITMCHIBAETCS B KOMMBIOTEP C IMO-
Moliblo MHKpodoHa. 3BykoBble (aiiabl UMIIOPTHPYIOTCA C KOM-
nakT-auckos CD-ROM wnu ayouo-CD.

ABTOpHHl‘- COCIHHECHHE BCEX JJIEMEHHTOB

IIpouecc aBTOpHHra ABAAETCA 3TanioM 06paboTKU BCel cOo6paHHOM
B nMuHeike Cast HHGOPMALIMK A1 TOJAYYEHHS] TOTOBBLIX BMAECOPONH-
KoB. Co3naHHe BMIEOPOJMKOB, CJOXHBLIH MHOTOCTYNEHYaTblH 3Tam,
MIPOXORMT B CleAylollei MOociel0BaTeIbHOCTH:

1. CocraBneHHe Kaapos.

CocraBneHue KaapoB MPOU3BOASAT B OKHe Score (puc. 3), Hakna-
JObIBasi JIEMEHTHbI M3 nuHeiiku Cast U pasMellasi UX Ha paboyeM mose
akpaHa Stage. [Ipu HaJoXeHMM 3NEMEHTOB ADYr Ha Apyra 3afaercs
CTENEeHb NMPO3PAYHOCTH KaXAO0ro M3 3JEMEHTOB C IIOMOLIbIO KOMAHALI
Inks.

2. OnpeneneHue MocaeaoBaTENbHOCTH KaApoB.

TMocnenosatenbHOCTL KafpoB ONPENENsIOT B OKHE Score BPYYHYIO,
3a UCKJIIOYEHHEM TOTOBLIX BHAECOPOJHMKOB. ['OTOBbIE BHUAEOPONHMKH
QuickTime, MMMOpTHpYeMbie B MpOrpaMMy, aBTOMAaTHYECKH pa3Me-

118



MapMov Score

i) Intemal ) Ink‘m
% V0 ViV3 V4 V5
[w] & K
D
D Al 13 4
D}« PR Utines]
!D of 2 ot ‘
D =) 11 1
Ink '“Jl £ 2 MRl
o — R
u] 2 [
s SLLAa T ]
[u) L] b Hhix
[u] 5 o Chpb
D 6 bl
8] 7 11 -
< IC A

Puc. 3. Oxno Score B nporpamme Macromedia Director

LWAIOTCS B OKHE Score, YCTAHABIMBAA M MEPEXOdbl MEXAY KaapaMu, u
BPEMEHHbIE HHTEPBaJibl, U 3BYKOBOE COMPOBOXIEHHUE.

3. YcTaHOBKa NEPEXOJOB MEXIY KaapaMH.

JUns yCTaHOBKM TMEpPEeXo/loB MEXAY KaJipaMy B OKHEe Score MMeeTcsi
cnelUalbHBLIA KaHan. [Tporpammoii nmpeaycMoTpeHo cBbilue 50 BHIOB
Pa3IMYHBIX MEPEXOI0B.

4. HanoxeHue 3ByKa Ha pOJIHMK.

[TporpamMMoii NMpelycMOTPEHO [Ba 3BYKOBBIX KaHajia B OKHe Score,
YTO MO3BOJISIET HAKJIAAbIBaTh Ha MY3BIKY FOJIOCOBOE COMNPOBOXIECHME.
3ByKoBbi€ (haiifibl YCTaHaBAUBAIOTCA KaK OObIYHbBIE (aiiibl MepeTacKu-
BaHUeM M3 JiuHeiiku Cast.

5. YcraHoBka Temna.

¥YCTaHOBKY CKOPOCTH CMEHBI KajJpoB ITPOM3BOASIT B TEMIIOBOM Ka-
Hajie okHa Score. [To yMonyaHHW mporpaMma yCTaHaBAMBAET CKOPOCTb
rmokasa 30 kaapoB B ceKyHay. Temn GyJaeT MEHATLCS KaXAbii pas, KO-
rja B TEMIIOBOM KaHaJie OYNEeT COOTBETCTBYIOLICE M3MEHEHHE.

IIporpamMupoBanHe
[IporpaMmMupoBaH1e MPOU3BOAAT C MOMOILBIO OMUCATENILHOIO A3BIKa
nporpaMmuposaHus Lingo, npeaycMOTpeHHOro cieUHaIbHO A4 OpO-
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Puc. 4. OxHo B nporpamMme Macromedia Director

rpaMmbl Macromedia Director. IlporpaMMHpoBaHHe nenal0T ¢ NOMO-
LIbIO CKPHUIITOB B CIeLlMadbHOM oKHe Score Script (puc. 4) [2].

ITpoBepka MOJYYeHHOro MyJILTHMEIMA-NPOLYKTA

Tlony4yeHHBIi MaTepHal MPOBEPAIOT U B ciyyae HEOGXOAMMOCTH
OTMPABNAIOT HAa MCIipaBieHUHe U nopaboTky. [Ipu nmposepke M oTaanke
KMII Heo6xonuMo 006s13aTeIbHO MPOMIPaTh FOTOBBIM MPOEKT Ha KOM-
MbIOTEPaX MEHbLIEH MOIIHOCTH, YTOOB! YOEANTLCA, YTO KOMIBIOTED HE
MPOIYCKAET KAJAPOB IIPH NMPOMTPHIBAHUM BUIEO M 3BYK HE 3axieObiBa-
eTcsl, MmocreBas 3a BUACOKAAPAMMU.

H3roToBlieHHe MacTep-IHCKa

s 3aMMCH TOTOBOTO OTIaXEHHOTO MYJIbTUMEANA-NPOAYKTA Ha
KOMIAaKT-AXCK Hcnmoab3yoT CD-Recorder. CD-Recorder nasepHbIM 1y-
YoM HaHOCUT unpoByo MHGOPMALIMIO HA KOMMAKT-IUCK CO CHELU-
albHBIM TepesanuchbiBaeMbIM mokpeiTHeM CD-R (Compact Disc
Recordable). BToT AHCK GyneT ABASATHCS MACTEP-AMCKOM JUIA THPAXH-
DOBaHMSI MYJbLTHMEOHA-IIPOAYKTa.

THpaXupoBaHHe MYJIbTHMeIMA-MPORYKTA

TupaxupoBaHe MyIbTHMeIHA-TIPOAYKTA IPOU3BOASAT B CIIELIMANb-
HBIX MPOMBIILJIEHHBIX YCIOBHAX.,
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B 3axinloyeHHe ciaeayer OTMETHMTb, YTO, BCTymas B Kaprorpaduio
XXI Beka, HEOOXOOUMO OPHEHTHPOBATHCA Ha OypHOE Pa3BUTHE KOM-
NBIOTEPHBIX TEXHOJOTHI BO Bcex cdepax yenoBeuyeCKOH HeAaTeNbHO-
CTH, B TOM 4HCJie M KapTorpadgun. M ocraeTcs HagesaTbes, YTO Kapro-
rpagpHyeckre MYJbTUMEIHA-NIPOAYKTH 3aiiMYT CBOE HOJXKHOE MECTO B
kaprorpagpun XXI Bexa.

JIATEPATYPA

I. HBanenko A.E., Jlanuna E.H. AnnapatHsle cpeacTBa [If CO3JdHHUA
MYJIBTHMeINa-npoayKToB. KoMMOHEHTEI M ycTpoiicTBa MynbTHMeana. — H3s. By3os. [eo-
ne3us U aspodotocheMKa, 1997, Ne 6, c. 138-144,

2.1anuna E.H. IlporpammHoe obecnieyeHHe IS CO3TaHUSA MYJIBTHMEIHA-TIPO-
nykroB. — H3B. By3oB. I'eone3us u apodoTtocheMka, 1997, Ne 6, c. 144-148.

3.baraytauHoB P., Kupees E. Pa3spa6orka multimedia mporpaMMHBsIX Mpo-
nykToB Ha nnatdopMe MakuHrtouwi. — KomnstotepIlpecc, 1994, Ne 11.

Hocmynuaa 27 mas 1997 a.
Pexomeno Kadedpoi mex 30k Kapm u p puu MUHTAuK.
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U3BECTUA BBICUIUX YYEBHBIX 3ABEJEHUN
TEOJE3UA U ASPODPOTOCBEMKA

N1
1998
TEOJE3UYECKOE IIPUBOPOCTPOEHHE

YIK 535.8

MoOCKOBCKHI rocyJapcTBEHHBIH YHUBEPCUTET
Teone3un U Kaprorpadpuu
Acnupanr I0. B. Xueavwuxos

OBIINM OB30P CPEJACTB 1 METOJIOB CTABMJIM3AITNN
N30BPAXEHHSA B OIITHYECKHX ITPHBOPAX

B HacTtoslliee BpeMs M3BECTHO OOJBIIOE KOJHYECTBO CPEACTB M
MeToAOB CTabuIM3allMK HU3006paxeHus. PasiMuHbIe CXeMHBbIC pellie-
HUS W KOHKpETHBIE IPHOOPHI ONMMCaHbl B DoJjiee 4eM YETBHIPEXCTax
nybaukauusax. CUCTEMBI CTAOUIN3ALMU HCTONB3YIOTCA B TAKUX MPH-
6opax perucrpaunu usoopaxeHusa (manee [TPU), kax ¢poro- BHOeo-
KHHOAMNMapaType; B TeJeCKONmaX Ha3eMHOro M KOCMHYECKOro 6asu-
pOBaHHs; a’pOKOCMHMYECKOI amnmnapaType HaONIOJeHUs; rejnHoanna-
paTtype, a TaKXe B BHM3YyaJbHBIX NpHOOpax— OWHOKIAX, 3PHUTEJb-
HbIX Tpybax, mpuiesiax, MapKileHaepCKuX Npubopax U YCTaHOBKaXx
IS TIONYYEHMSA TOJIOTPAMM.

CHcTteMbl cTabMJIM3aUMM CTaJH MNOSBASATHCA INPAaKTHYECKH OJ-
HOBpPEMEHHO C pa3BUTHEM KHHeMarorpada u aspodorocbeMku. B
YaCTHOCTH, BrepBble ctabunuszauusas APA Oblla MpUMeHeHa pyc-
ckuM yueHnsiM P.FO.Tune B Hauane XX B., KOTOPBIA HCMOJIB30BAJ
€ro Kak MasATHMK. B 1924 r. MasaTHUKOBbIi LUTaTMB pa3paboTana
dpanuysckas dupma “Hdepobu” [2].

C cepenunbnl XX B. CHUCTEMBI CTaOMIM3AUUM CTaAU pPacHpocTpa-
HATbCA Ha Apyrue 06JacTH TEXHMKH, B YaCTHOCTH BoeHHOi. Cranu
HCIIOJIb30BaThCSl THPOCKONMUYECKHE CHCTEMBI cTabWIM3allMM B OH-
HOKJIAX, TNMpHLEJNaX, CHCTeMaX HaBeleHHUA OaNlMCTUYeCKHX pakerT.
C pa3BuTHEM 3JIEKTPOHHKH M KOMIIBIOTEDHOH TEXHHKH MX CTaJH
HCTOJIL30BATh BO MHOIMX aBTOMaTH3MPOBaHHBIX CHCTEMaxX KOHTpPO-
N N306paxeHus1, Ie UCKIIOYaeTCs HeNMOoCPeACTBEHHOE y4yacTHe ye-
JoBeKa (KOHTpPOJib aBTOMATH3MPOBAHHBIX NMPON3BOACTBEHHLIX MPO-
LIECCOB, aBTOMAaTHUYECKOE pacno3HaBaHHe H300paxenusa W ap.). Ho,
TEM He MeHee, KHHO- GOTOo- M BHACOCHEMOYHAA alIapaTypa ocTa-
IOTCS M MO cei JeHb 0ONacTAMM TEXHUKH ¢ HauOOJblUeH HacChl-
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LIEHHOCTBHIO CHUCTEMaMU CTabUIM3aUMU U300paxXeHU.

Kak npaBuno, B CyWECTBYIOWHX MpHOOpax, Tpebywowux cTabu-
JIM3AUMH H300paXeHMs], HUCIONb3YIOTCS OJHOBPEMEHHO HECKOIBLKO
pPa3IMYHBIX CPeACTB cTabunu3auuu. TeM He MeHee, YCJIOBHO Bbiae-
JISI0T TPU TPYNIBI CUCTEM CTaOMIM3aLUM H300paxkeHHs, HCIOJb-
3yembix B ITPU: cTabunusauus nonoxeHus, cTabuinsaums M3obpa-
xeHus M aemnduposanue kopnyca ITPH [1]. PaccmoTpum nona-
pobHee KaxXIyi M3 3TUX TpYIII.

1. Craonmmusanuna ITPHU oTHoCHTENbHO 32JaHHOTO HANPABICHHA

HaHHasi rpynma BKAIOYaeT B cebGs ycTpo#cTBa, oGecneyMBaro-
e crabuwipHoe nonoxehne ITPY OTHOCHTENbHO BbIOpAHHBIX OpH-
€HTHPOB WJM MpocTpaHcTBa. JlaHHasA rpymnna npuOOpOB HaxOoUT
CBOE IIPUMEHEHHE B OCHOBHOM B KHHeMaTtorpapuu ansi cTabuin-
3al[MH KHHOCBEMOYHBIX aNIapaToB OTHOCHTENbHO IJIOCKOCTH ro-
PH30HTa HJIH OTHOCHTEJIbHO HEKOTOpPOro 3aJlaHHOTO HalpaBJleHHs,
60 OTHOCUTEIBHO OCHOBAHWSA (Ky30Ba aBTOMOOMJISI, KOpmyca Bep-
ToJieTa). Takue YyCTPOMCTBA MCIOJb3YIOT THPOCKOIIHYECKHE CHCTE-
Mbl, 00eCMEYHBAIOLIHE HEU3ZMEHHOCTL CBOETO MOJIOKEHUA B HHep-
LIHATLHOM MPOCTPaHCTBE.

B xayecTBe NMPUMEPOB OTEUECTBEHHBIX YCTPOHCTB JaHHOIO TH-
a MOXHO IPHBECTH, HanmpHMep Taxeablit crabunusartop LICAD
[1], paspabGoTtanHblit B 60-x rogax. JlaHHOe yCTPOMCTBO IpEACTaB-
JnseT coboit rupoctabuiv3aTop, BHIPAOATHIBAOUIMA CUTHaJBl IIpe-
LECCHH THPOCKONa, H MOMEHTHO-Pa3rpy30oMHOe YCTPOMCTBO, KOTO-
poe 00ecleYyHBAET KOMIIEHCAllHI0 BHELIHEr0O MOMEHTA, BBI3BAHHO-
ro YrJOBHIMH KojJeGaHWAMHM ocHOBaHUSl. He3aBMCHMO OT YyrioBoro
MOJIOXKEHHS OCHOBAaHHUA JaHHAasg CHCTeMa 006€cre4MBaET CTaOHIIb-
HOCTp paboyeil IJIIOCKOCTH ammnapara B IJIOCKOCTH TOPU3OHTa.

OpyruM npumepom sBasieTcss 0oJjiee CNOXHash CHCTeEMa, KOTopas
00ecreYnBacT AaBTOMATHYECKOE CJIEXKEHHE KMHOCHEMOYHOro ammna-
paTta 3a OOLEKTOM CBhEMKH HE3aBUCHUMO OT MX B3aMMHOIO IepemMe-
meHus.[3]. JlaHHOe yCTpOMCTBO MO3BOJIIET YCTPAHHTh HEAOCTATKH
clieXeHUA 3a 00BEKTOM CBHEMKH, BHIITOJHSEMBIM BPYYHYIO onepa-
TopoM. CHCTeMa BKITI04aeT B cebGf AATYHMK YIJIa, KOTOpPBIH Bpipaba-
THIBAET CHUTHAJBI YIJIOBOTO PacCOrIacOBAHUSI ¢ OOBEKTOM CBHEMKH.
OHM MOCTYNnaloT Ha ABMUratejid, obecrevyuMBalOLUIME PAa3BOPOT ammna-
paTa OTHOCUTENbHO TOPH3OHTAJIbHBIX H BEPTHKalbHbIX ocei. HaH-
Hasl CMCTeMa SBJAETCS 3aBUCUMOI OT KOHKPETHOIO OOBEKTa ChEM-
KH, TaK KaKk Ha HeM pacrnojaraercd usnaydatenb. CHcTeMa Takxe
TpebyeT omnpelneNeHHON MOATOTOBKU OllepaTopa, TaK Kak Heobxo-
AMMa TNpeaBapHTENbHAas IOCTUPOBKA W3Jy4daTes.

Cpeau ycTpoiCTB, 06eCIEeYHBAIOUINX CTAOUIU3ALIMIO MOJOXEHHUS
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KHHOCBEMOYHOTO arnmapaTta OTHOCHTENbHO €ro OCHOBAaHHs, MOXHO
BBIAE/NUTD TaKHE, KAK FTMPOCTabMIM3aTOpP KMHOCTYAMH UM. A.Il.JJoB-
XKeHKo, paspabotanHblii B 1960 r [4], rupocTtabunusupylowias yc-
taHoBka MKBK[5], rupoctabunusupyuiee yctpoiictso tuna 2I'CII
[6], rupocTabunnsarop LUCAP masa pydyHOro KMHOCHEMOYHOIO arm-
napaTta. Cpeay 3apybeXHbIX YCTPONCTB MOXHO BbIAEJMTh CTAOMIH-
satrop K-70 (I'IP) [7], rupocTabMIH3UPYIOILYIO YCTAHOBKY CEpHH
“Wesscam” (Kanana) [8]. JIaHHBle yCTpoiicTBa NpeACTaBJAIOT CO-
00#1 cucTeMbl, paboTalollHe COBMECTHO CO CTAallHOHAPHBIMM KHHO-
ChEMOYHBIMHU anmnapataMM, JHOO KOMMAKTHBIE CHCTEMBI (BECOM 10
3 xr.), obecneuyuBaloiive CTabMAM3aLMIO ammnapara MPH CbEMKE C
PYK.

OCHOBHBIMH TPpeGOBaHUSMU K ONMMCAHHBIM BhbIlllE CUCTEMaM SB-
JsieTcst obecrneyeHNe BBICOKOW TOUHOCTH CTaGUIM3allMM KHHOCHE-
MOYHO# anmnapaTypsl, WHUPOKUNA AMATNA30H PErYIUPYEMBIX CKOpPO-
CTEH# NMaHOPaMHPOBAHHS B COYETAHHH C JIETKOCTBIO H I'MOKOCTBIO B
ynpaBJieHUH NAHHBIMM CUCTEMaMH.

B HacTosiliee BpeMsa B mpoliecce KMHOCBEMKH Tpebyercsa obec-
NEeYeHUEe TOYHOCTH CTAOMIU3ALUU MeHee 5" NpU yIIOBHIX CKOPO-
CTAX MaHOPaMHMPOBAHHMA 10 NECATKOB YIJIOBbIX FPaaycoB B CEKYHOY
NMpU KUCNOAb30BaHUM 00BeKTHBOB ¢ f=1000 MM n Gonee. Kak no-
KazaHo B paborte [4], obecneuydTs NaHHble TPeOOBAHUS MO3BOJAIOT
CHJIOBbIE U MHAHUKATOPHbIE rHpocTabuin3aTophl. JlaHHbIE CHCTEMBI
MCIOJIb30BAJIUCh, B YACTHOCTH, B cTabuiusaropax Wesscam. Takxke
OHHU MPHUMEHSIUCh B 00pa3liax CTaOMIM3aTOPOB M KHHoOAMmapa-
toB |KCP-2M, paspaboranHeix HUK®HU u MBTY um. baymaHa B
1979 r. B Hux obecrneunBanacb TOYHOCTb CTabOMAM3aUuKu 4" Tpu
CKOPOCTH BEPTHUKAJIBLHOIO W TOPH3O0HTAJIbHOTO INaHOPAMHMPOBaHHS
Jo 10-15 yrnoseix rpanycoB, o6ecrneYuBanoch BLICOKOE KayeCTBO
U300paXeHUs NPH HCMOJb30BAHHMH 00BeKTHBOB ¢ =500 MM.

2. Jlemnduposanne kopnyca ITPHU

JdaHHBIH TPUHLMIM TakXe Hallea CBOe NMPHMEHEHHWE B OCHOB-
HOM B KHHeMaTorpaduu.

Hdemnduposanne koneGaHHH He 00OeCleYHMBAET COXPAHEHHs 3a-
JAaHHOTO IIOJIOXEHHs NpHOGopa B NMpPOCTPAaHCTBE, OQHAKO B ONTH-
MaJIbHOM CJly4yae INO3BOJISIET MOJYYUTh yA00HOE yIpaBJieHHe ero mo-
JJoXeHHeM. B OocHoBe mocTpoeHHUs! AeMI(PUPYIOLUIUX CUCTEM JIEXKHT
COBMelLUEHHE [IBYX TEXHUUECKHUX pellieHWi: 1) memMndHpoBaHHE JH-
HEHHBIX KOJMeOaHUH C MOMOILBIO YNIpYroro noaseca; 2) aeMmdupo-
BaHHeE YIJOBBIX KOoJeOaHUI 3a cueT obecneyeHUss HEOGXOMMMBIX CTe-
neHed cBOGOABI U COBMELIEHHS LIEHTPA TAXECTH BpallAlollleiCcs CHC-
TEMBI C COOTBETCTBYIOWIEH OChlO BpalueHMsA. Jemndupyloiue ycr-
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poiicTBA MOTYT OBITh CTallHOHAPDHbIE M TIEPEHOCHHIE.

Cpeau cTalMOHapHBIX AeMNGUPYIOIIMX YCTPOHCTB MOXHO Bbi-
nenuth otedecTBeHHylo cucteMy MKBK [9], a Takxe 3apybexHbie
cuctemnl HeleVision (CIIIA) [10] n nemndwupyiouiee ycTpoicTBO
Teiinepa (CIIA) [11]. JaHHbIE CHCTEMBI COCTOAT U3 AMOPTH3HPO-
BaHHOI'Q Kpecjia ollepaTopa M y3/la aMOPTH3allMM KMHOANIAapaTa,
KOTOPBI MOXET BKJIIOYaTh B ¢eOsi rmpocTtabunusarop. JlaHHble cUc-
TeMbl 0GecreuynBaloT AeMNOUPOBAaHHE aMMapaToB, PACMONOXEHHBIX
Ha NOABHXHBIX OCHOBaHHAX, O6JAalOIIMX HHU3KOH COBCTBEHHOI
yactotoi (1o 10 repu)— BepTONETOB, HABOAHLIX CYAOB.

TlepeHocHbIE aeMnUPYIOUINE YCTPOMCTBA BKIIOYAWOT B cebs rn-
poneMndepbl, YKpelUieHHLIe HA KHHOCHEMOYHOM amnnapaTte M iuap-
HHUpPHO-phIYaxHble Aemndupylowmne yctpoiictea. K meppoii rpynne
MoXHO oTHecTH rupoaemndep T.Kenbona (CLIA) [12], cnyxauiuii
ons aeMndupoBaHusa KoiaeOaHHH BOKPYr BEPTHKAJIbHOH U FOPH30H-
TaJlbHOH oceit. [laHHas cxema OblIa OYeHb yJayHa M B JaJlbHEH-
UieM HEOQHOKPAaTHO ucmosb3oBanack [13] . Ko BTopo#t rpynne or-
HOCATCA OTeYECTBEHHbIE CHUCTeEMB “T'opu30oHT” M “Beptukann” [14],
a Takxe 3apybexHas “SteadyCam” [15]. JaHHble ycTpoiicTBa Kpe-
NATCS pasNM4YHBIM 06pa3oM Ha KOpMyce omepaTropa COBMECTHO C
KHHOKaMepoi M obecrneunBaior ee AeMnpHpoBaHHE NPH nepeMe-
LIEHUU omnepaTtopa.

3. Verpoiictea crabunuzauuu u3zobpaxkenus B [TPU

HdaHHblit Knacc ycTpoicTB Haubonee pa3HOobOpa3eH Kak ¢ TOY-
KM 3pEHHS UCIMOJb30BAaHUSA Pa3NUYHBIX CXeM CTaGUIM3alMH H30-
OpaxeHusi, TaK U ¢ TOukH 3peHusi [PHU, coBMecTHO ¢ KOTOpPBIMM
BO3MOXHO HCIIOJIb30BaTh 3TH CXEMBI. DTOT KJIacC SBJISIETCA B Ha-
cTOsilee BpeMsl Hauboliee MepCrneKTUBHBIM, U Pa3BUTHE CHCTEM CTa-
OMNIM3aLHH HAECT HMEHHO B 3TOM HaNpaBJCHHH.

ITepexon oT cTtabuiamsauuuM Bcero Npubopa K CTaGUIU3ALUU
TOJILKO OTHENbHBIX ONTHYECKUX 3TEMEHTOB, PACMONOXEHHBIX Ha My-
TH CB€Ta OT 00BEKTA K MPUEMHHKY, MO3BOJINJ CYILECTBEHHO YMeHb-
UIUTh rabapuThl, Maccy, 3HepronorpedieHHe CTAGUIUIUPYIOUIETO
YCTPOHCTBA, @ MEPEXOA K 3JMEKTPOHHOH CTaOMAM3ALUUM HCKITIOYHI
NOTPEIHOCTH, BO3HMUKAIOHIME B MEXaHHMYECKMX 3JiIeMeHTax crabu-
JM3NPYIOLIHX YCTPOHCTB.

Bbi6op TOH MJM MHON CXeMBI ONMTHYECKOro npubopa co ctabu-
NU3alned N300paXeHUs OMNMpEAENAeTCS BO MHOTOM NMPHHLMIIOM MO-
CTPOEHHUS CHCTEMBI YMpaBiCHHSA, KOTOpas C BBHICOKOH CKOpPOCTBIO
NOJIXHA pearupoBaTh Ha BHEIIHHWE BO3MYLIEHMS, BbI3BIBAIOLIUE CME-
HIeHUS H300paXxeHUs .

Bo3MOXHBI ABa HampaBleHHs B CO3JaHMM CHCTEM CTabOWIM3a-
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uuu usobpaxeuunsa. [lepsoe CBA3AHO C MCIOJAL3OBAHHEM MEXaHU-
YecKuX WIM Ja3ePHBIX BBICOKOUYYBCTBMTENbLHBIX TMponpubopoB, Ko-
TOpble (PUKCHUPYIOT NepeMelleHUs NOABMXHOrO OCHOBAHKS B INpO-
CTPAHCTBE M BbIIAIOT COOTBETCTBYIOLME CHUTHADBI HA CHAEASAILMNE CHUC-
TEMbI, VIIPABIAIOI[NE HUCIOMHUTENLHLIMM YCTPOWCTBAMU B ONTHYE-
CKOif cHucTeMe NMpHOOpa W KOMIIEHCHUPYIOIME NUHAMUYECKHE CIABM-
rM HM300paxeHuda. B stoM cnydae camo u3o0paxeHue HE KOHTpO-
nUpyeTcs U MHGpOpMALMsA O HEM B CHUCTEMY YIPAaBNEHUA He TMOCTY-
naeT. Bosiee nepcrneKTHBHLIM ABAAETCA HaINpaBNeHHE, CBA3aHHOE C
WCNONb30BaHHEM HMH(POPMAIMOHHBIX CHCTEM KOHTPONS CMelleHUS
N300paXeHUd B KOOPAMHATHLIX OCAX (POKaNBHOH MNIOCKOCTH H C
CO3aHHEM 3aMKHYTHIX aBTOMATHU3HPOBAHHLIX CHCTEM YIpaBieHHUSA
HEMOCPEACTBEHHO MO H300paXeHHIo. B maHHOM ciyyae MCHOJb3Y-
I0TCA KaK OJJHOKOOPAMHATHbIE, TaK M JABYX-, TPEXKOODAHUHATHbIE CHC-
TeMbl, (HOPMHPYIOLIHE 3aJaHHOE KA4YeCTBO H300paxeHHH.

OctaHoBuMcsa nojpo6Hee Ha (PyHKLUMOHAJbHBIX cXeMax CTabu-
JIM3aLHH H306paxXeHHs.

3.1. CucreMbl CTaOHIH3aIHH H300PAKEHHA C ONTHYCCKUMH KIWHL-
AMR

Taxkue cucTeMbl BKIIOYAOT B ce0s KaK CTEKISHHbIE KJIMHOBBIE
cHcTeMBl (KIMH € NepeMEeHHbIM NpPeNoOMASAIOLIMM YIJIOM, KIHH Boc-
KOBHY2), TaK ¥ XMIKOCTHbIE KJIMHbDS.

CTeKIsIHHbIE KIIMHOBbiE CUCTEMBI NIPEACTABAAIOT COO0H OOHY WIH
HECKOJIbKO Map (rpynn) AWH3, OgHa B Kaxao#W nape (rpynmne) us
KOTOPBIX, KaK MpaBwio, ABASETCA TOABMXHONW. JONMONHUTENbHbBIE
napbl TMH3 BBOAAT AJMA YCTPAHEHMSA PEAYKUMU MEXAY YIVIOM TOBO-
poTta npubopa ¥ YrioM MOBOPOTA NMOABHUXHOM JIMH3BI, a TakXe s
axpoMarH3aluMd cUCTeMBl. B Takux cucteMax NojABMXKHas JIMH3a CO-
eIMHEHa C POTOPOM IHpOCKONa.

XKuakocTHble KIMHOBBIE KOMIEHCATOPHl MCNONb3OBANINCH CHa-
yaja B reoJe3uyecKMX NMpubopax B KadecTBe ONTHUUYECKOTrO OTBECA
[16]. B nmanmpHeiiieM OHM HAUIH CBOE MPUMEHEHWE B KHHEMATO-
rpadur U B AQA. B kauecTBe mpuMepa MOXHO NPUBECTH KOM-
nakTHole npucraBku Gupmbl Dynalens, paGoTaloline cOBMECTHO ¢
ADA [17], a TakXe ¢ TeleBU3MOHHBLIMH KaMepamMu. OHU oGecre-
YMBAIOT YrJbl KOMMNEHCAUWH A0 5 npu paboTe ¢ 0OBEKTUBAMH,
umelowumy f © go 1000 mm. )

Ocobble NMpeMMyILLEeCTBAa MMEIOT XHUIKOCTHBIE ONTHYECKHE KIH-
Hb C NPUHYOWUTENbHbBIM HM3MEHEHHMEM YIJIa MNpejioMieHUs. Takue
CHCTEMBI IO3BOJAIOT YMEHBIIHUThL FabapHTbl BCero KOMIIEHcaropa,
Maccy MNOABMXHOH JOeTajH, M, HECMOTPA Ha TEXHHYECKYIO CIIOX-
HOCTb peajiH3alilMM TaKHX CUCTEM, CIOXHOCTb YCTpPaHEHMS XpoMa-
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TM3Ma, UMEHHO OHM HAlJIU CBOE NPUMEHEHHE B mpubopax.
3.2. Cuctembl cTabuamM3anud H300pakeHUs ¢ MIOCKMMH 3epPKATaAMM

JaHuble ycTpoiicTBa NMOJYYHIN pAcHpPOCTpaHeHMe Giaromaps MX
06e3abeppallHOHHOCTH NpPHU JI0GOM XoMe Jiyyei, MO3ITOMY OHH MOTYT
WUCIOJb30OBATHCA KaK B MapajiejbHbIX, TaK U B CXOASLIUXCA TMyd-
Kax Jy4yeu.

B napajnnenpHBIX Nyykax HCHOJNbL3YIOTCA B OCHOBHOM OOHO--
IBYX3€pKaJibHble CUCTEMBbI. Yalle MCNoNb3yloTcsi ABYX3epKaldbHble
CHUCTEMBI [UISl COXPaHEHMS MapaIENbHOCTH XOA4a Jiyya. B Takux cuc-
TEMax 3€pKaJlo UMEET [IBE CTEMEeHU CBOOOABI U PACIIONOXEHO B Kap-
NaHHOM IIOABECE I'MPOCKONa. :

CylecTBYIOT pa3fiMyHble CMOCOObl PEeajU3alMU TaKHX "CHCTEM
[18; 19; 20].

YerpoiicTBa CTaOUIM3AUUKM C 3€pKaJaMM B CXOAALIMXCA My4yKax
Jyyeit obGecrneynBaeT He ONTHYECKYID CTaOMIM3aLMIO ONTHYECKOM
ocH mpubopa B NMPOCTPAHCTBE MNPEAMETOB, a KOMIIEHCAIMIO KoJie-
GaHHMi ONTHUYECKOTO MPHOOpa, YCTAHOBAEHHOIO Ha MOABHUXHOM OC-
HOBaHUM. Haubonee MHTEpeCHOH cpelH 3TOH rpynmbl MpubGopos
SIBJIAIOTCA CHUCTEMbl KOMIIEHCAlHH € MCIOJIb30BAHUEM YrOJKOBOTO
3epKaja— TPOWHOIo 3epKajia, oOpa3oBaHHOTO TpeMs B3aUMoIeEp-
TMIEHAUKYJSAPHBIMU TJIOCKOCTAMHU. ¥TONKOBOE 3€pKaJO pachnoJjiara-
eTCcs MeXAy OObEKTHBOM M €ro (OKaJbHON TJIOCKOCTHIO K BhI3bI-
BacT M3JMIOM ONTHYeCKO# ocH Ha yron 180 rpag. M ee cMeuleHue
[21].

3.3. IIpu3MeHnble CHCTEMBbl CTAOMIM3ALMH

B TakKuUX CUCTEMaX MCIONB3YIOTCA OTpaxaTeJbHbie MpU3MbI (FTop-
po, loee, IlexaHa), necTBHE KOTOPLIX MOXHO CBECTH K JAEHCTBHIO
CHCTEM, COCTOSILUX U3 3epKaJl U IIocKOoMapaiebHbIX MIACTHH.

CyllleCTBYIOT, HanpHMep, CHCTEMbI, COCTOSILIHE H3 IBYX CKpe-
IIEeHHBIX KyO-npu3Mm (aBoitHbix npuaM [dose) [22], ongHa U3 KOTO-
pbIX 00ecreuuBaeT CTaOMIN3ALINI0 U300paXEHHUS MO KPEHY, Npyrasg—
Mo TaHraxy. B cucreMax cTaOUIH3auUMK M306paXeHHUS B GHHOKIAX
HCMOJb3YIOTCH NMpH3Mbl [lexaHa W mpu3MeHHbIE cHUcTeMbl [loppo
1-ro pona.

O630p OCHOBHBLIX TIPU3MEHHBIX CUCTEM CTAOMJIU3ALMM MOXHO
HalTH, HanpuMmep, B padore [23].

HUcnonb3oBaHHe MPU3MEHHBIX CHCTEM CTAOHAHU3AHHH MO3BOJSA-
€T YMEHbIUUTbL rabapuTHl MPUOOPOB, HO TaKUE CUCTEMBI SABJSIOTCS
UCTOYHUKAMH Pa3MUYHBIX MOTPEUIHOCTEH, B YACTHOCTHU, BHOCAT
abeppallMM— XPOMaTHU3M U KOMY, a TakKXe Jal0T NMOBOPOT M300pa-
KEHHSA.

127



3.4. YcrpoiicTBa CTa0MIM3ALMH C BOJOKOHHO-ONTHYECKHMH
371eMeHTaMH

B Hacrosiliee BpeMs HallIM LIKPOKOE NPUMEHEHHE IMPUOOPHI,
HCIIONb3YIOLIHE BOJOKOHHBIE oNTHYecKHe 3aneMeHTH (BOD). Ilpe-
HMYLIECTBA BOJIOKOHHON OITUKH MCIIOJb3YIOTCA U B CHCTEMax CTa-
OuimM3alum u3obpaxeHMs.

UMeeTcd NOBONLHO OONBUIOE YMCAO CXEM KOMIIEHCAlMOHHBIX
ycTpoiictB ¢ BOD. O6bIYHO TaKuUE YCTpPOHCTBA COCTOST U3 OAHOTO
WJIH HECKOJBKHMX CONMpPSXKEHHBIX BOB, yCTaHOBJEHHHIX B IIOCKO-
CTH M300paXeHHs MW HMMEIOLUX BO3MOXHOCTb IIPOCTPAHCTBEHHOTO
MepeMEEHNA OTHOCHUTEJIBHO IPYTr Ipyra WJIH OTHOCHTEJIBHO (O-
KaJIbHOM IIOCKOCTH OOBEKTHBA.

K Takum cucremaM nisa obecrnedyeHUs YCJOBHH CTabHIN3aLMHU
MPEABIABASIOTCS JOBOJbLHO XeCTKHe TpeOOBaHMA MO TOYHOCTH CO-
BMelieHus BOD Mexny coGoff, MUHUMH3AUNK 3a30POB MeXay HH-
MM, HAJH4YHIO MaKCHMaJbHOI'O YHCNa CTeneHei cBobGonbl M Op. [24].

Bo3MOXHEBI BapHaHThl YCTPOHCTB B BHAE LIMJIMHIPHYECKHX, cdhe-
pUYecKNX, HechepHyeckux M rockux BOB. Haxomsar csoe npu-
MeHeHHNe Takxe rnokue BOD B KauyecTBe 371EMEHTOB YCTPOHCTB CTa-
OMJIM3aLMH B 3€pPKaJbHO-JHMH30BBIX CHCTEMax (HampHMep, LIHPO-
KOYrojibHas HabmogarenbHas CHUCTEMA bupmb “Rank
Organization”[25].

B uenom, koMneHcatophl ¢ BO3D 06nanaioT BO3MOXHOCTbIO 00ec-
MEYEHUs] TNePEMEHHON CKODOCTH IBHXEHHA H300paxeHHs MO Bce-
My MOJIO, YTO HEOOXOAMMO NpPH pa3iH4YHbIX opHeHTauuax [IPH.
OnHako NMpUMeHHMMOCTb cHcTeM ¢ BO3 orpanuunumpaetrcs [IPH, B
KOTOPBIX HeoOXxoaumo obecrneyuTh cTabMaM3auMio B rpenenax 10°.

3.5. Crabuan3amus H300pakeHHs NOCPEACTBOM MEXAHHYECKOIO
nepeMemeHds NPHEMHHKA H300paxeHus

JaHHble cMCTeMbl HAaLLIU CBOE NPHMEHEHHE B OCHOBHOM B ¢o-
TorpapMuecKux ycrtpoiicTBax (B 4yacTHOCTH B AMA), rae Heobxo-
JMMO CKOMIIEHCHPOBAaTb CABHMI HM300paxeHMss Ha ¢oTomaTepHane
3a BpeMs J3KCIIOHMPOBaHMA Kajapa.

B Takux cucTeMax MCnoab3yercs Anbo nepeMelleHHE TUIEHKH B
GOoKanbHOM MAOCKOCTH O0BEKTHBA, IN0O0 NepemellieHne caMoro 00b-
eKTHBa, YTO NMPUMEHHUMO UL NMPU HeOOALLWION Macce OOBLEKTUB-
HOTO y3712. B OCHOBHOM CHMCTeMbI KOMINEHCALMM CABHIa M306paxe-
HHUA nepeMelieHHeM GOTOIMJIEHKH HCNOab3yloTca B ADA, rae mieH-
Ka He Bceraa MOXeT OBITh 3aKperieHa HemoaBHXHO. B ADA yacto
HYXHO KOMIIEHCHPOBAaTh KaK NMPOJOJBHOE, TaK M MOMEpPeYyHOE CMe-
mieHne n3obpaxeHus [24].
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3.6. DaexTpounas cTabHIH3auHa H300paxeHHUs

DneKTpOHHAs cTabMan3anus N306paxeHnss MoXeT ObITh UCIOJb-
30BaHa B NMPHOOpax, UCMHOJL3YIOLMX NTPHEMHUKH H300paxXeHUs TH-
na DO0II unu TI3C.

B cucremax ¢ DOII cMmewenue H3oO6paxeHUd Ha QoTokaTone
DOII, Bei3niBaeMoe yriaoBuiMM konebanusamu ITPU, xomneHcupy-
I0TCSI COOTBETCTBYIOILMM CMeElleHHEM 3JeKTPOHHOr0o H300paxeHHUs
npu TepeHoce ero ¢ ¢otoxaroga Ha 3kpaH DOII. JdaHHnle cucre-
MEI TIO3BOJISIIOT KOMIIEHCHPOBAaTh CABHUI H306paxeHHsi 6e3 mMoTepH
€ro KayecTBa TOJILKO Ha HECKOJILKO MHUJUIMMETPOB, OJHAKO MO3BO-
JIAI0T KOMIIEHCUPOBATh BLICOKOYACTOTHLIE KoJieOaHUsl ¢ HeGoNbluoMH
aMIUTUTYAOM, KOTOPhIeé HEBO3MOXHO KOMIEHCUPOBAaTh ADYTMMH Me-
TOJaMH.

Takue cucteMbl paspabaTniBaloTcsi Hanpumep ¢upmoit Itek
(CIIA). OHM HCcmoNBL3YIOTCA B MpUOOpax HOYHOrO BMAEHMSA, OMTH-
4eCKHX BM3MpPaxX GOJILLIOTO YBEJIMYEHHS, B YACTHOCTH IJII KOMIIEH-
calliM BHOpauui Ttemeckoma [26].

Cuctemnl crabmnusaunu usobpaxenus ¢ I13C ucnonb3ylorcs B
BHIEOPETHCTPUPYIOLIIUX YCTPOMCTBAX, B OCHOBHOM B BHMIEOKaMme-
pax (HanpuMep, cucteMul SteadyShot, SuperSteadyShot ¢pupmer Sony
{27] a Takxe ¢upMbl Cannon [28]) nnsg koMneHcauMu KoneGaHHUH
npu cbeMKe ¢ pyK. B Hux miuomanka I13C ucnonb3yercss NBOSIKO—
LleHTpaJibHas  4YacThb JUIA  DPErucTpallud  U3o0paxeHHs, a
nepudepuitHasi— U1 KOMMAEHCAlMH HeOOJBIUMX YIIOBLIX KoJjieba-
HHUI xamepnbl. IIpH 3TOM OCylUeCTBNsIeTCS JUIUb 3ajepXKa M Cria-
XHBaHMEe CJVYaWHBIX COBUTOB H300paXeHUs, HeobGxoaumoe Ans
yao06CTBa BOCIPHUATHS H300pDaxXEeHHUS IJIa30M 4EJIOBeKa.

JdaHHbIle CUCTEMBI JOCTATOYHO MPOCTHI, YYUTHIBAsi COBPEMEHHBIN
ypOBEHL Pa3BUTHUs EKTPOHHON TEXHMKH, CBOOOAHBI OT MHOTHMX
MOrpelIHOCTEH, MPUCYLIUX CHCTEMaM C MeXaHMYECKHMMH BJIeMEH-
TaMH, HO BCE X€ JOCTHYb HEOOXOAMMONH TOYHOCTH CTaGHMIM3AlMH
B IIMPDOKOM JHamNa3oHe YIJAOB MaHOpaMWPOBaHMS MOKa Heab3sA, U
MO3TOMY TaKME€ CHCTEMBI MCIOJB3YIOTCA B OCHOBHOM IMMOKa B JIO-
OUTENBCKON BHUAEOCHEMKE.

4. 3akmouenue

AHaJIU3 TpeACTaBJIeHHbIX B 0630pe MaTepHaJIOB MO3BOJISIET Mpel-
MOJIOXHUTL, YTO CPEIH BCEX CHCTEM CTAOMIM3alMU MPEANIOYTHTENb-
HBIMM ABJSIOTCA HE3aBUCHUMbIE CUCTEMBI CTaOUIU3aLUH, T.€. HE SB-
nswomrecsa yactoelo camoro ITPH, xotoprie Moryr pabotaTh ¢ pas-
quuHeiMH TIPH, umeloliMMHu pasiuyHbie TpeGOBaHHS K CTENEHH
cTabMIM3aLMM, Ka4eCTBY M300paxXeHHs] H OAHOBPEMEHHO MUMETb He-
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Gonbluve rabapuTel U Maccy.

HecMoTps Ha 6Gosblioe pa3HooOpa3ue crnocoboB cTaGUIM3aUMHU
U306paxeHus, OONbLUIOE KOJHYECTBO CXEMHBLIX pellIeHWif, KOMHYe-
CTBO pealbHbIX NMPHOOPOB, BBINYCKAEMbIX CEPHAHO M HUCMOJB3YIO-
HUX 3TH CXEMBbl JOCTATOYHO HeBenuko. [lo cux nmop MCHOAb3YIOTCH
cucTeMbl, pa3paboTtaHHble elile B 60-x rogax (ocobeHHO B KMHeMa-
torpaduu, Hanpumep SteadyCam). [lo3TOMy AOCTaTOYHO aKTyab-
HbIM AIBJIAETCS B HAcTOslee BpeMS MOJEPHMU3AUMA YXe HMEIOIHX-
Csl XOpOLUO 3apeKOMEHIOBaBLUMX ceOd CHMCTeM, ajanmTaluMsd MX K CO-
BpeMEHHbIM TpeGOBaHMAM aBTOMATH3alMH, BBEAEHHE B INEKTPOH-
Hblif TpakT NMpubopa MHKPOMPOLIECCOPHBIX CUCTEM, MO3BOJMSIOIUX
rHOKO MEeHATb NporpaMMy o0pabOTKM CHTHaJIOB MCIIOJTHHUTENBHBIX
ycTpoiicTB. B XayecTBe TakKMX CHCTEM MOXHO, HAlpUMEpP HCMOJb-
30BaTh 3¢pKAIbHbIE CUCTEMbI CTAaGUIU3ALIMH COBMECTHO C 3JE€KTPOH-
HOM CHCTEMOH cTabMIM3aLUMH I YCTPAHEHHMS OCTATOYHOrO cMasa
H3006paxXeHH.
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U3BECTHA BBICUIUX YYEBHBIX 3ABEJJEHUN

TEORE3NA U ASDPOPOTOCBEMKA
Ne 1 1998

XPOHHKA. KPATKUE COOBHIEHUSA

YK 528

MOCKOBCKHI{ TOCYNapCTBEHHBIH YHHBEPCUTET
reofie3uH U KapTorpaduu
Ipodeccop F0.I. Kapnywun

3HAMEHATEJIBHBIN IOBUIEN KA®E/IPHI
BBICIIENA TEOJE3UM MUHTARK

B sanBape 1917 r. BhinalolieMycs pycckoMy reogesucty ®.H.Kpa-
COBCKOMY GBbLIO TIPHCBOEHO 3BaHMe Npodeccopa MexeBoro HHCTHTY-
Ta W NPeUIOXKEHO co3daTh Kadenpy BhICLIEeH reome3nu. B pesynbrare
9TUX coObITHI1 B siHBape 1997 r. crapeiwei kapenpe MUUTAuK uc-
nonHuaocs 80 ner.

B cBa3u ¢ atuM 1w06uneem 17 suBapsa 1997 r. B MUHUT'AuK 6bio
MPOBEAEHO TOPXECTBEHHOE 3acefiaHHe Kadeapsl ¥ HaydHOTO CEMHHa-
pa. Heo6xoammMo OTMETHTD, YTO Takoe I00MIEHHOEe MEPONPHATHE IIPO-
BOOWJIOCH BIIEPBBIE B UCTOPUU Kadeaphl.

TopXXecTBEeHHOE 3aceJaHMe OTKPBUIN, TIPOBENH M NPEACEAATENbCT-
BoBaJiM Ha HeM pektop MHUHUT'AuK npod. B.I1.CaBuHBIX ¥ npopek-
top MUUTAuUK no HayuHoii pabote npod. X.K.SImb6aeB, KoTOphie B
CBOMX BBICTYIUIEHUSX OTMETHJIM OTPOMHBIH BKJal Kadeaphl BhICILIEH
reoie3ud B AeJI0 TOATOTOBKM BBHICOKOKBATHU(HIMPOBAHHBIX T'eONE3H-
YeCKHX KaJipOB H 3HAYHMOCTb MCTOPHYECKOTO aHAIM3a Pa3BHUTHS reo-
JIE3UHU, HEMOCPEJICTBEHHO CBA3aHHOTO C JEATEAbHOCTBIO Kadeaphl BbIC-
Lied reofe3un Ha npoTskeHUH 80 jeT.

C xadenpoit BbiclIei reoge3ny ObLla CBA3aHA JEATEAbBHOCTh MHO-
TMX BBLIIQIOLIHUXCS YYEHBLIX-TEOJEe3HCTOB M OpPraHHM3aToOpoOB reoje3nye-
CKOTO TIPOM3BOJCTBA, K KOTOPLIM OTHOCATCS:

— UYneu-kopp. AH ®.H.KpacoBckuit, axkan., A.A.Muxaiinos,
yreH-Kopp. M.C.MonogeHckuit, uneH-kopp. B.A.MarHuukuit.

— IIpodeccopa: B.B.lannnos, A.A.U3otoB, A.U.[dypHes, A.M.Bu-
poseu, b.H.Pa6unosuy, I'.B.barpatynu, I1.C.3akaros, 1.M.KoHomnanb-
ues, I1.d.Mokun, A.B.KoHapaiikos, b.I1.1IIIlnm6upes, H.A.Becna-
soB, I1.A.Taitnaes, I0.C.MoapHHCKHI, a TakXe HbIHE 3[pPaBCTBYIO-
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e npodeccopa: B.B.bporap, H.B.fIxosnes, 3.C.Xaumos, E.I'.boii-
Ko, A.3.CazoHos, M.T.I[Ipunenux.

— OpraHusatopsl reoge3uyeckoro npoussoactsa: A.H.bapaHos,
C.I".Cynakos, JI.A.KallliH, 1 MHOTHE OPYIHe, KOTOPBIE 3aJI0XKHIU OC-
HOBbI POCCHICKOI TeOfe3UH U CO31aBAJIH €€ HCTOPHIO.

B Hacrosiliee BpeMsi MHOTHE BBIMYCKHUKH KadeApbl BhICLUEei reo-
JE3UU 3aHMMAIOT OTBETCTBEHHbIE MOCTbl B Pa3jIMYHBIX r€OAE3UYECKUX
opranu3auuax Poccun u nqpyrux crpanax. Hanpumep, A.A. JlpaxHiok—
3aM. pykoponutens PenepaibHoii cayxObl reofe3Md U Kaprorpadpuu
Poccun, H.JI1.Makapenko— aupektrop LITHUHUTAuK, A.B.Boponko—
aupektop MAITI, T'JI.XMHKHHC— IMpPEKTOp MOCKOBCKOTO TONOTrpa-
¢nyeckoro koteaxa, B.I.JIbBoB— rmaBHHIT HMHXeHep MAITI,
A.M.UrHaToB— reHepaibHbIii IUPEKTOP NMPOU3BOACTBEHHOIO 06BHenH-
Henus IOXMOPTEOJIOTHUA, I'.B.boyapoB— nupexktop SIKyTckoro
asporeonesnyeckoro npeanpusathsa, U.®.I'nyMoB— HavyalbHMK Jemap-
TaMEHTa HayKd U MOpPCKHMX paboT MHHHCTEpPCTBa NPHPOAHBIX pECYp-
coB P®, I1.I1.MenBenes— wieH poccuiickoro reopU3nYeCKOro KOMHu-
TeTa.

Ha TopxecTBeHHOe 3aceflaHHe U yYacTHE B 100HIEHHBIX MEpONPHSI-
THAX Kadenpa Beiciueil reoae3nu npuriacuna 6onee 70 rocreit u3 pas-
JIMYHBIX OpTaHH3aHHil MOCKBBI.

C noxnanoM o pasBUTHM Kadenpbl Bbiciueil reone3uu 3a 80 yieT u
OCHOBHBIX pe3y/abTaTaX, JOCTHTHYTBIX 32 3TOT MEepPHOM, BHICTYIIMI OOHH
H3 caMbIX ONBITHBIX HpenonaBareneil kadenpw npod. H.B.Sikosies,
KOTOPHI MOAPOOHO H3JIOXHJI OCHOBHBIE 3Talbl pa3BUTHA Kabeaphl
BbICILIEH reole3uM 3a YKa3aHHbI MEPUOA M DOJIb BLIAAIOLLUXCS yye-
HBIX-T€ONE3UCTOB B €€ ACATEAbHOCTH.

Ot nmenn @enepanbHoit cyx6bl reone3uy U KapTorpaduu ¢ npu-
BETCTBUEM IO cay4yaio wobunes K kadenpe obparwica A.A.JIpaxHIOK,
kotopblit ornacua IlocraHoBaenue koanerun ®eaepanbHoit cryx6bi
reone3uu U kaprorpapuu Poccun ot 14 auBaps 1997 r. o npMcBOEHHH
3paHUg “IloyeTHbIt reome3suct” 3aB. Kadenpoil BLICLIEH Treoae3Hu
10.T. Kapnyumny, npod. B.I1.InymoBy, nou. JI.B.Oroponosoit U Ha-
rpaXigeHuH 3Ha4ykoM “OTIMYHHUK Teole3uH M kaptorpaduu” mnpod.
A.H.l'ony6esa, nou. B.1. Kosanesa u pou. A.I1.IO3edosuua.

C TennbIMH CJIOBaMM TMPHBETCTBUSA M HHTEPECHbLIMH BOCITOMHHAa-
HMSIMM O KadeApe BbICUICH reOfe3uH H OTACJIbHBIX €€ WIEHaxX BBICTY-
nun JI.A Kaiuun.

Hoknag o COBpeMEHHOM COCTOSTHUM M MEPCIEKTHBaxX Pa3BHTHA Ka-
¢enpsl Bbicluei reone3uwy cheian 3aB. Kadenpoil BBHICILEH TIeoAe3HH
10.I" . KapnyiuyH, KOTOPLIA M3JI0XXWT OCHOBHbIE Pe3y/bTaThl HayYHO-Me-
ToAMYECKO# paboThl Kadenpsl B HacToslee BpeMs M IJIaHbl Ha 6yny-

133



uiee, 0CO6EHHO NMOAYEPKHYB AeATeNbHOCTb Kadenpsl B c¢Ba3u ¢ Ilpo-
rpaMMO¥ NepeBoAa Tonorpago-reoe3nyeckoro Nporu3BoACTBa Ha CIyT-
HHUKOBBIE METOMMI.

MATTI B nuue HavanbHuka uexa Ne 1 I''H.EdumoBa npupeTcTBO-
Bajio kadenpy Bbiclueidl reofe3uM He TOJNBKO CJIOBaMM, HO M He6oJb-
woi cymMmoH Ha pa3Butde Kadenpn. Kadenpa Beicuieil reome3uu c
61arogapHOCTbIO BOCIIPUHSLIA BbICTYIIEHHE peKTopa MOCKOBCKOTO ro-
CyJapCcTBEeHHOro yHuBepcutera 3emneycrpoiictBa 0. K. HeyMruiBakuHa,
KOTOPbIi HalOMHWI NPUCYTCTBYIOLIUM O €IUHbIX KOPHSX HalUUX ABYX
YHUBEDCUTETOB M mepenan xadeape nmaMATHLIA MOAapoK.

C UCKPEeHHUMH CJOBAaMH NMPUBETCTBHA M NOGPBIMH MOXeTaHUSIMM
BBICTYITHJIH:

— B.I.CeanxanoBuu— npod. kadeaps reoge3un U o6padboTku us-
mepennit MUUTAuK, JI.I.Makcynosa— npopexrop MUHUTAKK no
yuebHoit pabote, K.III.Muxener— wu.o. 3aB. xadenpoil NpUKIagHON
reone3nd, F0.M. Mapky3e— 3aB. kadenpoit reoge3un U ob6paboTku
U3MepeHuit, A.A.I'eHnke— HayuHbiit pykooautens HUILL “I'eonuHa-
MHKa” (Bpyuun kadenpe ouyeHb HYXHBI NaMATHBIH 1OAAapoOK),
B.B.Bposap— npod. MI'Y, B.B.Illnanak— nekaH reoae3udeckoro ¢a-
kynstreta MUUTAuK, B.B.'ony6eB— aexan cdakynbreTa ynpaBieHus
TeppuTopusimMu, B.B. Xopolwes— agekaH BedyepHero dakyiabrera MUU-
TAuK, H.K.MacneHHHKOB— AupeKTOp npeanpuatua “Pakrop” u MHO-
THe JIpyTHE.

ITocne TOpXeCTBEHHOMH YacTH 100HIEHBIX MEPOIIPHATHHI TOCTH Ka-
thenpni Boicwieit reoge3un nocetunu Myzeit MUUTAuK “3onornie KoMm-
HaTel”. IO6GuneiiHbIe MepONMPHATHA 3aBepIIMIHCL GAHKETOM, 3amOM-
HUBLLUMMCS TEM, 4TO 32 ONHUM CTOJIOM COOPATUCH MPEACTABUTENH MOYTH
BCeX MOKOJIEHWI IreoJe3HCTOB, BHECIUMX 3aMETHBIN BKJIAl B Pa3BUTHE
reofle3uy BooOILE M BbICIUEH reoqe3uH B YACTHOCTH 3a MOCJIEAHUE He-
CKOJIbKO AECSITKOB JIET. v

Kadenpa Boicuwieii reonesun MUUTAnK 6narogaput Bcex yyact-
HHMKOB 100MIeiHbIX MEPOTIPUATHIA 32 NOJAPKH, PMHAHCOBYIO MOMOIIb,
3a TEIUIbIE CJI0BAa M OTHOLUEHHWE, MPOABJIeHHBIe K Kadeape, 3a NO3ApaB-
JIEHUS] M TOXeJlaHud.

HTocmynuna 17 nosbps 1997 e.
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YK 528

MocKOBCKMIl FocyIapCcTBEHHBIH YHUBEPCHUTET
reosie3uu u Kaprorpapuu
Ipodeccop 3. C. Xaumos

KA®EJPE BBICIHIENA FEOAE3WH MUWUTAuK 80 JIET

17 anBapsa 1997 r. ucnosHuaoch 80 JIeT cO AHA OCHOBaHMA Kaden-
pul Beicuiei reoge3nn MUHUT AuK. Ee co3natenem u 6eCCMEHHBIM py-
KOBOJHUTENIEM B TeYeHHe 30 ¢ MHIUHHUM JIeT 6bUI KPYMHBIH YYEHBIH H
Bryaoluiica reoae3nct ®eomocuit Hukonaesny Kpacorckmit /1878 —
1948/.

C umenem O.H.KpacoBckoro cea3aHbl Bce KpyMHeHlUIHe HayuHbie
U MPAKTHYECKHUE AOCTHXEHHA OTEYECTBEHHOH TeOme3HH Ha MpOTIXe-
HUM MHOTHMX AECATKOB JIET, KOTOpbIe MOJIyYHJIM CBO€ pa3BUTHE U B
HacCTOfILLEE BpEMA.

®.H.Kpacosckuit poaunca 1 oktabpsa 1878 r. B yesqHoM ropone
l'anuuye Kocrpomckoit ry6epHHH B cembe 6emHOro ciayxauero. Ero
oTey 6bIT YACTHBIM NOBEPEHHBHIM Npu Tanmnuckom oraenenud Koct-
POMCKOTO OKPYXHOTro CyAa, MaTb — AOMAlIHEH TMOPTHHXOM.

Llectn ner ®.H.KpacoBckuii 61 OTAAH B TaIMUCKYIO CPEAHION0
LIKOJy, KOTOPYIO YCMEUIHO OKOHYHA B 1891 T.

‘ IMocne oxonyanus wxons 13-nethHuii KpacosckHii mocTymaer B
06111e06pa3oBaTeNbHbIE KNAacChl TPH MeXEBOM MHCTHTYTE B Kauy€CTBE
Ka3eHHOLITATHOTO BOCMMTaHHHUKa. [locie MX OKOHYaHHSA MpOLOJIXAET
MOCJIENOBaTeIbHOE 00YUeHHE B TOM XXe HHCTHUTYTE CHadaia Ha 3eMie-
MEPHBIX ¥ 3aTE€M Ha JIBYX TaK Ha3bIBa€MEIX HHXEHEPHLIX KypcaX, KOTO-
pble 3aKOHYHJI C 3010TOM Meaanblo B 1900 r. ¥ ObUT OCTaBJIeH B Kaue-
CTBE aclIMPaHTa MO BBHICIIECH reofie3HH M MPAaKTHYECKON aCTPOHOMMH.
3a BpeMs acCNUPaHTCKON IMOATOTOBKM OH B KauyeCTBE BOJIbHOCIY-
uiaTesss H3y4aeT (PM3MKY, BBHICUIYIO MaTeMaTHKY, TEOPETHYECKYIO Me-
XaHHKY, TEOPETHYECKYIO M NMPAaKTHYECKYIO acTpoHOMHIO B Mockos-
CKOM YHHBEPCHTETE H OAHOBPEMEHHO NMPOBOAMT YUYEOHBLIE [IPAKTHYe-
CKHME 3aHATHMA CO CTYAEHTaMH MO BHICIIEH reoAe3HH, NMPaKTHYECKOH
aCTPOHOMHH H BBICLIEH MaTeMaTHKE.

AcnrpaHTypa 3aKOHYHJIaCh KOMaHAWPOBKOi Ha 10 Mecsues B [Tyin-
KOBCKYI0 oOcepBaTopnio— ¢ okTA6pa 1902 mo mait 1903 r.

C 1903 r. ®.H.KpacoBckuii HaUHHAET CBOIO MEAArorHyecKyio ned-
TeNIBHOCTb B MEeXEBOM HHCTHTYTe MJaJIUHM NpENoaBaTeieM IO BhIC-
et MaTeMaTHKe, MEXaHHKE, IIPAKTHYECKOH aCTPOHOMHMH, BBICIIEH reo-
ae3u. C 1911 r.— crapuinit nmpemogapaTeb.
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B 1916 r. npu npeoGpa3oBaHUM HHCTUTYTAa OH CTAHOBMTCH ODIM-
HapHBIM npodeccopom. OagHoBpeMeHHO ¢ 1907 mo 1917 r. nipenogaer
reoge3nio B MOCKOBCKOM BbICIIEM TeXHHYecKOM yuwiule. C 1917 r.
IO KOHILIa XU3HH 3aBeyeT Kadenpoii BhICIIel reogqe3ud MocKkOBCKOro
MexeBoro MHCTUTYTa, MepeuMeHoBaHHoro 3aTem B MUUTAuK.

B 1909 r. ®.H.Kpacosckoro npuriaiaet [TepeceneHyeckoe ynpas-
JIeHWe TS 3aBeJOBaHMsS aCTPOHOMUYECKMMH paboramMu. OH BO3TIaB-
naet Ikcneauumio B BocrouHoMm 3aanrapne EHmucelickoit ryGepHum,
rae MpOM3BOAUT PAN aCTPOHOMMYECKHX ONpEAcNEHUHM 1A 0OOCHOBa-
HHs Tonorpauyeckux cbeMoK. IToa ero pyKoBoACTBOM €XEroHoO pa-
6otaeT 4-5 aCTPOHOMMYECKMX SKCIEAMIIMI BIIOThL A0 1916 T.

OnHOBpPEMEHHO C ACTPOHOMHYECKHMH paboTaMHM OH y4YaCTBYET H
PYKOBOIUT Ch€MKaMM KDYITHBIX TOpPOAOB, TaKHX Kak MockBa, Kypck,
Kazaub, PeBenb u ap.

B ampene 1919 r. ®.H.KpacoBckuit 6u11 u3bpan pektopoM Moc-
KOBCKOro MeXeBOro MHCTHTYTA M OCTABAJICHA B 3TOH AOIXHOCTH 10
anpenst 1921 1. C centabpa 1923 r. no despans 1930 r.— npencena-
Tenb HayyHO-TEXHMYECKOro COBeTa M 3aMECTMTENIh HayaibHMKa Bbic-
1ero reoaesudeckoro ynpasneuus /BI'Y/; ¢ Hosg0psa 1928 r. mo MapT
1930 r. — ocuoBarenp u aupextrop LIHHUHUTAuK, a 3arem mo mapt
1937 r. 6bin 3amectureneM aupekropa IIHUUTAuK no HayuHoii yac-
TU..C 1939 r. 10 xoHua Xu3HHu— uneH koanerun ['YTK npu CM CCCP.

B 1937 r. ®.H.KpacoBcKoMy NMpHCYXaeHa ydeHast CTENEHb JOKTO-
pa TEXHHYEeCKMX Hayk Oe3 nmyOiu4yHO#M 3aluMThl, B gsHBape 1939 r. oH
6bL1 N36pan uneHoM-xoppecnonaentom AH CCCP. Harpaxnen opae-
Hamy JlenuHa u Tpynooro KpacHoro 3HaMeHH, ABaXAbl YAOCTOEH
3BaHMsa naypeata l'ocymapctBeHHoit npemun CCCP; B aHBape 1943 r.
€My TIPMCBOCHO 3BaHME 3aCNyXEHHOTO NeATeNsl HAYKU H TEXHHUKH .
PCOCP, ero uMeHeM Ha3BaHbI 3JUIMIICOMA, WIKona B I. [amnye u
IOHUUT AuK.

®.H.Kpacosckum onybaukosaHo 6onee 130 HaydHBIX paboT, B TOM
yucne 12 y4eOGHUKOB, Y4eOHLIX MOCOOMI M KOHCNEKTOB JEKUMHM MO
reofe3uy M BbICLUEH reofe3uH, HAIMMCAH LENbIi pAd MHCTPYKUMH IO
BBICOKOTOYHBIM TPHAHTYJISALIMOHHbIM, HHBEJIUPHBIM U acCTPOHOMMYE-
CKHUM paboTaM.

Bca nesrensHocTs @ .H.K . 2c0BckOTro ObUIa HEpa3phIBHO CBA3aHa C
paboToit Ha kadenpe BhICIUECH reode3MH U C €€ KOJUIEKTHBOM.

I'ny6oKkuit HayyHBI MOAXOA KO BCEM DEIIAEMBIM TEOPETHYECKHM H
MpakTHYECKUM 3aJayaM W TeCHasd CBA3bk C TeOode3HYECKUM
NMPOU3BOACTBOM— TaKOBa OCHOBHAs xapakKTepHas yepta “mxons! Kpa-
COBCKOro”, npoaoykaemass Kadeapoil BhICILIEi reoae3Md 1O HACTOs-
IETO BPEMEHM, :
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CraHOBJIeHHE M pa3BMTHe Kadeapbl BhICUIEH Ieofe3MH MPOXOAHIIO
B TECHOM B3aHMMOJACHCTBHH CO CTAHOBJIEHMEM TpaXIaHCKOH rocyaap-
CTBEHHOI Te0Je3HYeCKOi CYXObl CTpaHbl B Hayajne 20-X rofAoB Haile-
ro CTOJETHS.

B N0MXHOCTH Mpeaceaares HaydHO-TeXHHYecKoro cosera BIY u
3aMeCTHTENS HayanbHHMKa Mo TexHuyeckod yactu @D.H.Kpacosckuii
MPUHUMAET AESATeJILHOE y4acTHE B PELIEHHMHM NepBOOYEPEJHEIX 3ahady,
CTOABIUMX Tepen 3TOH ciyxO6oid.

K HUM oTHOCUIMCH pa3paboTKa METOJOB U NMPUEMOB BEJACHMS IMO-
JIEBBIX H KaMEpaJbHBIX paboT, HaMMCaHHE TEXHUYECKHX HHCTPYKUHH,
COCTaBJIEHHE TUIAHOB OOILEroCYIapCTBEHHBIX Me0IE3UYECKHUX, CHEMOY-
HEIX, HUBEJIHPHBIX U KapTorpa¢HyeCKUX paboT BKIIOYUTENBHO 10 YC-
TaHOBJIEHHUS HOMEHKJIATYphI TUIAHILETOB U JIMCTOB KapT Pa3TUYHEIX Mac-
1ITAa0OB Ha BCIO TEPPUTOPHIO CTPaHBI; CO3JlaHHE BBICOKOTOYHOTO MH-
CTPYMEHTAJILHOIO TapKa TEOAOJUTOB, HUBEJIHPOB, OA3UCHBIX NMpPHOO-
POB M HX HCCIEAOBaHMA.

JIpyroit BaXHO#H Npo6GAEMOit, CTOsBILEH TEpea IOoCyAapCTBEHHOM
reolie3HYeCKON CIyX00i#, 6bUIO CO3MaHHE €AUHON OMOPHOM reoaesv-
YyeCcKOi CeTH KaK OCHOBHI JI- KapTOrpaMpoBaHUsl CTPaHbI U pelle-
HHMS pa3sIMYHbIX HApPOAHOXO3SMCTBEHHBIX M OOOPOHHLIX 3a4ay.

®.H.KpacoBckuit akTHBHO NPUHsIICA 3a pa3paboTKy Hay4yHO 06oc-
HOBaHHOM CXeMbl M MPOrpaMMbl MOCTPOEHHUS TOCYAapCTBEHHOM reoae-
snyeckoit cetu /TTC/. Ero rny6okue UCCIeIOBAHUS U TIOCHYXHWIH OC-
HOBOJ JUIS1 CO3J1aHHS aCTPOHOMO-TE€0AE3UYECKOM CETH CTPaHBl, HCIOJIb-
3yeMO# BIUIOTb A0 CETOAHSAIIHETO AHA.

B 1928 r. oH u3pgaeT cBoio paboty “CxeMa M mporpamMma rocyaap-
CTBEHHOH TPHAHTYJIALMK”, AIBUBILIECHCA BEXOi, MONOXHBLICH KOHEL Of-
HOJi 3MOXM M HayaJo APYroil B MPOBEAEHNHM OCHOBHBIX reOJ€3HYECKHX
paboT B cTpaHe. 3aKOHYMIach 3pa pa3odiueHHbIXx paboT Kopnyca Bo-
€HHBIX TomorpadoB M HACTYNMHJ NMEPHOA HOBOTO €AMHOTO MOAXO4A B
MX MpPOBEAECHMH.

Irot Tpya ®.H.KpacoBckoro u ceifyac sIBISETCS NMPEAMETOM H3Y-
YyeHUs1 Ha Kadeape BhICUIEH TeoAe3MH, OH TaKXKe MOCHYXWI OCHOBOH
JUTST CO3[IaHUsl TOCJIEAYIONINX HHCTPYKLIMIA U HacTaBJIeHHUH O nocTpoe-
Huu ITC.

Ilepea Monon0it reofe3nYECKOM CIYXO00i CTpaHH OCTPO CTOSIT BO-
MPOC O MOATOTOBKE KanpOB Te€Ofe3UCTOB M TOMOrpagoB, CIIOCOOHEBIX
BHITIOJIHMTL poJib co3pateneil I'TC u nposeaeHust Kap'rorpa(bnponaﬂnﬂ
CTpPaHbl B Pa3AW4YHBIX MacluTabax.

&®.H.KpacoBckuit ¥ pykoBoauMasi UM Kadeapa BRICUICH Fe0Ofe3HH
aKTMBHO BKJIIOYAIOTCS U B 3TY pabory.

&®.H.KpacoBckuit MHOTO 3aHUMAaeTCsl COBEPLICHCTBOBAHMEM Ipe-
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NoJaBaHUsA BbICIIEH reofe3uH. Ero Metonnueckne pa3paGoTky H yue6-
Hble MOCOOMS OLIJIM CTOJMb OCHOBATEJNBHBI M ITy60KO NMPOAYMaHHEI, YTO
JI0 HACTOSILLIETO BPEMEHU JieXaT B OCHOBE IpeNojaBaHHsA 3TOro mnpef-
MeETa.

HaubGonee cyuieCTBEHHBIM M BaXHBIM B Hay4yHO-NeJarorHyeckoi
neareabHocTd ®.H.Kpacosckoro 6bu10 u3pgaHue B 1926 r. dyHaaMeH-
TanbHOro Tpyaa “PykoBOACTBO Mo BhICIIEH reome3suu™, vacth 1, mepe-
u3gaHHoro B 1939 r., a Takxe yactd II, Beleniueii B ceT B 1942 1.

B >THX TpyZax ¢ MCYEPNBHIBAIOILEH MOJMHOTOH M Ha OCHOBE Iybo-
KHX MaTeMaTHYeCKHX HMCCIeIOBaHHN M3JI0XEHBI BCE BOMPOCH TEOPDHH
U MPaKTHKH OCHOBHBIX Teoie3HYeCKHX paboT. “PykoBOACTBO IO BBHIC-
e reofe3uu” CTajllo HACTOJbHOW KHHMIOH AJIA MHOTMX MOKOJEHHH
F€ONE3MCTOB.

Orpor,man saciayra ®.H.KpacoBckoro sakmouaercs B TOM, 4TO OH
co3Jall ONpENeSIEHHYI0 TPaAKLMIO, METOMMYECKH MOAXOA W XapakTep
H3JIOKEHHMA TMpeiAMeTa BBICIIEN reole3WH, TECHO CBS3aB TeOpETHYE-
CKHE H MPaKTHYECKHE BOIMPOCHI.

Unenn Kadeaphl BhICLUEH reofe3nn GepeXHO XpaHAT 3TH TPaiaH-
LMK M pa3sBMBAlOT Aajibiue “uwikoay KpacoBckoro” ¢ y4eToM COBpe-
MEHHBIX JOCTHXEHHIt HAYKH W TEXHHKH. ' '

Bce npuHUMNUaNbHBEIE HAYYHO-TEXHUYECKHE BOMIPOCHI, BCTABaBILHE
nepex BI'Y u ocHoBatensHo peiaBiuunecs ®.H.KpacoBckuMm, 3ateM
HCIMOB30BAJIUCh UM M WieHaMH Kadeapbl B NMpenofaBaHWM BBICLUEH
TeOIE3HH.

B cepeanne u koHue 20-x rogoB ¢ Gonbinoii 3Heprueir @.H.Kpa-
COBCKHH TpPYAMTCA Haj NMOCTAHOBKOW IMpENOAaBaHWA HOBBLIX IMpeaMe-
TOB, TaKUX KakK Teopus ¢Urypsl 3eMJiM W rpaBUMETpHd, MaTeMaTHye-
ckas Kaprorpadus, reodpusnka, reomopdosiorusa. OH Takke HHTEH-
CHBHO paboTaeT Hal NMOATOTOBKOH HAayYHBIX WU HMHXEHEPHBIX KaIpoB,
PYKOBOIsI acClIMpaHTaMH W pa3pabaTbiBasi HOBble yYeOHEIE TUIaHBI.

Ero mocrosiHHo# 3a60Toit 6bL1a MOATOTOBKA WHXEHEPOB acTPOHO-
Mo-reone3uctoB. Kadenpa Bricllieii reoge3n crajla BHITyCKaloLlei Ka-
dbeapoit JaHHBIX CHELHAIHUCTOB.

CTyaeHTH 3TOH CHELMAJIBHOCTH H3YYalOT BLICIUYIO TeOAe3HI0 € 3-T0
Mo 5-i KypcH M 3aBepllaloT 06yyeHHe AUTUIOMHBLIM NMPOEKTHPOBAHHEM
MO/l PYKOBOJCTBOM YIEHOB KadeopH.

ACTPOHOMO-Te01e3UCTHI— 3TO BHICOKOKBATH(GHIHPOBAHHELIE CIIe-
LHAJIMCTHI IIHPOKOT0 NMpo¢uisd Mo MOCTAHOBKE M NMPOBEACHHIO BHICO-
KOTOYHBIX reofe3n4eCKHX HU3MEPEHWH— YIJIOBHIX, JHHEHHBIX, acTpO-
. HOMWYECKHX, HUBEJUPHLIX, PaBUMETPUYECKMX— H MO X CTPOroi Ma-
TeMaTHYeCKO oOGpaboTke.

BeinyckHHMKH Kadeapbl aCTPOHOMO-T€01€3HYECKOI Criel{HaIbHOCTH
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BBIHECJIH HAa CBOUX TIUJIeYaX OCHOBHYIO TAXECTb no co3nanuio [TC B
KauyecTBE WMCMOJHHUTEJNEH BbICOKOTOUHbIX M3MEpPEHUI, pyKoBoaAMTENEi
nonesblx Opuraa, naptvii, oTpsaos /a3Kcneauumii/, pabotoit Bo rnase
a3poreofe3nUeCKUX NnpeanpuaTHit U [naBHOM ynpaBleHUW TeoAe3UH
H kaprorpadpun npu CM CCCP. U3 HUX BbIPOCAH KPYIHble HayuHbIE
paboOTHMKM, BeayLlHE WHXEHEpbl U CIOCOOHbIE OpraHu3aTopbl reoae-
3HYECKOT0 NMpPOU3BOACTBA. M nMpHILNOCH NpeoaonesaTbh HEBEPOATHLIE
TPYAHOCTH npH paboTe B HEOOXMTBIX TPYAHOAOCTYMHBbIX paitoHax
CTpaHbl — BBICOKOTOPHbIX, Ta€XHbIX, 3aNOJAPHbIX H TYHAPOBbLIX
yyacTKax.

OHM C YECTbIO BBHIMOJHUIK BO3/NOXEHHBIE HA HUX ODA3AHHOCTH M
CO3JaJIH B HEBMIAHHO KOPOTKMH MCTOPHYECKHH CPOK HebbiBalylo B
MHPOBO#H NpaKkTHKe no ob6neMy, pa3maxy U TouHocTH I'TC B Heckosb-
KO COT ThiCAY NMYHKTOB.

OnHospemeHHo ®.H.KpacoBcKuit npoRojXaeT ¢BOM HCCIEAOBa-
HHUA OCHOBOMOJATAIOILMX MPO6JEM reofe3HYecKO HAYKH W MPAaKTHKH.

OH nonyyaet ABE HOBble PABHOMPOMEXYTOUHbIE KOHHYECKHE NMPO-
eKUHH g u3obpaxeHus tepputopuu onisuiero CCCP /1925 r./. Pas3-
pabaTbiBaeT OPMIMHANBHLIH crnocob onpenefleHUs asMMyTa 3€MHOTO
npeaMeTa U3 U3MEPEHMsl TOPH3OHTANbHOro yrna mexay [lonspHoit u
BCNOMOTATEAbHOI 3Be3aoi— 1925 1.

[To MbICAW K Moa HEMOCPEACTBEHHBIM €ro pYKOBOACTBOM ObL1 CO3-
naH komnapatop MUMUTAuK, sasuBuimiicas Hanbonee coBpeMeHHbIM
u3 Bcex kommnaparopoB, uMeBuinxca B CCCP, kotopblit obecneuun
€AUHCTBO MaclITabOB BCeX JUHEHHBIX U3MEPEHUH, NTPOU3BOAUBILUXCA
B cTpaHe. Bce 6azucHbie npubopbl, MHBapHbIE HUBEJUPHBIE PEHKH Ne-
pea nojieBbiIMM paboTaMH KOMMapHpOBAIUCh Ha koMnapatope MUH-
F'AunK.

Tpuauarsie roapl TaKkxe OblIW BECbMa NJIOAOTBOPHBIMH B IEATENb-
HocTH P .H. Kpacosckoro, ocobenHo 3a nepuon ero pabotsl B LHUW-
I'AuK. B 3T0T nepvon um 6bl1 pellieH psaa KPYNMHbIX HAYYHBIX U Hayy-
HO-TEXHHYECKHX npobieM, B NMOCACAYIOWEM BOLWIEAIWIHX B KYPC BbiC-
wei reopesnu. K HUM oTHocATCA:

I. PaspaboTka MaTeMaTHuecKoit, yacTu npoekunu laycca-Kpiorepa
¥ n3ganue tabanu koopauHat lMaycca-Kpiorepa, no3BonuBLUKe YCNELIHO
BHEAPHUTb UX B reofe3NYEeCKOE MPOM3BOACTBO.

2. U3yuyeHue ¢purypbl 3eMiM Ha OCHOBE COBMECTHOTO MCMONb30Ba-
HUSl TEOAE3UUYECKUX U TPABUMETPHUECKMX AAHHBIX, a TAKXE Pa3BHTHE
Kypca “reoae3auueckoil rpaBUMETpPHU”.

3. PaspaboTka MeTOnOB MaTeMmaTH4YecKoil 06paboTkn 0oOWIHPHOM
aCTPOHOMO-TEO€3UUECKOI CETH CTPaHbl U METONOB ypaBHUBaHHUSA Ny-
TeM BMAOU3MEHEHHs MeTona lenbmepra.

4. BoiBos Haubosiee MOAXOAALWETO [M/il CTPaHbl 3/UIMNCOUAA, BMO-
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CAenCTBMH HasBaHHoro “annuncouaom Kpacosckoro”.

. 5. Pa6ora Haa Il yactbio Kypca “Bbicwiasi reone3ns”, cbirpasliero
00/bLIYIO POJb B JanbHElleM Pa3sBUTHH CHEPOUANYECKOTO U Teope-
THUYECKOrO Pa3fie/IoB BbICIE Teone3nH.

6. Pa3paGoTka “MeTona NMPOCKTHPOBAHMA” FEOAEIUUYECKHX M3ME-
pPEHHIiT Ha 2IMNCOMI, B3aMeH HETOYHOro MeToaa— “MeToia pa3Bep-
ThIBAHUAA”, C MCNONBL30OBAHUEM ACTPOHOMO-TPABUMETPHUYECKOTO HHUBe-
JNupoBaHus, npeanoxeHHoro M.C.MonoaenckuM. dtot MeTon nocny-
XHJ1 OCHOBOH Mg coBpeMeHHOro ypaBHubanus I'TC.

Boabuwo# Bkaag B AanbHeiliee pa3BuTHe Kadeapbl, yueOHOro npo-
uecca, Hay4HOH U METOAMYECKON paboTbl Ha Heil BHECAH OanxaHlIne
nocjiefoBaTe]u U nepBoe nokojeHue yueHukos ®.H.Kpacosckoro, Ta-
KHe KpynHbie yueHble, kak npodeccopa A.U.JdypHes, B.B.JlaHunos,
[1.C.3akatoB, A.A.HU30TOB.

OHH COXpaHWIH HayuyHyio wkony u Tpaauuun @®.H.Kpacosckoro
No pYKOBOACTBY Tekylleil padoroit xadenpbl, riyboKoMy HayuyHOMY
NoAXoAy NpPH pELUEHHH TEOPETHUECKHX W MPAKTHUECKHMX 3a1ay BbiC-
e reoAesHu.

Tak xe, kak 1 ®.H.KpacoBckuii, OHN GbUTH TECHO CBSI3aHbI C reo-
Je3NUECKMM NPOM3BOACTBOM, YUACTBOBAAM B YKpPEMJEHHH Tocylapct-
BEHHOM reofe3ny4eckoil cayxObl cTpaHbl, pa3paboTke ¢yHAAMEHTANb-
HbIX Npo0JieM reoe3Mn No NOCTPOEHHUIO FOCYAAPCTBEHHOMN reoe3nye-
CKO# ceTH, TeopUH urypbl 3eMiIH, NOCTAHOBKE BbLICOKOTOUHbBIX Feo-
Jle3NYECKHX U3MEPEHHN M N3AAHHI0 MHCTPYKUHIH NO HUX MPOBEAECHUIO.

OHM MHOTO clenaiiu 1Isi pa3BUTHUSI BbICLUETO reoAe3U4YecKoro o6-
pa3’oBaHHs B CTpaHe, NMOAFOTOBKE BbICOKOKBANTM(HUUMPOBAHHBIX Crle-
LIHAJTUCTOB reoe3MHecKoro npoduas.

Andpeii Haanosuu dypres /1904-1963/.

Pykosoaunn kadenpoit Buicuieit reoaesuu ¢ 1948 no 1950 r.

Poanncs B 1904 r. B xpecTbsiHCKOI cembe B cesie HoBbie CaBuHbI
Kypckoit obnactv. B 1922 r. oxonunn MexaHMKO-TEXHHUYECKOE YUM-
nuwe B BapHayne u B 1923 r. nocTynua Ha reone3nueckuil akyabTeT
MockoBckoro MexeBOoro MHCTHUTYTa, KOTOpblit OKOHuUMA B 1930 .

B 1926 r. noctynaet Ha paGoty B Bhicliee reoge3nueckoe ynpasne-
HHUE CHauasa TEXHUKOM, 3aTeM HMHXEeHepoM, a ¢ 1929 r.— HayaibHM-
KOM pa6oT. OH BO3rnaBasa padOTbl MO co3aaHU0 MOCKOBCKOH TPHaH-
TYJSILLMK, KOTOpasi Oblla BbIMOJHEHA CTOMb TIATENBHO H yMEJNO, UTO
nociayxuia npoo6pa3oM sl pa3BUTHSI r€01e3MUECKONH OCHOBbI B 00J1b-
WHMX ropojax CTPAHbI.

HaumnHas ¢ 1930 r. 1 0o KOHLIAa XM3HH OH BeAET HAYYHO-NeAaroru-
yeckyto paGoty B MUHUTAKK. B 1930-1938 rr. B kauecTBe aCCHUCTEHTA,
B 1939-1951 rr.— pouenTa, a ¢ 1951 r.— npodeccopa xadeapbi Bbic-
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wei reone3nn. OQHOBpeMeHHO ObIT 1€KAaHOM Freoae3HyecKoro GakyJib-
TeTa, HAYabHUKOM Y4YeOHOW YacTH M 3aMeCTUTENIEM AMPEKTOpa MH-
CTUTYTa no y4eOHOM M HayuHOWi pabGore. Bbin TakXke 3amecTHTeneM
NpeAcenaTénsl CeKLUMN reole3un W KaprorpaMu HayuyHO-TEXHHYECKO-
ro coseta MuHucrepcrsa Bbiciiero obpaszosanus CCCP,

A.N.[ypHeB SIBUACA WHULMATOPOM CO3JaHWsA KypCa OpraHM3auWu
W NNAHHMPOBAHUSA TeOAe3UMECKHX padoT, Ha OCHOBE KoToporo Obiaa
co3aaHa Kadeapa 3KOHOMHKH W OpraHM3alHH reoae3HYecKoro npomns-
BoacTBa. UM paspaboTaH HOBbLIH METOA CO3laHUA TEOAE3HYECKHX Ce-
Teil, Ha3BaHHbIX “3aceukamu JlypHepa”, HawWeAIINX NPUMEHEHHUE B reO-
Ie3HYeCKOM NPOM3BOACTBE; M3aH TakKXe Y4eOHMK “Bbicluas reone-
3us”, vyacthb 1.

Buxmop Bacuavesuy Janunoe /1889— 1953/.

3apenosan kadenpoit ¢ 1950 no 1953 r.

B.B.Janunos poaunca B 1889 r. B Tudaunce /Hbive -Tounnucu/ B
CEMbE XEJIE3HOAOPOXHOrO cayxaiuero. O6pa3oBaHHe MOJYYMI B LiecC-
THKJIACCHOM XEJ€3HOJOPOXHOM YUYHIHLLE, a 3aTeM B THDANCCKOM 3eM-
JIEMEPHOM YUWIMLlUE, KOTOpoe 3akoHuun B 1908 r. ¢ npaBoM nocrtyn-
JleHUa B MOCkOBCKHiIE MeXeBOoit MHCTUTYT. YeTbipexroaHuHblii Kypc
WHCTHUTYTa OH M3y4uua 3a 3 roga U B 1911 r. OKOHYHA ero No nepBoMy
paspsiay, Mocje 4ero MocBATUA ceGa Menarornyeckoil AeATebHOCTH.

CHavana OH npenoaaeT MaTeMaTHKy, GU3NKY W reofe3nio B psane
Tudnanccknx yueOHbix 3apeaeHuit, a ¢ 1919 r, no 1930 r.— B Ky6aH-
CKOM MOJUTEXHHYECKOM HHCTUTYTE B I. KpacHoaape. B 1926 r. noay-
yaeT AOJXKHOCTb JoUeHTa, a ¢ 1928 r.— ceepxiutaTHoro npodeccopa
no kadeape reoae3um.

OnHoBpeMmeHHO ¢ 1921 no 1930 r. oH pa6Gotaer B CeBepo-KaBkas-
CKOM OKpYXHOM yrnpasieHun BI'Y M yyacTByeT B NOCTAHOBKEe paboT
no 6a3sMCHbIM, YIJIOBbIM W3MEPEHHUAM TPHAHTYAAUWNH H reoae3nyecKo-
My obocHoBaHMi0 ropoaos CesepHoro Kaskasza. B 3Tu roanl oH MHOTO
paboTaeT Haa COBEpPIUEHCTBOBAHWEM BLICOKOTOYHBIX YMIOBBIX W JK-
HeHHbIX U3MEpeHK, pa3pabaTbiBacT METO/ NapaNiakTHYECKON! MOJH-
TOHOMETPHH C NMOCTOSIHHLIM 0a3UCOM, PaBHbIM JAJIHHE WHBAPHLIX MPO-
BOIOK B 24 1 48 M.

B 1930 r. no xonaraiictsy ®.H.KpacoBckoro on nepeesxaer B Mo-
CKBY W CBblll€ 23 JieT BIUIOTh 40 CBOEH KOHYMHBI BeJeT NEAarornye-
ckylo paboty B MUHUTAnK Ha kadenpe Bbicuiei reoaesuu.

B 1931 r. noa ero pykoBoacTBOM HadaTta nepepabotrka MHCTpyk-
uMu no tpuaHryasiunu 1 xracca. B 1939-1940 rr. on paboTtaer B Ko-
MUCCHH MO YCTAHOBJEHUID HCXOAHbLIX reoae3nyeckux aat 8 CCCP. B
3T0 Xe Bpemsi— ¢ 1939 no 1941 r. pa6otaetr 8 IHUHUT AuK, 3anuma-
AICb BOMPOCAaMH TF€OAEC3UYECKOH METPOJNOTHH.

141



B 1938 u 1939 rr. B coaBropctBe ¢ ®.H.KpacoBckuM yyacTByer B
U3JAHWKM KamuTanbHOro tpyna “PykoBOACTBO Mo BbICHIEH Feoae3un”,
a B 1946 r. uanaet MoHorpaduio “ToyHass MOJMTOHOMETPHA™, CHITPaB-
uiyio 60/blyI0 poJib B pa3BUTHH 3Toro Meroxa. Bcero uM HamucaHo
cBbitie 80 HayyHbix padorT.

B 1947 r. eMy NpHUcBaMBAIOT yYyeHOE 3BaHHe AoLEeHTa, a B 1950 r. —
yueHoe 3BaHHMe npodeccopa no kadeape BhICWIEH reone3unH.

B 1947 n 1948 rr. npHHUMaeT AesTeNbHOE yuyacTHe B I'apMckoii
akcneanuMn AH CCCP no u3sydyeHno aepopMaLMy 3eMHOH KODHI.

Ilemp Cepeeesuy 3axamoe /1907— 1977/.

PykoBoaun kadgeapoi ¢ 1954 no 1964 r.

OH poaunnca B 1907 r. B aepesHe [ly6poBka MoCKOBCKO# 0GnacTy.
B 1923 r. noctynua Ha reoae3nueckuit dakyabrer MockoBckoro Me-
XEBOr0 MHCTUTYTA, KOTOphblit okoHYMa B 1930 r. [To oxkOHYaHWH HH-
CTUTYTA OB 3auMciied acnupanToM noa pykosoacrsoM ®.H.Kpacos-
ckoro. B 1935 r. 3aluMThn KaHauMaarckylo, a B 1950 r. — pokTopckyio
auccepraumu. B 1951 r. emy 6b110 npucBOeHO 3BaHMe mnpodeccopa.

IMTpodeccnonanbvHaa aearenbHocTh [1.C.3akaToBa Kak reone3ncra
Hayanach ¢ 1927 r. B MaBHOM reoe3MyecKOM KOMHTETE, TI€ OH Npo-
uiea NyTh OT TEXHHKA W HabnwoaaTens MyHKTOB TPHAHTYNSILIUHK BBICIIMX
KiaccoB A0 pykomoasilero paborhiuka B I'YITK npu CM CCCP /c
1931 no 1939 r./.

OaHoBpeMeHHO ¢ 1930 r. HayMHaeTCA ero HayyHass U neaaroruue-
ckas geatenbHocth B MUUTAMK, cHayana B kauecTBe acCHCTEHTa—
jgo 1936 r., c 1936 no 1951 r.— pouenrta, a ¢ 1951 r.— npodeccopa. C
1939 no 1945 r. OH MO COBMECTHTENLCTBY ObL1 Ha3HAYEH 3aMECTHTENEM
aupektropa HHUUTAuK. B 1945-1950 rr. 6b1 aekaHoM reone3nye-
ckoro ¢akyabsteTa, B 1950-1957 rr. 3aMecTUTENEM AUPEKTOPA NO yued-
HOM W Hay4yHo# pabote, B 1957-1963 rr.— pexropoM MHUHUTAuK. C
1964 no 1977 r. oH npodeccop u 3aBenyoWMi Kadeapoi HMHXEHep-
Ho# reoae3n MoOCKOBCKOTO WHXEHEPHO-CTPOWTENBLHOTO MHCTHTYTA.

Ero HayuHas AesiTENbHOCTb CBfAI3aHA ¢ pa3paboTKO# MporpaMMHbIX
BOMPOCOB Pa3BHTHA acTPOHOMO-TEOIE3NYECKUX H Tonorpadrueckmx
paboT B CTpaHE, U3YUEHHUEM BEPTHKANbHBIX ABHUXEHHUI 3€MHOH KOpHI,
CTAaHAQPTH3aLHH MacliTaboB CbeMKH H PAHOHWPOBAHHUA MO HUM Tep-
putopuu CCCP.

B 1950-1960 rr. pykoBoaun pa3paboTKoii METOAMKH M amnapaTyphbl
BbICOKOTOUHBIX FeOAe3UYECKHX paboT NMpPU CTPOUTEALCTBE U MOHTaXe
bonbuioro CepnyxoBCKOTo YCKOPHTENS.

OH MHOrO caesian Al pa3BUTHA BBICILUETO reoae3nueckoro oGpaso-
BaHMUA, €ro Mepy NPUHALIEKHT PsiA y4eOHMKOB 1O BbiCUiel W MHXE-
HEPHOi reole3nn, a Takxe 6osee 30 HayyHbIX paboT.
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Anexcandp Anexcandposuy Hsomos /1907— 1988/.

Pykosoaun kadeapoit ¢ 1964 no 1967 r.

OH poauicsa B 1907 r. B nepeBHe AGAsICKUHO /HbiHe TaTapcTaH/ B
4yBaLICKOH KPECTbAHCKOi CEMbE.

B 1925 r. noctynaet Ha pabdak npu KasaHckoM yHMBepcuTeTe, a
N0 ero OKOHYaHWHU B 1928 r.— B MOCKOBCKHMI reoae3n4eCcKUil HHCTU-
TyT /MUAHUTAKK/.

B 1932 r. nocie OKOHYaHUS WHCTUTYTA OCTaBJe€H B acMUPaHType
nog pykosoacrBom @.H.Kpacosckoro, kotopyio okoHuun B 1936 r.,
3aIMTHB KaHAWJATCKYIO AMUCCEPTALIMIO MO OLEHKE TOYHOCTH TPHAHTY-
" NAUHH.

B 1935 r. OH N0 COBMECTHTENLCTBY CTal 3aBEAYIOWMM JlabopaTo-
puu Bhicuieit reonesnn LTHUUTAuK, koropoit pykosoaun ao 1958 r.
B 1945-1948 rr. 6611 oaHOBpeMEHHO 3amecTHTeeM aupekTopa HHHUU-
TF'AuK no HayuyHo# paGore. B 1949 r. ycnewHo 3aliMTHA AOKTOPCKYIO
aucceptauuo “Popma U pazMepbl 3eMAN MO COBPEMEHHBIM AaHHBIM”.
3a 3TH uccaenoBaHusa eMy comecTHo ¢ @.H.KpacosckuM 6blia npu-
cyxaeHa [ocynapcteeHHas npemus CCCP 3a 1952 r.

Hapsany ¢ pa6otoii B IIHUUTAnK oH HenpepbiBHO ¢ 1933 no 1968 r.
3aHMMaNCA neaarornyeckoi aestenabHocthio B MUUTAUK. B 1941 .
€My NMPUCBOEHO 3BaHWE AOLEHTa, a B 1951 r. — npodeccopa.

B 1958 r. oH nonHocTbio nepexoaut Ha pabotry 8 MHUUTAuUK Ha
JIOJIXXHOCTb MPOPEKTOPa NO HayuyHOW pabore, Ha KOTOPOH Mpobbin A0
1963 .

[Tocne 3aBenoBatus Kadeapoit BhiCLIEH reoae3uH, B Hayane 1966 r.
BHOBb Bo3Bpawaercs B IIHUHUTAuK, BosrnaBus naboparopuio koc-
MHUUeCKOH reoae3nu /ao 1973 r./. B 1978 r. ctan cTrapiiuM HayuHbIM
COTPYAHHKOM J1abOPaTOPHH T€OJHHAMMKH, B KOTOpOM aKTUBHO pabo-
TaJl 10 yXoAa Ha neHcuio B 1987 r.

Juana3oH HayYHbIX UCCAEAOBAHUH ero OblJ1 O4EHb LUHPOK— OT BO-
NpPOCOB MOCTPOEHHA M OLEHKH TOYHOCTH ACTPOHOMO-Te€OAe3NueCKON
CETH, ONpeaesieHHA pa3MePOB 36MHOTO 3JUTHIICOMAA 10 M3YUYEHHUs IBH-
XEHHS 3€MHOW KOpbl U MOJIOCOB, HCTIOAb30OBAHHUSA CMYTHUKOB 3€MJIH B
reo1e3MUECKHX LIEAAX U HCTOPHHU FeOe3UH ¢ MEPCNEKTHBON €€ pa3BH-
THA Ha COBPEMEHHOM 3Tane.

Cneaya tpaamunn O.H.Kpacosckoro, kadeapa BbiClIEH reoae3HH
HENpepbIBHO BeN1a HayyHO-UCCAEN0BaTebCKUE paboTbl MO PELIEHHIO
BaXHEMLIUX 3a/1a4, CBA3AHHBIX C MOSIBJEHUEM HOBBIX Hay4YHbIX WU TE€X-
HHUYECKHX HanpaBfieHUH B reoAe3udeCKOM MPOM3BOACTBE.

Hapsay ¢ ykasaHHbIMK Bblllie npo6neMamu, 30-e W mocaeayiowue
roflbl XapaKTepHU3yIoTCA 60abIIMMK PAGOTAMU MO COBEPLUEHCTBOBAHUIO
METOAMKH NPOBEAEHHS BbICOKOTOUHBIX YIJIOBBIX H JIMHEHHBIX U3MEpeE-
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HHH, 4 TAKXE KOHCTPYMPOBAHHUIO BHICOKOTOUHbBIX OTEUECTBEHHbIX MPU-
00poB U UX METPOJOTHUECKOMY OBGECTEeUeHHUIO, NMPOBOAUBILEMYCSH KAk
yneHamyu Kadenpoi, TaK W NPUIJIALIEHHBIMH KPYITHBIMH CNIELHANIUCTA-
mu /®.H.Kpacoscknii, B.B.Jlanunos, b.A.Jlapud, B.M.Hazsapos,
A.B.KoHapawkos/.

B Te Xe roab! M3y4aNnuch pa3inuHble HAKTOPbLI, BAUAIOUIME HA TOY-
HOCTb YIIOBbIX U a3UMYTAIbHBIX U3MEPEHHI, CPeIn KOTOPLIX BaXHeEi -
WHUM ABAANach GOKOBas M BepTHKaNbHas pedpakumu. Boina onpene-
JIeHa BEJTMYMHA UX BJIUAHHUA HA U3MEPEHHBIE YI/Ibl M a3UMYTbl M Mpel-
JIOXEHbI Mepbl Mo ochabnennio storo BausHua /O.H.Kpacosckuii,
B.B.Janunos, " b.H.Pabunosuu, A.A HNzoros, JL.Il.[lennunen,
H.B.fIxoenes/.

Bbuia paspabotaHa obwiast TEOPHS YIJOBbIX U3MEPEHHI, YACTHBIMHU
CNy4assMH KOTOpPO#H ObUTH NMPUMEHSBLIHECS HAa TPOH3BOACTBE CNOCOOLI
Hlpeitbepa, Kpyropbix npueMoB, AnaaxanoBa, TomuanHa /H.B.SIkoB-
neB/. YCOBEPLUIEHCTBOBAH €noco0 KpyrosbiX NMPUEMOB W pa3paboTaH
METOJ UCKTIOUEHHSA BIUSIHUS OLUNOOK NeNEHUIR FOpM30HTd.ﬂbHOI‘0 Kpyra
teoponntoB /U.M.KoHonanbues/.

MpoBoasTcs JanbHeIHE UCCAENOBAHUS MO COBEPLUEHCTBOBAHHIO
cnocoboB pelseHus 3aaau cheponnnyeckoit reonesnn /P.H.Kpacos-
ckuit, I'.B.barpatyiu, H.A. BecnanoB/; cocTtapnennmn TabauiL N Bbi-
YHCNEHUM KoopauHaT B npoekuuu laycca-Kprorepa /A.A.HU3zotos,
A.M.Buposeu, b.H.Pabunosnu/; Beayrcsa paboTbl No ypaBHHBAHHIO
ACTPOHOMO-Te0/1e3UYECKOMH CETH, pa3pabaTbiBalOTCSl HOBbIE MHOTOTpPYIT-
nosbie cnocodni ypaBHusatina /A A.MUzoros, b.H.Pabnuosuu, J1.A.Jla-
puH, Tl.A.Taiinaes, A.3.Ca3oHoB/.

Co3naeTcst NPUHHUNNHAJILHO HOBAst U CTPOTast TEOPHA U3yueHUs du-
3MYECKOM NMOBEPXHOCTH 3€MJIM U €€ BHELIHErO IPABUTALHOHHOTO TO-
Nl NO pe3yabTaTaM Ha3€MHbIX W3MEPEHWH, BBOAUTCA MOHATHUE KBa3H-
reouaa M CNoco60B ONpeneNeHns ero BHICOTh Hal S/IMNCOMAOM; BHe-
IpeHa CHCTEMAa HOPMasbHbIX BbICOT. Bce 3TO NO3BOAMAO CTpOro pe-
WHTb PeAYKUHOHHYI0 npobieMy BbiClied reofe3uu, o6OCHOBATb HO-
Bblii 3Tan B TEOPHUH H3yueHHUsi urypol 3eMaAu W onpeaeneHnn dyHna-
MeHTAIbHbIX TeoAe3uueCKnX nocTosiiHbix /®.H.Kpacosckuit, M.C.Mo-
nonenckuit, JL.II. Mennuuen./.

PazpaGoTtaHbsl cnocobbl BbIYMCIEHHS! BO3MELWIAIOWETO NOTEHUHaANa
cuiasl Taxectd /B.B.Bposap, JI.B.OropoaoBa u ap./; npoBeaeHbl UC-
C/leA0BAHHUA NO COBEPLUEHCTBOBAHHIO H3MEPEHHI CHITBI TAXKECTH H ypaB-
HUBAHHIO UX PE3YNLTATOR B rpaBuMeTpnueckux cetax /M.C . Mononen-
ckui,[1.® . HlokHH K Ap./; BbINOAHAIOCH H3YYEHHUE TPABUTALHOHHOTO
nons JiyHbl ¢ Mcnonb3oBaHHMEM KocMHueckux annapatos /B.B. bpo-
Bap, JI.B.OroponoBa, A.I1.103edoBuy/.
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CosMecTHO ¢ MHCTHTYTOM (PH3NKH 3eMJIM NMPOBOAMIOCH H3YYEHHE
COBPEMEHHBIX BUXEHUN 3eMHOM KOPBI T€OAE3UYECKUMHM METOJAMH B
Fapme Ha Tlamupe U TsHb-IllaHe M reone3nyeckue U3MepeHHs MO
OMpeAc/NiEHUI0 TpeABeCTHUKOB 3eMjeTpsiceHHi /B.B.JlaHujos,
B.A.Marunukwuii, 10.J.bynranxe, E.H.I'youn, U.M.Kononaasbues,
A.K.IleBHeB W ap./

HccnenyoTcs M 1IMPOKO NMPUMEHSIOTCA TEOPHUS BEPOATHOCTEN H
METOABl MaTeMaTH4YEeCKOHW CTAaTUCTHUKU IJI aHalIM3a pe3yJAbTaToB reo-
nesnyeckux usmepenuit /H.A.Jdpo3nos, 3.C.XanmoB/. YcraHaBiuBa-
€TCA BEPOATHOCTHASI CYIIHOCTb YPaBHUTENbHBIX BHIUMCIEHHH KaK Ha-
XOX/JEHHE HAUJYYIIMX OLIEHOK MaTeMaTHYECKHUX OXHIAHUA U AUCTep-
CHit OTHOMEPHBIX U MHOTOMEPHLIX YCJIOBHO paclpene/eHHbIX Caydyai-
HBbIX BEJMYWH; BbIBeAeHBl (DOPMYJIbI YPAaBHUBAHUS THUITOBBIX TEOAE3MN-
4YeCKHMX NOCTPOEHU i Ha oCHOBe 00001EeHHO! BECOBOH cpeHe! U KOM-
OWHHUPOBAHHOTO METOAA YpPaBHMBaHMWSA, OCHOBAHHOTO Ha COYETAHHH
CTPOrMX U MTEPAaLlMOHHBIX METOAOB, 6€3 COCTaB/leHUS ypaBHEHHI Mo-
NMpaBoOK, YCJIOBHBIX U HOpMaNbHbIX ypaBHeHMH /3.C.Xaumos/.

M3yvaiorca u BoiBoAATCS QOpMYJbl pellieHHUS TeoAe3HYECKUX 3a-
Jlay B NPOCTPaHCTBe— TpexMepHo# reoae3un /H.A becnanos, }10.T. Kap-
nywnH, E.TI'.Boiiko/.

Bce nocneayioiune nociae @, H.Kpacosckoro roabl kadeapa 4yTko
pearMpyetr Ha NoOsIBIeHHE HOBBIX NMPHOOPOB, METOJOB M3MEPEHHH U
MaTeMaTHYecKOoi oOpaboTKH MocaenHUX, CBA3aHHbIX ¢ HAYYHO-TEXHH-
4eCKMM NPOrpeccoM, aKTUBHO y4aCTBYET B MX U3YYEHUH M MCIMOJb30-
BaHHU B OOYYEHHUU CTYIJEHTOB BBEICHUEM HOBBIX YUeOHBIX JUCUMIUIMH
U crneuyanu3aluii, HeoOXOAMMBIX pPa3BUBAIOLIEMYCS HApPOAHOMY XO-
3sHCTBY MU 060pOHe cTpaHbl. C 3TOH LIENbIO COCTABNSIOTCA HOBbIE yye6-
Hble TNJIaHBl U MPOTPaMMBbI, 3a4aCTyl0 Omepexas 3alpochl reoae3nye-
CKOro MnpoW3BOACTBA. Tak Hanpumep, eciu B Hayaie 20-x romos
®.H.KpacoBckuit ycnelwHo BBOAUT B MPAKTHKY NPOTPECCHBHBIN B TeX
YCIOBHUSIX METO JIMHEHHBIX U3MEPEHUH NMPHU NOMOLUH 6a3UCHBIX NpUbO-
poB Enepuna, 1o HayuHas ¢ 60-x rogoB Ha Kadeape ycneurHo
Pa3BUBAIOTCS 3JIEKTPOHHBIE METOAbI U3MEPEHHS PACCTOSIHUIA, BBOAMUT-
Cs HOBasA JUCLUMIUIMHA, MULIYTCA Y4eOHMKH U METOAMYECKHE YyKa3a-
Hus /A.B.Konapauwkos, M.T.TIpunenun, A.H.T'ony6es, b.b.Cepa-
nuHac, M.B.PatbiHckuit, B.I1.I'mymos/.

B 70-x romax HauMHAIOT Pa3BHBATLCA PabOTHI MO HU3YYEHHIO MPHU-
POJHBIX PECYPCOB KOHTHHEHTaIBLHOTO Wenbda U Ha Kadeape BBOAATCS
JAMCLUMIUTMHBI IO MOPCKON HaBMTallMM H MOpCKO# reome3uu /B.I1.Tny-
MoB, HO.I'.Kapnywun, II.A.llIunkuH, B.A.MoHaxoB/, opraHu3yeTcs
CrelHaIn3alMs M0 MOPCKOI reofie3uu.

B npennBepHH pPeBOMIOLMOHHBIX NpPeoOpa3oBaHHN B TEXHOJOTHHU
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NpOBEAEHHUSA Teoe3UYECKHX paboT, CBA3AHHBIX C MOSABJEHHEM CHyT-
HHUKOBBIX H KOCMHYECKHX METONOB reoie3UYeCKHX U3MEPEHHH, Ha Ka-
¢enpe ¢ 1992 r. HauaTo 00yYeHHE CTYACHTOB 3TUM METOAAM M NMOAro-
TOBKa CIELIMAJIUCTOB HOBOTO HanpaBleHUS; UCCNENYIOTCS TOYHOCTH
omnpeaeneHuA NyHKToB HOBbIMH MeTogamu /HO.I.Kapnywnu, A A.Te-
Huke, C.B.Jle6enen, I'.A.llaHypos/.

Kadenpa seiciiei reonesun— MuoronpogpunbHas Kadenpa. Ha Heit
BeyTCA Y4eOHble 3aHATHSA MO MHOTHM Hay4YHbIM AUCUMNIHHAM— BbiC-
1uef reole3WH, rpaBUMETPHH, TEOPHH (PHUrypsl 3eMyM W MJaHeT, pa-
JNIHOTEO0NE3UYECKHUM H INEKTPOONTHUYECKUM HU3MEpPEHUAM, Pusuke 3eM-
JIU, MOPCKOH Treoie3HH U MOPCKOW HaBHIallHH, CIYTHUKOBBIM METO-
AaM TFeoAe3W4eCKHUX M3MEpPEHHH CO CTyAEHTaMM BCeX /KpPOME OMnTH4Ye-
cKkoro npuéopoctpoetus/ ¢GpaKyn1bTeTOB YHHBEPCHTETA.

Kpome Toro, npoBoasitcs yuyeOHble NMPakTHKH Ha 3a0KCKOM yuyeb-
HoM reonosurone MHUHUTAMK ¥ opraHu3yloTcs npoOM3BOACTBEHHBIE
NPakKTHKH B pa3jIWYHbIX NMPOU3BOJACTBEHHBIX IeOA€3UYECKHUX MOApa3-
ACNEHUAX, BEACTCS NOArOTOBKA acnupaHToB. 3aBepiiiaeTcs OOyueHue
CTYAEHTOB TOCYAapCTBEHHBIMH 3K3aMeéHaMy W 3alUMTOH AHIIOMHBIX
pabor. ‘

ITocmynuaa 17 noabpa 1997 e.
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VIK 528

MocKOBCKHIi TOCyAapCTBEHHbIH YHHBEPCHTET
reoAe3uu u Kaprorpaduu

Ipodeccop, aokrop TexH. Hayk E.[ boiiko
Mpodeccop 0.1 Kapnywun

KA®EJIPA BBICINEN TEOJE3HH MUHUIAsK
(CoBpeMeHHOE COCTOAHHE M NEPCIEKTHBLI PA3BHTHA)

B snBape 1997 r. kadeape BhiCLIeH reone3nu UCMOMHUAOCH 80 neT.
Ho xak yyeGHasi QMCUMIUIMHA BbIClIasg reoie3us MOABUIAChL ropasfio
paHbllie, OHa OblUla BKJIIOYeHa B y4eOHbIH nmiaH KOHCTaHTHHOBCKOrO
MeXeBOro MHCTHTYyTa elle B 1836 r. [To Mepe HaKomeHHs TeopeTHYe-
CKHX 3HaHWH, paclUMpeHHUs Kpyra NMpakTHYECKHX NMPHJIOXEHH#H, ysc-,
HEHHMS METOAWYECKHX 3a1ay Ha3pesia HeoOX0AMMOCTb B CO3IaHHH Chie-
UManbHON Kadeapsl, KOTOpyio U ocHoBan B 1917 r. Bblaawowmmiics poc-
CHUHCKMH W COBETCKMH yueHblH, 4yneH-koppecnoHaeHT AH CCCP
& .H.KpacoBckHuii.

WM 6t chOpMyIHpPOBaHbl OCHOBHbIE HaNpaBlieHHst JeATEeNbHO-
CTH KadeApbl, NOCTaBNEHbl U pelleHbl (GyHAAMEHTAIbHbIE MpPOGieMbI
reoJ1e3nu:

—YcraHoBJeHHe pa3MepoB pedepeHL-3/UTHIICONAA H HCXOAHBIX Ieo-
Ne3UYEeCKHX AaT.

—Pa3zpaboTrka U HayyHOoe 0O6OCHOBaHME CXeMbl U MpoOrpaMMbl MO-
CTPOEHHUA aCTpPOHOMO-Teone3nyeckoi cetn crpaHbl (AI'C).

—ITpennoxensl MeToabl MaTeMaTHyecKoH obpabotku AI'C.

—Pa3paboTaH MeTOA MPOEKTHPOBAHHSA T€OAE3UYECKHUX H3MEPEHHI
Ha MOBEPXHOCTb pedepeHL-3LIUNConaA.

—ITpepnoxeHa unes u copMectHo ¢ M.C.MonoaeHckuM pa3pabo-
TaH METOJ acTPOHOMO-TPaBUMETPHYECKOTrO HHBEJHPOBAaHHS.

DTO Jalieko He MONHBLIA MepedyeHb pa3dpabotok P.H.Kpacosckoro,
KOTOpPbI€ CTaIM HEOOXOAUMOH OCHOBOH Ui MPaBHJILHOK W CTPOroi
NOCTAaHOBKH T€0A€3HYECKOT0 MPOU3BOACTBA B MacluTabax Takoil 06-
IWIHPHOM CTpaHbl, KaK Halua.

®PyHpamentanbHblil Tpya P.H.Kpacosckoro “PykoBoACcTBO MO BbiC-
uiei reoae3nn”, U3naHHbIH eute B 1938 r., 10 CHX MOp COXpaHHUN Hayu-
HYI0 U METOAMYECKYIO LUEHHOCTb W LUKHPOKO MCNOJb3YETCH B MCCENO-
BaTeAbCKON pabore u yyeOHOM npouecce MUUTAuK.

&®.H.KpacoBckuii npuBiex K HayYHbIM HCCIIEIOBAaHUAM Kadenphl
PAA M3BECTHBIX YYEHbIX, paGOTaBILUHX KaK B €€ COCTaBe, TaK M MPOCTO
no HayyHbiM HHTepecaM. Mnen @.H.KpacoBckoro monyyuaum pas3Bu-
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THe B Tpydax WwieHoB-KoppecnoHaeHToB AH CCCP M.C.MonoaeH-
ckoro, H.H.[lapuiickoro, B.A.Maruuukoro, akanzeMuka A.A.Muxaii-
JloBa.

HayuHble ¥ MeTonH4YeCKHe pa3paboOTKH BHIMOJHAAH TOA PYKOBO-
acreom ®.H.Kpacosckoro npodeccopa A.A.HU3otoB, [1.D.1LokuH,
B.B.bposap, B.B.lanunos, A.U.dypues, I1.C.3akaros, H.B.AxoBnes
n Ip. .
B HacTosiuiee Bpemsi Ha Kadenpe Bbicureil reoge3un pabotaioT 20
npenojapatejei, B TOM 4YUCje BOoCEMb NMPo¢eccopoB U NTOKTOPOB Ha-
yk: FO.T. KapnyuiuH (3aB. Kadenpoit), E.I'.boiiko, A.A.T'ennke, A.H.To-
ny6es, B.I1.I'nymos, C.B.JIe6enes, 3.C.XanmoB, H.B.Akosnes; noueH-
TOB M KaHauaaToB HayK |2 uyenoBek, B ToM 4yucie H.C.3a60n0THBIN,
B.M.3umun, B.HU.KoBaneB, A.A.KononuxmH, C.B.MeabHHKOB,
B.A.MoHaxos, J1.B.Oroponosa, O.M.Ocray, I A.lllanypos, I1.A.lLInn-
KuH, M.B.lllyraes, A.I1.FO3edoBuu.

Kadenpa Bbicuieit reoge3nn paboTaeT B TECHOM COTPYAHHYECTBE C
IpyruMu KadeapaMu yHHBEPCHUTETa, HO, KOHEYHO, HMEET CBOI 00-
JIacThb MCCJIEJOBAHHi, U3YUYEeHUs U NPENnoAaBaHHA.

ToBops KpaTKo W 0Gpa3HO, OHA 3aKjaabiBaeT QyHIAMEHT, Ha KO-
TOPOM BO3BOIMTCSA 3[aHHE COBPEMEHHO# reole3WH, CO BCEMH Teope-
THYECKUMH W TNMPHKIARHBIMU €€ acrmekTaMH. Ellie cpaBHHUTENBHO He-
JAaBHO TIPEAMET reofe3WH pacwyieHAICS Ha HECKOJbKO YacTeill ¢ YeTKO
pa3MYMMBIMH TPaHHULIAMHU: B OAHOW H3yuyanach ¢urypa 3eMIH reo-
METPUYECKHUMH METOLAMH, B APYroii— rpaBUMETPUYECKHMH, B TPETh-
€l paccMaTpHUBAIHCh ONMOPHbIE CeTH U T.0. B HacTodumee BpeMa— 3T0
NPU3HAHO MHOTMMU BeAyWMMHU CriellHaTUCTaMH— [J1aBHas npobieMa
reofie3MM BLICTYNAET KaK eIMHast KOOPAWHATHO-TPaBUTALIMOHHAS NPO-
6nema nnaHetsl 3emnsa. C MpakTHYECKOH TOYKH 3peHUSA OCHOBHOM 3a-
jJayei 31echb CTAHOBHTCS CHUHTE3 PasJMYHBIX NTPUEMOB M METOIOB pe-
LIEHHA 3TOH MpobGiaeMbl KaK B L€JOM, TaK U B IJIaBHBIX €€ YacTsX.

CyllLEeCTBEHHBIM 3TANOM B DEATU3allMM PELIEHHS 3TOi obleH mpo-
GJeMbl ABNSETCH CO3MaHHEe OOUIE3EMHON WJIM, MO KpaiHeit mepe, 06-
LIErOCYNapCTBEHHO! CHCTEMbl KOOPAWHAT. MaTepHaibHLIMM HOCHTE-
JIIMM TAKHX CHCTEM SIBJIAIOTCA Feofe3HYeCKHe CETH, CO3aBaeMble Tpa-
IULMOHHBIMM Ha3eMHbIMH, KocMuyeckuMu (PCIB, nasepHble cnyt-
HHUKOBbIE JATbHOMEPHI), CMYTHHKOBBIMH (CITYTHUKOBbIE HABHUTALMOH-
Hble cucteMbl [JTIOHACC, GPS), rpaBuHHepLHATBLHBIMHA METOOAMH, a
TaKkXe UX KOMOMHAaLIUAMH.

DTH HanpaB/lieHUs HCCefoBaHHUit ObIIM Ha Kadeape NMPHOPUTET-
HbiMH eute co BpeMeH ®.H.KpacoBckoro. B mocneaHee Bpems OHM
npro6peny eue 60bLYI0 aKTYATbHOCTh B CBS3M C LIMPOKMM BHeIpe-
HHMEM B TFeOJ€3HYECKOE MPOU3BOACTBO CIYTHHKOBBIX METOLOB H3MeEpe-
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HHUH.

Kadenpa ¢ yyeToM COBpeMEHHbBIX TEXHUUYECKMX AOCTHXCHHH CO-
BMmecTHO ¢ IIHUHUTAuK v apyrumu opranmusauusmu no sagaHuio @e-
JepanbHOM CayX6bl reoge3un M kaprorpadoum P® paspabortana npo-
€XT HOBbIX “OCHOBHBIX TOJIOXEHUH O rOCYAapCTBEHHOW reoae3uue-
ckoit cet Poccun”, nocie yrBepXaeHHsi KOTOPbIX OHHU CTaHYT OCHOB-
HBIM 3aKOHOM ISl Te0JIe3HYeCKOro npoussoacTsa B Poccum. B sroit
paboTe aKTHBHOE y4yacTHe MpHHuManu npodeccopa Kadenpr 10.I'. Kap-
nywnH, E.I'.Boitko, O.M.Octau, 3.C.Xaumos, H.B.fIkoBxes.

[MpoGneMoii MOBBILIEHHA TOYHOCTH TFeOINE3UUYECKUX CETEM, U3yue-
HHMEM 3aKOHOMEPHOCTeH pacrnpeneseHMst OlMO0K B HUX (B KOOpAMHA-
Tax, 6asucax, asuMmytax Jlanjnaca ¥ Ap.) MHOTO M IIOJOTBOPHO 3aHH-
manncpe npod. 3.C.Xaumos u H.B.fIkornes.

[MpakTnyeckoe H3yuyeHUe pedpakliMu MU y4YeT €€ BJMSIHUS Ha JiU-
HEWHO-YIJIOBblE U3MEPEHUs SBJIsSieTCA OOGAACTbI0 HAY4YHBIX MHTEPECOB
nmoueHToB B.M.KoBanesa u H.C.3abonotHoro.

VBeNnyeHHe TOYHOCTH JIMHEHHBIX M3MEPEHHil, UX METPOJOruye-
ckoe obecneueHue, ucnonpzosaHue PCIADB ana moctpoenus reoaesu-
YeCKMX ceTeil— 3710 Kpyr uHTepecoB npod. A.H.l'ony6eBa n qoueHTOB
I'.A.lllanyposa u B.M.3umuna.

Hccnenopanus B 061acTy Teopuu QUrypsi 3eMJIH, UCTIOIb30BAHUS
rpPaBUMHEPUHUATLHBIX CHCTEM i ONpPeeAeHUsI MECTOMONOXEHUS 06b-
extoB nposoauT npod. C.B.JlebeneB. TecHo K 3TOI 06MacTH NMPUMBI-
KaloT BOMPOCHI MCCIENOBAHUS TOHKOH CTPYKTYpbI I'DABHTALMOHHOTO
nons 3emau, KotopbiMH 3aHuMaeTcs goul. A.I1.}O3edoBuy.

®yHIaMEHTATbHBIMM BOMPOCAMHM TEOPETHUYECKOM TE€ONE3UH, CBS-
3aHHBIMH C ITOCTPOCHUEM AITOPUTMOB PELLUEHMS 3a4ay BbICIel reoje-
3UM Ha OCHOBE Pa3HOOOPa3HBIX T€OJE3HYECKHUX H IPaBUMETPUUECCKHX
'M3MEPEHHMH, MHOTHE TO/ibl NJIOJOTBOPHO 3aHuMaeTcs noul. JI.B.Oropo-
J0Ba. ‘

Teopuneit 1 NpakTUKON NMOCTpOEHUS OTAEIbHBIX GUTYp (3aceykH) U
CIUIOLIHBIX CETEH Ha NMOBEPXHOCTH JJUIMIICOMAA M B MPOCTPAHCTBE MO
Ha3eMHOM M CIyTHHKOBON MHbOpMaLUMM 3aHMMaloTcs npodeccopa
E.I.boiiko, Y0.I.Kapnywun u gou. C.B.MenbHukoB.

BaxHoe HampapjieHHE, KOTOPOMY OTBOAMUTCA 0OJIblIOE 3HAYCHHE B
oflIeM LMK/Ie HayK 0 3eMiie— 3TO M3yuYeHHEe reOAMHAMHMUYECKHX sBJie-
HHil, 0COBEHHO TEXHOFEHHOrO XapaKTepa B YCAOBMSAX KPYIHOIO ropo-
na. JlaHHbIM pa3genoM 3aHUMawTcs AOUEHTH A.A.KOHORHMXMH M
0.M.Ocrau. ' '

CpaBHHUTEIBbHO MOJIOAOH, HO HUCKIIOYUTENBHO BAXHOH 06sacThio
COBpPEMEHHOIM Teo[e3UH ABJIAETCS €€ pa3fie] O reofe3MYECKUX onpene-
JIEHHSAX Ha MOpSX M okeaHax. Ucnonb3oBaHHe paiMOTEXHUYECKOH, CITYT-
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HHUKOBOM, TMAPOAKYCTHYECKO anmnapatypbl, pa3paboTKa aJeKBaTHLIX
Mojenel pacrnpoCcTpaHEHHs CHUTHAJOB, METOAOB OMpENEeNeHUs] KOop-
JMHaT Ha NMOBEPXHOCTH AKBAaTOPHit M MOPCKOM JHe— BOT [ajlIeKO He
NOJIHbIH NepeyeHb BOMPOCOB, Hal KOTOpbIMM paboTtaioT mpodeccopa
B.I[1.'nymoB, E.l'.Bboiiko, aoueHThl B.A.MoHaxoB, [1.A HIunkuh,
C.B.MenbHHKOB.

Hauunas ¢ 1975 r. no unuuuaruse npod. B.I1.I'nymosa 310 Ha-
npasjieHue 6bU10 0hOPMJIEHO B BHAE HOBOH CIELMANN3ALIMMN MO HAa-
3BaHMeM “Mopckas reojesus”.

B HacTosuiee BpemMs reonesusi noayduaa HCKIOUMTENbHO 3¢dex-
TUBHbIH METOA pEIUeHUS CBOUX TPAAWUMOHHBIX M HOBBLIX 3a7ay C TO-
MoOLbI0 cNyTHUKOBBIX cHcTeM GPS (CILA) n TNIOHACC (Poccus).
TlprueM 3T 3a7auM CNyTHUKOBBIM METONOM PeELUAIOTCA Ha NMOPSAOK
TOYHEe, YeM TPAAMLMOHHbBIMM METOAaMM, T.e. Ha ypoBHe 1-10°¢ n BbI- -
e, obecrneynBasi IpU 3TOM MOBLILIEHHE MPOU3BOAMTENBHOCTH TPYAA
B 10-15 pas3.

OnplT MpUMMEHEHUSI CNYTHUKOBON TEXHONOTHM B Feode3HUH IOKa-
3blBaeT, YTO Haubosiee BAXHONU O6NACTbIO €ro MpPUMEHEHUS SBASAETCH
co3jaHMe, pa3BUTHE, COBEPLIEHCTBOBAHNWE M PEKOHCTPYKLIMS OMOPHbIX
BbICOKOTOYHBIX F€OAE3MUECKHUX CeTei: rocyqapcTBEHHbIX, ceTeil cre-
LIHANbHOTO HA3HAuYeHUs, TOPOACKMX, FeOAMHAMMUYECKHX, T.e. 3TO 06-
JlacTb, KOTOPOH TPAaAMLMOHHO BCErja 3aHMManach BbIClAS [eoe3us.
HeyanputelbHO MO3TOMY, YTO HMEHHO NepeyrclieHHble HanpaBieHHUs
BbICIIEN reoge3uM sBasioTcS ocHoBoit IlporpaMmbl nmepesoga TOmMo-
rpado-reoae3uyecKoro Npou3BOACTBA HAa CNYTHUKOBbIE METOAbI, pas3-
paboTaHHOI O HHULIMATUBE U oA pyKoBoAcTBoM DenepaibHOl CayX-
Obl reosesuu u kaprorpaduu Poccuu M B KOTOpOH aKTHBHOE yyacTHe
NPUHANKU yleHbl Kadeapsl Bbicluei reoaesuu npodeccopa 10.I.Kap-
nywuH, A.A.Tenuke, H.B.fIxosnes.

Kadenpa Bbiciueil reomesuyu Havajia 3aHMMAThCs M3YYEHHEM BO3-
MOXHOCTEN UCITONb30BAHMA KOCMMUECKUX METOAOB ISl PEIIEHUS CBOMX
3anay ewie B 1966 r., xorna Ha kadenpe 6wvin paspaboraH M BBeAEH
Kypc “KocMmuueckas reoaes3usi” 1Jis CTYAEHTOB Hallueil OCHOBHOM crie-
uuansHocTH AT'C. BriocneacTsuu 3ToT Kypc Obn nepeaaH B CBA3M C
peopraHu3aumneil Ha Kacdenpy actpoHomud. B nHauane 1970-x rogos
Mociie opraHu3auuyu Ha Kadeape creuunaniu3aumnm Mo MOPCKoit reone-
3MM CIyTHUKOBAs TEXHOJIOTMA paccMaTpuBaiach Ha Kadeape Ha ypoB-
HE HABUTaLMOHHOTO MCMOJb30BAaHMA B paMKax Kypca “Mopckas reo-
ne3nsi”, n ocobeHHO aKTHBHO 3THMM BOMpOcCaMM Ha Kadeape Hayanu
3aHuMatbest ¢ 1992 r. HaunHas ¢ 3TOro MOMeHTa COTpYAHUKHU Kaden-
pbl BbICLUIEH T€OAE3UM MPUHUMAIM Y4acTHE BO MHOTMX HAy4HO-NpakK-
THYECKUX paboTax ¢ MCMOJAb30BAHMEM CMYTHHUKOBOI TEXHONOIMH IO
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3afaHulio Takux opranusaumii, Kak [ITHUUTAuK, XITHHAII, TA3[TPOM
U ap.

[Ton BAMSIHMEM KOPEHHBIX W3MEHEHWH B reOlle3UM, CBSI3aHHBLIX C
NPUMEHEHUHEM CITYTHUKOBOH TEXHOJNOTMH, HayuHasa ¢ 1992 ropa npo-
tdeccopamy JO.I'. Kapnywnnsim u A.A.T'eHuke 61 BBEAEH HOBHIH Kype
ansa cneyranbHocTH AI'C “CniyTHHKOBBIE METOABI BBICLUEH reoae3un”,
KOTOpbI/ B HacTOsIllee BpeMsi M3y4yaeTcsl CTYAEHTAaMHU CTaplUUX KypCOB
ATC B TeueHue 4 cemectpos B o6neme 150 yacos. C 1996 r. Ha kaden-
pe Bbiclued reoae3un no mHuuuaruse npod. 0. .Kapnywmuna 6bina
BBelleHa HOBas crneunanusauusas “CrnyTHUKOBBIE TEXHOJOTHH BBICILUEH
reoe3un” v paspaboTtaHbl 6 HOBbIX KypcOB, 00€CIeYHBaIOLINX 3Ty CTie-
LHATU3ALHIO.

B 1994-1995 rr. npod. I0.I.KapnywunHsim 6buta pazpaGoTaHa KOH-
Lenuusi peKOHCTPYKILIMU Te0le3UYECKUX CeTeil KpYNHbIX rOpOAOB, Ha
Gaze KOTOpOH ¢ y4yacTHeM 4ieHOB Kadeaphl Bhiclueih reoae3um U MHo-
THUX Apyrux coTpyaHukos u npenoaasateneit MUUTAuK 6bina npose-
JleHa orpoMHasi paboTa 1o peKOHCTPYKLIHH MOCKOBCKO# OnopHoii reo-
le3nveckoil ceTd. Jta pabora mpoBoaunach no 3anaHuwo [IpaButens-
cTBa MOCKBbI IO pYKOBOACTBOM pekTopa YHuBepcuTeTa npod. B.I1.Ca-
BHHBIX M NPOPEKTOPA Mo Hay4yHoil pabote npod. X.K.jImbaepa (oTBeT-
CTBEHHBbIH HcnonaHutenb npod. }0.I''Kapnyuwun). B atoit paGota Ha
Pa3HbBIX €€ 3Tanax M Mo OTAEAbHbIM BOMPOCAaM aKTHBHOE y4acCTHeE NpH-
HuManu takxke npodeccopa E.I.Boiiko, C.B.Jle6enes, B.I1.I'nymoB 1
nou. A.J1.JOszedosuy.

B Hacrosiitee BpeMsi MO WHHUHATHBe Kadeapbl BbICUIEH Meoae3uH
M COBMECTHO ¢ KadeapaMH aCTPOHOMMM M KOCMMYECKOH TeoJie3UH M
BbICWIEH MaTeMaTHKH NMPOBOAMUTCA paboTa mo co3paHuio neppor B Poc-
CHH MPOPECCHOHANBHOR NMporpaMMmsl 06paboTKM CNYTHUKOBBIX M3Me-
peHuit (pykosoautens npod. 0. KapnyuiuH), otaenbHbie MORYIH KO-
TOpPO# OBIIM yCHEWIHO MCHOJIb30BaHbI MPU 00paboTKe CMyTHUKOBBIX
H3MepeHHi Ha MyHKTax MOCKOBCKO# onopHo# ropoickoil reoae3nye-
CKO# ceTH, NPOSIBUB MPU 3TOM 3aMeTHOE MPEUMYLUECTBO Nepes MHO-
MMM aHaJIOFMYHBIMM 3apyOeXHBLIMH MpOrpaMMaMH.

HenocraTtox Mecta He NoO3BOJAET OTPa3UTh BCE aCNEKTH AeSTelNb-
HocTH Kadeapbl. B yacTHocTH, Gonbluyio paGoTy npernoaaBaTeiv Ka-
¢eapsl NpoBOASAT MO METOANYECKOMY oOecrneyeHHMio yuyeOHoro
npoyuecca— HaNMUCaAHUIO y4eOHUKOB, YUEOHBIX NOCOOUH, METOAUUECKHUX
YKa3aHM#{, NpOrpaMM KypCOB, aJanTHPOBAaHHBIX K HOBOH CMYTHHKO-
BO# TexHONMOruu. OAHAKO XeJlaHUs aBTOPOB BXOAST B NPOTHBOpPEYHE C
BO3MOXHOCTAMM M31aHMs y4eOGHO#M nutepaTypnl. KoHeuHo Kacdeapa
ULLUET CMOCOOLI NMPeoAoaeTh BO3HUKAIOLIME TPYAHOCTH CAMOCTOSTE/Nb-
HO, HO onpeae/ieHHas NoMolilb ¥ PUHAHCOBAs MOJAEPXKKA CO CTOPOHBI
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PYKOBOJCTBAa YHMBEDCHUTETOM HaM He nometwiana 6vl. Bosnbloit npo-
6neMoit 1A Kadeaphl ABIAETCA OTCYTCTBUE B €€ PACTIOPSAXEHHH CIyT-
HUKOBBIX TPUEMHUKOB. Takoe nojroxeHue Aena He 4aeT BO3MOXHOCTH
OpraHH30BaTh YueOHBIH Npolecc, HaydyHble HCCIE€AO0BaHUA M Hayy-
HO-NIPOM3BOACTBEHHBIE PAGOTHI TaK, KaK Mbl CUMTAEM HYXHbIM IUIs
MOArOTOBKH BBICOKOKBAJIM(MUIUHPOBAHHLIX KAAPOB H ISl PA3BUTHUS Ieo-
Je3uyeckoil Hayku. Cpeau CYLIECTBYIOWMX NPobieM HYXHO OTMETUTD
TaKkXe U Oonblioil CpeqHMH BO3pacT mpemnonasareneil kadeapol, NpH-
yeM TNMoKa TPYAHO HAAEATbCA Ha NMPUTOK MOJIOALIX KaApOB IIpH Cylle-
CTBYIOLIEH OIUiaTe TpPeNnojaBaTe/IbCKOro Tpyna.

B 3akiioueHHe OTMETHM, YTO Kadeapa BLICLIEH reoqe3vu ABAAETCA
MHoronpogUIbHOM, NpenoaasaTeJu Kadeapbl BeAyT 3aHATHA Ha 4 ¢a-
KY/ILTETAX MO CEMH HAyYHbIM NHCLIMIUIHHaM, oOpasyiowux 18 Kypcos
Ha pa3HbIX CMEUUANBHOCTAX. DTO OOCTOATENLCTBO 3HAYMTENBLHO YC-
JIOXHSIET OPraHU3aLMI0 Y4eOGHOIo mpoliecca, OAHAKO IpenoAaBaTesy
kadeapbl nenalT BCe, YTOOLI YCMEIWHO peulaTh BCE CTOSILUE TEpel
HUMM 32]1a4H.

flocmynuna 17 nostpa 1997 e.

YIK

MockoBckuit rocyaapcTBeHHBIH YHUBEpCHTET
reofe3uu 1 Kaprorpaduu
IMpodeccop, noktop TexH. Hayk A. H.loay6es

SJIEKTPOHHBIE METO,ZIBI J[HHFFIHLIX V3MEPEHUI
HA KA®EIPE BBICIIIEXU TEOAE3UH

DIeKTPOHHAs JanbHOMETPUS KaK CaMOCTOATENbHas AHUCLMILIMHA
MOsABHIACh Ha Kadeape Buicliei reode3vd B Hayane 60-x rogos. 3a-
Clyra MoCTaHOBKH 3TOT0 Kypca IMOJ Ha3BaHHEM “DJeKTPOONTHYECKHE
W pajauoreofe3nvyeckue H3MepeHHs” npuHamuiexut A.B.Konapawko-
BY, MHOrO CHENaBlIEMY A/ BHEAPEHUS HOBLIX METOAOB TEOAE3H4YE-
CKMX JIMHEHHBIX M3MePEHUH. B yacTHOCTH, MoJ €ro pykKoBOACTBOM B
MeTpoaoruyeckoit na6oparopun MUHUTAuK 6u1 moctpoeH HHTepde-
PEHLIMOHHbLIH KOMMApaTop B ACIMOJHEHHE K MMEBLUEMYCS ONMTHKO-Me-
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XaHUYECKOMY KOMIapaTopy. B ¢BA3M ¢ 3THM yMecTHO cHayana cKa3aTb
HECKOJILKO CJIOB O METPOJOTHYECKOH J1abOpaTOpHH, MOCKOABKY OHA
O6bla co3daHa [ HYXJ JIMHEMHBLIX M3MEPEHMH M C CaMOro Hayana
Obl1a oTHeceHa K Kadenpe Buiclueil reoge3un. IlocneaHee obcronTeNb-
CTBO OOBACHSETCS TEM, YTO CO3[aHHE METPOJIOTHYECKOH nabopaTo-
PMH, Ha3sbiBaeMoii yaue npocro “xommapatopoM MUMUIAuK”, 6niio
npeanpuHsaTo nmo uHuunatuee ®.H.KpacoBckoro, 3aBe1oBaBILUEro Ka-
deapoit Bhicuiei reome3un. [lepBoHayanbHbI MpPOeKT, pa3padoTaH-
Hblit ox pykosoacteoM ®.H.KpacoBckoro, npejycMaTpHBal NOCTPOii-
Ky KOMIapaTtopa B ClellHaibHOM maBuiaboHe. OQHaKO M3-3a Hel0CTaT-
Ka AEHEeXHbIX CPeACTB IMOA KOMMaparop Obu10 MPUCMOCOOSEeHO MOofa-
paapbHoe nomeiteHie MUMUIAuK. Komnaparop cTpouMnn mno yepre-
XaM, pa3pa6oraHHbIM noj pykoeoactBoM H.O.IlleTkuHa, HO Mo yka-
3aHuaM O .H.KpacoBcKoro B npoekT ObUIH BHECEHBI HEKOTOPBIE H3Me-
Heuuss. CoopyXeHHE KoMmapaTopa ObLIO 3aKOHYEHO B 1926 r., a B
1951-1952 rr. OBUIO OCYILECTBJIEHO €r0 KaNnHWTaJlIbHOE MepeobopyaoBa-
HHMe TIpU akTHBHOM ydacTu A.B.KoHapauikosa.

ONTHKO-MEXaHUYECKH KOMIIapaTop npegHa3HayeH ISl 3TalOHHU-
pPOBaHMSI HHBapHBLIX NMPOBOJOK JUIHHOH 24 M M TpeacTaBiiseT coboi
PAl PacloJiOKeHHbIX B CTBOpe 4epe3 Kaxibie 3 M (QyHAaMEHTaIbHO
3aKpeTUIEHHbIX KMPIHYHBIX LIEMEHTHPOBAHHBIX CTOJIOOB, Ha KOTOpPbIE
YZI0X€HbI TOYHO BbHIBEPEHHLIE PEbCOBBIE Hanpapasiolye. [To Hanpas-
JIAIOIIMM MOXET ABMIaTbCsl TENeXKa, Hecylas ITAIOH JJIMHbI— Tpex-
MeTpoBbIi MHBapHbBIH Xe3n1 Ne 541. (C uenbio NpHBeAEHHS K €AHHOMY
MEXAYHApPOAHOMY METPY-3TAJIOHY €XEroAHO MPOM3BOAUIOChL CIHYE-
HHe xe3na Ne 541 ¢ xpansummcs so BHUU merponornn um.JI.U.Men-
neneeBa (CaHkr-IletepOypr) nporotunoM Merpa Ne 28). Baoab penb-
COBOTO IYTH Yepe3 HHTEPBaJIbI 3 M YCTAHOBIEHBI Ha CHIELHATbHBIX KPOH-
LITeifHaX, HE CBA3aHHBIX C ONOPHBIMH CTON6aMH, MHUKPOCKON-MHKPO-
METpPHI, MO3BONAIONIME TOYHO PHKCHPOBATH MONOXKEHHE HAYAIbHOIO H
KOHEYHOro IUTPHUXOB Xe3Ja-2TaloHa; TAKUM oO6pa3oM, AJIMHA Xeana
MepefaeTcsi Ha KOMIapaTop B BUAE PAacCTOSHMS MEXAY HyJib-IYHKTa-
MH MHKPOCKOI-MUKpoMeTpoB. M3 3TMX pacCTOsIHMI cKlaabIBaeTCs Noj-
Hasl JUIMHa KOMIapaTopa, /Ui ONpEAeNeHUs] KOTOPOi Xe3n Mocieno-
BaTeJIbHLIMH 3TalaMM TPOKAaTbIBAETCSl BAOAb BCEro MYTH. DTAJIOHM-
pyeMble TIPOBOJIOKM TNMOJABEILMBAIOTCS Ha KOMIapatope NMpH NOMOLUU
KOHLIEBbIX 0JIOKOB, YKPETUIEHHBIX Ha CHeLMAbHBIX CTOA0ax, M30JIHPO-
BaHHBIX OT APYFHX.

BTOT KOMIApaTOp A0 CHX MOp SABASETCS €IMHCTBEHHBIM B CTpaHe
COOPYXEHHEM TAKOrO poAa; OH Chirpajl OrPOMHYIO pOjib B [iEJIE METPO-
JIOTHYECKOro obecreyeHHs NHHEHHBIX M3MepeHMit. Ha NpOTsSXeHUH
MHOFHX JECATHJIETHH MHBapHbIE NPOBOJOKH ObUIM HaHboJsiee TOYHBIM,
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XOTS W BecbMa TPYAOEMKHM, CPEACTBOM M3MEPEHMs TeOde3N4ECKMX
6a3MCOB, U KOMMapaTop MO3BOJIsSJI 3TATOHHPOBATh MPOBONOKH C MO-
IpeitHOCTbIO Mmopsiaka 15 MKM.

OnHakKo MeXAy ABYMA 3TANOHUPOBAHMAMM (HampuMmep, B Havyaue u
B KOHIlE I0OJEBOTO CE€30HA) UTHHA MPOBOJOKHM B CHIY psna NPUYHUH
MOXET HM3MEHATHCA HEKOHTPOJHpPYEMbIM 00pa3oM, 4YTO CO34aeT TPYH-
HOCTH NpPH MHTEPNOJALKWM ANHHBI MPOBOJOK BO BpeMeHU. Bo3Hukia
HEOOXOOMMOCTb B CO3JaHHM CPEACTB KOHTPOJIS JJIMHBI MPOBOJOK B
mpoliecce NMONEBLIX U3MEepeHU— BONM3M M3Mepsemoro Gasuca U Bo
BpeMs ero uaMepeHHs. TaKuM CpeNCcTBOM SIBMJICS MojeBoH UHTepde-
peHUHOHHBIR KoMmnapatop ([TMK), mpHHUMIT KOTOpOro OCHOBaH Ha
Hee ONMTHYECKOr0 YMHOXEHHUS UCXOAHOM JUIMHBI 3TaloHa (KBApLEBO-
ro Xeajna IMuHoi 1M uiau 1,2 M) B Leioe Yucio pa3 mo HabmoaeHuIo
WHTepbepeH1IMOHHON KapTHHBI B OeJoM CBeTe OT ABYX NMYYKOB, OAWH
M3 KOTOPBIX MPOXOAMT BCIO UTMHY 6Ga3uca B MpAMOM H o6paTHOM Ha-
NpapJIieHUAX, a APYrod MPOXOAMUT TaKOH Xe ONTHYECKHI NYTh, -HO Ha-
O6upas ero B pe3yibTaTe MHOTOKPaTHOrO NMPOXOXKICHWSA JHUIbL MEXAY
3epKajJlaMH, YKpeTUIeHHBIMM Ha KOHLax Xeana. MHTepdepeHuMOHHas
KapTHHA TOABNSIETCS TOJBKO B TOM Cilydae, €CIH ONTHYECKHE MYTH
NMY4YKOB YpaBHEHBI C TOYHOCTHIO A0 2-3 MKM, T.€. MONHAsA AnMuHa 6asuca
KpaTHa AMHHE 3TalOoHa.

KommapaTtop Takoro Tvna Obl1 cHavaia pa3paboTaH U MOCTPOEH B
IHHHUHUTAuK (momenu IMUK-1 u MTUK-2), a B 1951-1952 rr. uHTep-
depeHumonnblit komnaparop [NUK-2 moa pykooactBom A.B.KoHn-
pawrkoBa OB MOCTPOSH M YCTaHOBJEH B MeTpoioruuyeckoit nabopato-
pun MUHUTAuK.

B nanbHeiilieM cOTpyAHUKaMH 3TO# Jlabopatopuu ObUIH BbIMOJHE-
HBI 3KCNIEPHMEHTaNbHbIE PabOTHI M0 H3MEPEHHIO JUTMHBI Mojesoro 6a-
3uca npu noMowu annaparypsl IIMK-2. PaGoTbl BbImoAHsAMKCEH Ha Ye-
XOBCKOM Treomnosnurose moa pykosoactsoM B.I1.Ckoropesa. Micnonb-
30BaJic TaK Ha3biBaeMblil AMdepeHUMaNbHBIM cMOcO6 ONTHYECKOTo
YMHOXEHHS C KBaplEBbIM Xe3JIoM JJIHHOH 1,2 M, U ObUIO MOJy4YeHO
pacctosHue 288 M B ABa 3Tana ¢ ko3dbduiMeHTaMu ymMHOXeHHs 20 u
12: 1,2Mx20x 12 =288 M.

Pe3yabTaThl HCCieAOBaHHI Mo HHTEphepeHIIHOHHBIM METOAAM OI-
THYECKOro YMHOXEHHS! PacCTOSIHMI ObUTM M3JIOXKEHbl B BbllleALICH B
1956 r. dpyHpameHTanbHOil MoHorpaduu A.B.Konmpawkosa “HHrep-
thepeHiiusa cBeTa U ee MpPUMEHEHHE B reoje3uun”.

B xoHue 50-x— Hayane 60-x rogoB Havajiocb GypHOe pa3BHUTHE
3JIEKTPOHHOM JaNbHOMETPHH— CBETO- U PaHOJaNbHOMEDPOB, a TaKXe
UIMPOKOE MCMONIB30BAHHE paauoreofe3uyeckux cucreM (PI'C). Jror
npoliecc HailleJl CBoe OTpaeHHe Ha Kadeape Bbiclieil reoae3uu. B
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1959 r. Bbiuna moHorpadus A.B.KoHapawkoBa “DnaeKTpoOnTHUYECKHE
JanbHoMepbl”. Ha kadeape nosiBUNKCH H CTalld UCMONB30OBATLCS B yued-
HOM Tpouecce MepBble OTEYECTBEHHbIE AANILHOMEPDBI: CBETOJAIbHOME-
pui CBB-1, D0[-1 u pannogansHomep BPJ. B 1967 r. A.B.Konapaiw-
KOB U ero ydyeHuku M.B.Parbinckuit u b.b.CepanuHac Hanucanu M
BLINYCTWIHN B cBeT “IIpakTHKYM MO 31€KTPOONTHYECKHUM W paguoreo-
JIE3UYECKHM U3MEPEHUAM”, B KOTOPOM MOAPOGHO OMHUCAHbI BbIILEYNO-
MSIHYTble JalibHOMEPbl— MX YCTPONCTBO, MPUHLIUI NEHCTBUA, METO-
AMKA U3MEPEHUIt U X 06pabOTKH, a TaKXe OMUCAHBI PAINOTEOIE3HYE-
ckue cuctemMbl PI'CL u “ITouck”. TeMH Xe aBTOpaMH COCTaBJA€HO U
W3[aHO BHYTPHUBY30BCKMM M3AaHHEM HECKOJBKO KOHCMEKTOB NEKLMii
M METOAMUYECKHX YKa3aHWi{ MO pasNMyHbIM pa3ienaM Kypca “InexTpo-
ONTHYECKHE U PafMOreole3HYecKue H3MEepeHHUs”. BToT Kypc (Heodu-
LHATbHO MMEHOBABUIMICA OOLIYHO KPATKUM CJIOBOM “paauoreoaesusn’)
yntancsa cryaeHtaM Il K. reogesnyeckoro dakynabTeTa (ABa ceMecTpa)
W— B TO BpeMsi— aspodoToreoaec3nueckoro daxkynbreta (OOUH ce-
mectp). C 1967 r. opraHu3yeTcs perynsipHas JIeTHAA NMpakTUKa MO pa-
avoreone3sun Ha YexoBckoM reononuroHe, B 1972 r. B u3narenscTse
“Heapa” soixoauT yueOHuk A.B.KonapalikoBa “DneKTpoonTHYECKUE
M PagHOTreoie3NYECKUE HU3MepeHHUs ™.

A.B.KoHapalukoB U ero wkoja OblM MUOHEPAMH 3NEKTPOHHOM
JanbHOMETPHH Ha Kadenpe eiciueil reonesnu. C 1969 r. Ha kadenpe
K 3Tod oGnacTH nmoaxiouyalotca HoBbie cunbl. Ha kadenpy npuxoaur
(u3 UHUHUTAuK) M. T.IlpunenunH, paboTel KOTOPOro no AaibHOMET-
PUH yXe MOAYYMIH LIHPOKYI0 M3BECTHOCTb, B TOM YHWCJEe WU 3a pybe-
xoM; A. H. TonybeB, uMeBLIHIt ONBIT NPOU3BOACTBEHHOM paboThl CO
ceetoaanpHomepaMu CBB-1 w CIJI u 3auiutuBnii B 1969 r. kKaHau-
JIATCKYI0 AUCCEPTALHIO, MOCBALIEHHYIO AAIbHEHILEMY Pa3BHTHIO Mpe.-
noxeHHoro M.T.TIpunenuHbiM aAUCNIEpCHOHHOro cnocoba onpeaene-
HUS MoOKa3aTesisi MPEeOMJIEHUA BO3AYyXa NMPH CBETOAATbHOMEPHLIX W3-
mMepeHusax. C 3TOro BpeMEHHW HauyWHaeTCs 3Tan COBMECTHOH MHOro-
netHedt pa6orsl M.T.Ilpunenuna u A.H.l'ony6epa Ha Kadeape B 06-
JIaCTH palMOreofe3uH Kak B yyeOHOM, TaKk U B HaydyHOM muaHe. [To3xe
B 2TO# cepe HauMHaOT paboTaTh Ha Kadeape UX YUEHHKH— CHayana
KaK aclMpaHTbhl, a 3aTEM KaK CaMOCTOATEeNIbHbIE CMNELHANNCTDI-NPO-
deccHOHANBl M NPENoAaBaTeNIH; HEKOTOPblE U3 HUX IO CHUX mop pabo-
taloT Ha kadeape (H.C.3abonorHuiit, I A.IlllanypoB; u3 Gonee Mono-
Joro noxonenus pabotanu na kadenpe Brmioth Ao 1997 r. C.H.3a-
KpoiiwnkoB, A.M.Yexosckuit), apyrue, 6yayun WHOTOPOAHHMH aclu-
paHTaMu, paboTanu Ha Kadeape TONLKO B nepuol obyyeHUs B aclu-
paHType, CTaB, TEM HE MEHee, U3BECTHLHIMU CNEeLHAIMCTaMH B 061aCTH
3nexTpoHHoii nansHomeTpuu (B.T.®eaocos, A.C. Meaosukos, C.H.Xo-

155



peHko M ap.). Heckoabko et paGotan Ha Kadenpe oAMH U3 BeAYLIHX
CrMeyMalucTOB  Haweid cTpaHbl B 0OJacTH  paAMOreoae3vu
B.M.Jlo6aueB— mnpekpacHblii npenoaaBaTelb M METOAMCT, NMPULIEL-
wnit Ha Kacdeapy B 1976 r. u3 HUU BTC u Ge3BpeMeHHO CKOHYaB-
wunica B 1983 r. CineayeTr OTMETHTb Takxke, 4TO GOJbLIONH BKjaad B
npenoaasaHue paavoreoaesnu sHec B.I1.I'mymos, paspaGoraBuumit, B
YaCTHOCTH, METOAMYECKHE NMOCOOHS MO ITOMY NMpPEeAMETY J1s1 3204HOTO
(dhakyabTeTa, KOTOPHIMM MOJb30BAJIOCh HE OAHO MOKOJEHHE CTYAEH-
ToB. JlabopaTopHble 3aHATHUS MO PaAHOreOAE3UH B pa3HOEe BpPEMS BejM
yueHuku B.I1.'nymosa— B.A.MoHaxos, 10.C. Muxaitnuu, IT.A.lLInn-
KHH, XOT9 MX OCHOBHOW HayYHOH crnieLHalu3aLUMUeii ABasSETCS MOpCKas
reone3usa (M HaBHMrauus)— HamnpabJieHME, KOTOpOe ObLJIO BBEAEHO Ha
Kagenpe B yye6HOM M HayuHoM muaHe B.[1.mymoBbiM. B Mopckoii
reofe3uy HallJyM LIMPOKOE NPHUMEHEHHME PaAMOreoae3uyeCcKHUe CUCTE-
Mbl, U3yYeHHE KOTOPHIX BNOCJAEACTBUM ObLJIO NMEPEBEAEHO U3 Kypca JEK-
TPOONTHYECKUX M PaaMOreole3UYeCKMX H3MEPEHMH B KypC MOPCKO
reoae3vu. YMecTHO TakXe OTMETHTb, YTO MOpPCKash HaBMrauusi Obiia
ONHOW M3 nepBbix o0JacTell NpMMEHEHNsI CYTHUKOBBIX CUCTEM, B TOM
4YHCEe M rI00albHBIX, M BEPBble CBEACHHUS O CHCTEME GPS-NAVSTAR B
y4eOHOM reone3nvecKoi auTepatype Oblav NpuBeAeHbl B y4eGHOM No-
cobuun B.I1.I'nymoBa no Kypcy Mopcko# reoae3um “CnyTHUKOBbIE Ha-
BUTaUUOHHbIE CUCTEMbI”, BblLIEALIEM BHYTPUBY30BCKUM M3JaHHEM B
1980 . : ,

B nepuoa 1970-1980 rr. Ha Kadeape NOABASAIOTCA HOBbIE OTEYECT-
BEHHbIE MPUOOPLI 115 U3MEPEHHUS OOAbLIMX (AECATKH KMJIOMETPOB)
paccTosiHUiA: NasepHble cBeToaanbHoMmepbl CI'-3, “Ksapu”, “I'paHar”,
papuoaansHomepsl P, PAB, “Bonna”, a nocne 1980 r.— uMnyasc-
HbI# nasepHbiit aanbHomep KTI-1 v paamoaansHomep “Tpan-1”. Bce
OHM MCIOJIL30BANMCH KaK Ha JJabopaTOPHBIX 3aHATHUAX, TaK U Ha JIET-
HEW MpPaKTHKE MO PajMoOreole3uH; Mo KaXAOMy M3 3THX NPHOOpPOB
" ObLJIM HamMCaHbl METOAMYECKHE yKA3aHHUsA IS CTYAEHTOB.

C 1976 r. B Ha3BaHMUM Kypca “DJeKTPOONTHYECKHE U pPalHoOreome-
3UYEeCKHe U3MepeHHUs” NMPOU30LiLIa MepeCTAHOBKA CJIOB, U OH CTall Ha-
3pIBaThcA “Panuoreoae3anyeckue M 3JEKTPOONTHYECKHE M3MEPEHHA”.
Ceiiuyac yxe TpyZHO BCIOMHUTb, YeM 3TO ObLIO 00ycoBaeHO, HOO CYTDb
OT 3TOro, pasyMmeertcs, He uM3MeHuaach. C yuyeToM pa3BUTUSI AANbHO-
MEPHOH TEXHMKH 33 BpeMS, NpoLleaLIee MOCie BbIX0Aa B CBET YUeOHH-
ka A.B.KoHapaiikosa, no aaHHomy Kypcy 6buiu Hanucanbl (A.H.To-
ayoesbiM U M. T.I1punenuHbIM) U BbILJIM BHYTPUBY3OBCKUM HM31aHU-
€M TPH BbIITyCKa KOHCMEKTOB JeKUHit: “OCHOBHblE MpUHLUHUNBI Pa30-
BOH aanbHoMmerpuu” (1976 r.), “CeeroaanbHomepbl” (1977 r.) n “Ho-
Bble METObl W anmnapaTtypa B cBetoganbHoMeTpuu” (1979 r.). B 1985 r.
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BblllieA B CBET y4eOHMK “Paguoreoae3Hyeckye U 3MeKTPOONTHYECKHUE
H3MepeHHA”, HamHCaHHLIH C yyacTHeM Kadeaphl BbICILEH reone3nu
(aBtopbi: B.A.Boasuwiakos, ®.Jdeiimaux, A. H.'Tony6es, B.IT.Bacuib-
€B). JTOT Y4eOHHK ABHJICH Y4acTblo NporpaMmbl coTpyaHniyectsa MUHN -
IF'AuK u [dpe3neHCKOro TeXHHYECKOro YHHBEPCHTETA W MpEAHa3HaYal-
csl sl CTYAEHTOB reofe3nd4eckux creunanbHocreit sysos CCCP u I'IP.
OH ObI1 U3aH OAHOBPEMEHHO Ha PYCCKOM H HEMELKOM s3bikax B Mo-
ckBe (n3narenscrBoM “Heapa”) m Bepanne (M3gareascrBoM “Verlag
fur Bauwesen” noa HasBanueMm “Elektronische Streckenmessung”). B
3TOT Yu4eOHHK, NMOMHUMO TPAIMLHOHHLIX KIacCHYECKHX pasaenoB (06-
1Ue MPUHLMUMEI JAJIbLHOMETPHM, CBETO- U padHoAaNbHOMEDHI, paauo-
reofe3nueckue CUCTeMbl, BIMSAHME aTMocdepbl, MaTeMaTHyeckas o06-
paboTKa M3MEPEHMI), ObUIM BKJIIOUEHLI TaKWE HE OCBElUABLUMECS pa-
Hee B yyeOHOW NuTepaType no JanbHOMETPHHM BONPOCHI, KAK OCHOBHI
J1a3epHOif TEXHHUKH ¥ €€ NMPUMEHEHUE B JaNbHOMETPUU (Ha3eMHOMH U
CNYTHHUKOBOI1), reone3nyeckas HHTepHEpPOMETPUS ONMTHYECKOTO AMA-
NMa3oHa W CNYTHUKOBBIE CHCTEMbl pPaAMOAHaNa3oOHa, B TOM YHUCIE INO-
6anbHbiE.

TMocneAHMMHU MO BpEMEHH HaNUCAaHUA yyeOHBIMU MOCOOMSAMM  NO
Paanoreone3ny, BbIMYlEHHLIMH Ha Kadenpe, sBAAOTCA ABa BLIMYCKa
KOHCHEKTOB JeKuui, HanucaHHbIX [.A.lllaHypOBbIM ¥ BbllLIEAIINX BHYT-
PHBY30BCKMM H3aaHueM: “OCHOBH I'eofe3UUYECKOi NanbHOMETPUM”
(1990 r.) n “CseronanpHomepsl” (1991 r.). B nepsoM M3 HMX aBTOp
H3NIOXHJ C Hanbonee oBIKMX M COBPEMEHHLIX MO3HIMIA OCHOBOMOJA-
raowe NPUHUMMILI JTEKTPOHHON NaNLHOMETPHH, a BO BTOPOM— Jan
KOMIMAKTHOE M3M0XEHHE OCHOBHbLIX alnapaTypHbLIX peleHHI NIpU no-
CTPOEHHH CBETOAANBHOMEPHDBIX CXEM Pa3JHYHbIX THIIOB C paccMOTpeE-
HHUEM KOHCTPYKTHBHBIX OCOOEHHOCTEH M METOAOB H3MEDPEHHI.

C 1994 r. xypc “Paguoreole3ndeckie ¥ INEKTPOONTHYECKHE H3-
MepeHHUs” npeTeprneBaeT H3IMEHEHHA, BbI3BAHHbIE HEO6XOAUMOCTBIO OT-
Pa3uTb UHTEHCHUBHOE Pa3BUTHE METONAOB M3MEPEHHH C MCMOAb30BAHH-
eM robanbHbIX CIYTHHKOBBIX cucTeM. [Ins cneunansHoct AI'C Kype
rnosy4yaet HaspaHue “OCHOBBI DJIEKTPOHHBIX TeOAE3HYECKUX HM3MEpE-
HUIt”, ansa cneunansHoctn CIIT (u ans 3aouHoro daxkynbreta ¢ 1996
r.)— “Pannoreone3nyeckne U CNyTHUKOBLIE METOAb! B reoAe3uu”.

Hcnonb3oBaHue CNYTHUKOBLIX CUCTEM [JISi TOYHOTrO OMNpeleneHus
B3aMMHOTO MECTOMONOXEHHUSA OTHOCHTEJbHBIM METONOM CTAaHOBMTCH,
JUIA GONBLIMX paccTOAHMHA, Gonee 3QPEKTUBHBIM, YEM MPHMEHEHHE
CBETO- H PafHONANBHOMEPOB. DTO NPHBENO K BHIAENEHHIO CNYTHHKO-
BbIX METONOB Ha Kadeape BbiCLIEi reofe3uH B OTACALHYIO AUCLUITIH-
HY, N0 KOTOpPO# yXe€ TPETH# roa YWTAloTCs NEKUMR M- NpOBOAATCA Ja-
6opaTtopHble 3aHATHA (9Ty paGoty npoBoaatr A.A.lenunke, 10.I'.Kap-
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nywuH, I A.lllanypos u ap.). KpoMe Toro, B Hactosiliee BpeMs Iia-
HHUpYETCH NOCTAaHOBKA €lile HECKOJNBKHX KYPCOB, CBA3aHHBIX C pa3jiny-
HBIMH acneKTaMH MCNOJIb30BaHHS CIYTHMKOBLIX cHcTeM. OAHaKo cie-
JyeT 3aMETHTb, YTO B OCHOBE CMYTHHKOBBIX METOAOB JIeXaT NMPUHLH-
Nbl, OTHOCAILHECH K 3JIEKTPOHHBIM METONaM H3MEPEHHUsl paCCTOSIHHMH,
T.€. K TOi 06J1acTH, KOTOpPYI0O TPaAMUHOHHO 0603Ha4yaloT TEPMHHOM
“paguoreosne3usa”. [T03ToMy BBeA€HHE HOBLIX “CNYTHHKOBBIX” JHCLH-
TUIHH He OTMEeHseT HeoOXONMMOCTH COXpaHEHHS B Kypce PaaHoreoae-
3UH Marepuala Mo OCHOBHbIM NMPHHUMNAM CMYTHHKOBLIX H3MEPEHMI; -
HEODX0AMMO ML pa3yMHOe pa3rpaHHYeHHe U coyeTaHue. B cBsa3um ¢
3THM B HacTodllce BpeMs pa3paboTaHa HOBas KOHUENUMs Kypca pa-
JHUOTE0NC3HH C YUYETOM COBPEeMEHHON CUTyauuu B oOMacTH 3JEKTPOH-
HBIX reofe3udyeckKux uamepeHui. B ocHOBE 3TOi KOHUENUHU NEXUT
waed co3ganus pyHaaMeHTanbHoro 6a30Boro Kypca, OTpaXxalollero ce-
FOLHSILIHIO PealbHOCTb— TNOBCEMECTHOE NPUMEHEHHME IMEKTPOHHBIX
METOAOB B TE€OAE3MM, M OCBeluaollero Haubosnee obuine, KIlOYEBbIE
TIPUHLUMBI TAKOTO NIPUMEHEHHUS C LebIO AaTh CTYAEHTY, TaK CKa3aTh,
“3/1eKTPOHHO-TE0€3N4ECKYIO” MOATOTOBKY, KOTOpas siBUjach Obl Ga-
300 AN M3yYyeHHMS UM B JajibHeHLleM KOHKPETHBIX METOAOB, MpHOO-
POB H CHCTEM, pacCMaTPHBAeMbIX B IPYrux AMcUHIIMHax. Mcxoas u3
3TOro, aBTOPOM JAHHOH CTaThH ObLIO MpemioXxeHo (M oaobpeHo Ha
Kacenpe) aaTh TakoMy Kypcy HazBaHue “I'eoTpoHuka” (cocTaBieHHOE
M3 cloB “reopesus” W “snextpoHuka”). Mporpamma xypca “I'eotpo-
HHMKA” BKJIIOYAET B ce0d 6 OCHOBHBIX pa3nenos: |) DuU3nyeckue OCHO-
Bbl TE€OTPOHUKH; 2) DNeKTPOHHbICE U3MEPEHUA paccTosiHuM; 3) Dnek-
TPOHHBIE U3MepeHus yrioB; 4) lNeoaesnueckas wHTepdepoMeTpus (on-
THueckas U PCJIB); 5) CnyTHHKOBbie MeTOAbI (JlazepHas JalbHOMET-
pHs ¥ CRYTHHKOBbIE CHCTEMbI PalnOAMana3oHa) H 6) YueT BAMAHMSA
aTMocdephl.

BolmienpuBeseHHbI 0030p Kacaicsi HCTOPHU MpenojaBaHUs pa-
JHoreoae3un Ha Kadeape. Ob6paTumcs Tenepb K HayYyHO-HCCleAOBa-
TeJbCKON paboTe Kadenapnsl B 3TOH 061acTy.

HayuHble MccneqoBaHMA MO pa3NU4YHbIM acleKTaM 3JIEKTPOHHOM
JATbHOMETPHH HayalUCh Cpa3y Xe C MOSBIeHHEM AalbHOMEPHOH Tex-
HUKH, HO Haubojiee NHTEHCUBHOE Pa3BUTHE OHHM TOJYYHIH, HAUMHASA
NpUMepHO ¢ KOHUa 60-x— Havana 70-x roaos. K 3ToMy BpeMeHH Oblnt
HaKOIMJIEH 3HAYUTEILHLIH IKCNEPHMEHTANBHLEIA MaTepyan No AanbHO-
MEPHBIM M3MEPEHUAM, BLIACHUIHCHL OCHOBHbIE NMpoONeMbl W Hampas-
NeHus AanbHeinx uccnegosaHui. Jo 1970 r. ocHOBHbIE YCUNUS Obl-
N HanpaBAeH»! Ha pa3paboTKy CTpOroil TEOPMH CYLIECTBYIOLHNX Jab-
HOMEPOB ¥ YCOBEDILIEHCTBOBAHHS MX OTAENbHLIX Y3710B.. B 1972 r.
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A.B.Konapauiko 06001uun pe3yabTaTbl CBOMX MCCAEIOBaHHWI Takoro
poaa (a Takxe paGoT MO CO3NAHMIO U UCCRAENO0BAHUIO MHTEpGEPEHLIU-
OHHOro Kommnapatopa) B CBOeil NJOKTOpPCKOI auccepTalMH. B ToM xe
roay B nokropckoi auccepraumu M.T.[Ipunennna Obinv noaBeaeHbl
WTOTH TPpPOBEACHHBLIX UM Ha Kadeape BbiCUIEH Treode3WH TEOpETHYE-
CKMX M 3KCNMEPUMEHTANbHbIX UCCIeA0BaHUNH B 061aCTH reone3nyeckoi
pedpaKTOMETPUU— MHCTPYMEHTAJIbHbIX METOLOB ONpeaeaeHHUs TOKa-
3aTeNisl MpPENOMJIeHUs BO3AyXa NpPH AHHEHHbIX (1aTbHOMEPHBIX) H3Me-
peHUsiX U pedpakUUK NpPH YIIOBLIX U3MEpeHUAX. JanbHelee pa3Bu-
TME HaydyHbIX pa3paboTtok Kadenpbl B paccMaTpuBaemoil o0iacTv xa-
pakTepM3YeTcs, MaBHbLIM 00pa3oM, MOMCKOM HOBLIX MAEH M KX 3IKCIe-
puUMeHTaNbHOU npoBepkoil. OCHOBHbIE HaMpaBJeHHUS WCCIEL0BaHMIA:.
pa3paboTKa CBETONAJILHOMEPHLIX CHMCTEM C AKTHBHbIM OTpaXareieMm
ISl TOBBILLIEHUS NANbHOCTH ACHCTBUSA, ABYX- U TPEXBOJHOBas CBETO-~
NaJIbHOMETPHA C AKTHBHBIM OTBETOM, NMPHMEHEHHE MHUKOCEKYHAHOM
Jla3epHOil TEXHUKH, Freoae3uYeCKoe MCIONb30BAHHE paiHOUHTEPDEpPO-
MeTpHUH co cBepxanuHHo# 6a3oit (PCIDB), nanbHoMepHas WHTEpdepo-
METPHUSA ¢ UCNOJL30BAHUEM J1a3epOB, HEKOTePEHTHAS ONTHYECKas HH-
TepdepomeTpHsl, abCoNIOTHas JlazepHas UHTepPEpOMETPUS, UMNYIbLC~
HblHi MHTEPGEPEHLMOHHBIN METOA ISl TEONe3HYECKOH METPOIOTHH,
METOAbI CO3JaHMs KaNWOPOBOUYUHBIX 0a3MCOB .BbICIIEH TOYHOCTH, MC-
cnenosaHus no $a3oBOi M rpyNMnoBOi CKOPOCTH CBETAa, MOMIEJIH aTMO-
cepsbl, yuet BausiHua atMocdepsl B PCIB M cnyTHUKOBBIX M3Mepe-
HMSX.

YXe onHO 3TO NMepeyuciieHUe CBUAETENLCTBYET O BECbMa LUUPOKOM
CNEeKTpe MCCeNOBAHUI, OMPOBEpPrast YacTo BCTPEYalolIEeCss MHEHHE,
4YTO paauMoreone3uss (reOTpOHWKa)— 3TO BCEro JHWIUb CBETO- U PagHO-
najqbHoMmepbl. B mpouecce BHIMOAHEHUS HCCAEAOBAHHM CNELiHANHCTa~
MU Kadeapsl ObINTM YCTaAHOBNEHBI pabOYyMe KOHTAKTbI CO MHOTHMH HH~
CTUTYTAMH W APYTHMH OPraHU3allMAMH, Ha30BEM HEKOTODbIE M3 HHX:
®UAH, TOU, BHUUDPTPU, OKb MBDU, HITO “Metponorus”, HAO,
HUHHUUTAuK, HUUTAuK, EpItH, HUHUKIL, UPD. Pabota ¢ 3THMH
OpraHW3aLHsAMHM Benach MO0 Ha XO3A0rOoBOPHOM OCHOBE, MO0 MO N0~
roBopaMm 0 HaydYHOM COTPYAHHYeCTBe, AH6O, HaKOHEl, HMEIH MECTO
MPOCTO NUYHbIE NEAOBbIE KOHTAKThI.

OcHOBHbIE pe3yabTaThl UCCAEAOBAHHI MOXHO CBECTH K Cleaylo-
MM TIYHKTaM:

—pa3paboTaH MeTOA BBeACHMS MOMNPAaBOK 3a pedpakLHI0 paruo-
BOJIH TPU PAJMO30HAHPOBAHHM aTMOCGEPLI U COCTaBIAEHbI TaOMMLbI,
NMPUHATBIE K HCNOABL30BaHHIo B LleHTpanbsHoit asposiornyeckoit obeep-
Batopuu (LIAO) (M.T.MMpunenuH, A.H.T'ony6es, H.C.3a6onoTHbii);
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—pa3paboTaHa M peaM30BaHAa Ha NMpPaKTHKe aKTMBHasi CBETOAA/Ib-
HOMepHasi CHCTeMa KOTePEeHTHOrO THMa, He MMeElolas 3apyGexHbIX
aHanoros (M.T.[lpunenux, A.H.Tony6es, B.T.®Penoco);

—pa3paboTaH NMpoeKT NBYXBOJTHOBOH CBeTOAANLHOMEPHON CHUCTe-
Mbl C aKTHBHBLIM OTpaXarejeM A1 U3MepeHHs OOJIbUIMX pacCTOSHUMH
Ha reOAMHAMHYECKUX MOJMrOHaX, a TakXe MPOEKT aKTMBHO-NAacCHB-
Hol# cucreMbl (A.H.Fonybes, M.T.I1punenun);

—pa3paboTaH M MCCNEN0BaH B MOJEBbIX YCNOBHAX OJHOBONHOBbIN
MHTEPHEPEHLMOHHBIN CMOCO6 OnpeaeneHHs pcdapaxuuu NpH YrAOBLIX
usmepenuax (M. T. TIpunenun);

—pa3paboTaH HOBbIH MPHHLMIT ONTHYECKOTO HHTde)epCHuMOHHOI‘O
YMHOXEHHS paCCTOAHWI1 B OOMH 3Tan C UCMOAb30BaAHMEM MCTOYHHKA C
nepeMeHHONW AIHHOM KOTEPEHTHOCTH M TMPOBEAEHbl €r0 IKCNEPHMEH-
TaJbHble HUccaenoBaHus (M.T.[Ipunenun, A.C.MenoBHKOB); ’

—JIaHO CTpOTOe pelleHHe 3afayd 06 MCNoJp30BaHMM (a3oBOil U
TPYNMOBOH CKOPOCTH CBETA NPH HMHTEPDEPEHIMOHHBIX U3IMEPEHMAX
pacctosiHuii (M.T.I[Tpunenun, A.H.T'ony6es, A.C.MenoBHKOB);

—10CcTpoeHa Haubonee obLias M CTpOras TEOPHS y4YeTa IokKasaTe-
A8 TIpeAoMIEHUS BO3AYXA NPU CBETOAATbHOMEPHLIX U3MEPEHUSAX C Yue-
TOM JIMCNEPCHOHHLIX cBoicTB atMocdephl (A.H.T'onyGes);

—BbISICHEHbI BO3MOXHOCTH Te€0J€3HYECKOTO NMPUMEHEHHS CBEPX-
- KOPOTKUX (MUKOCeKyHOHbIX) umnyabcoB cBera (M.T.[lpunenux,
A.H.Tonybes);

—pa3paboTaH MeTOA W aNrOpUTM BBEAEHUS MOMPABOK 3a BJIHUSHHE
atMmocepst npu PCIAB-usMepennsx (I.A.LLlanypos);

—IpPeUIOXKEH U pacCYUTAH HOBbIA THM KOMMAKTHOW aHTEHHbI pa-
nuoteneckona nis PCIB (I.A.lllaHypos);

—MpeAloxXeH psjl HOBbIX METONOB YHETa IOKA3aTedAsl MNpenoMie-
HHS BO3/yXa NMPH U3MEPEHUH PACCTOSIHHIt Na3epHLIMU HHTepdepoMeT-
pamyn nepeMmewieHni (A.H. Fony6es, C.H.3axkpoiiliukoB);

—MpeaioXeHa HOBas KOHLEMUHUA [OCTPOEHUS METPOAOTHYECKOH
LEeMOYKH nepeayn pasMepa eAMHULbI JUIHHBI OT €IMHOTO 3TaNOHa Bpe-
MEHM-YaCTOTbI-UVIMHbl HA JIHHEHHbIt 6a3HC ¢ ucnonb3oBaHUEM abco-
JIIOTHOTO Jla3epHOro HHTepdepoMeTpa U METO/ CO3laHUA KanubpoBou-
HOTO METpOJIOrHYecKoro 6asuca Hausbicwiedt TouHocTH (1070 — 10°1Y)
nnHoi 1 km (A H.Fanybes, A.M.UYexoBcKkuit);

—pa3paboTaHa cxema ABYXJa3epHOro TPEXBONHOBOrO AanbHOoMepa
JUIS YBEJIMHEHHS JUTHHbI 3TATOHHOTO KanubpoBouyHoro 6a3uca no 15-20
KM C obecneueHHeM TOYHOCTH nopsaaka 3-10* mia kanubpoBkM anna-
paTypbl CIIYTHHKOBBIX CHCTEM reoje3ndeckoro HasHauenus (A.H.Fo-
ny6eB, A.M.UYexosckhit);

—TNpeA1oXeHa U IKCMEPUMEHTANbHO MOATBEPXAeHAa BO3MOXHOCTD
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CO3JaHUS1 HOBOTO CPEICTBA NMOCTPOEHHSI MPOTAXEHHBIX (MHOTOKHIIO-
METPOBLIX) METPOJIOTHYECKHX 6a3UCOB— UMMNYIBCHOTO HHTepdeEpOMET-
pa ¢ MCTOYHHMKOM KBa3MOeNOro cBeTa, HHULUHPOBAHHOIO MOUIHBIM
TTMKOCEKYHIHBIM JIa3€PHBIM H3/yYEHHMEM TIPH MPONYCKaHHM €ro yepes
HeJaWHelHylo cpeny (A.M.YexoBckuit).

H3noxeHHble BbIllE Pe3yabTaThl HCCJAEAOBAHUN OTPaXKe€HBHI B MHO-
TOYMCJIEHHBIX Hay4HO-TEXHMYECKUX OTYETax, CTaTbSIX M JOKIajax Ha
pPa3IMYHbIX HAaYYHBIX KOH(EPEHIHAX U CUMIIO3UYMax, B TOM YHUCIE H
3apybexHbix. HekoTopbie pe3ynbraThl ObUIH ONyOIMKOBAaHbI B HHOCTPAH-
HbIX HayyHbIX XypHanax (“Tectonophysics”, “Bulletin geodesique”
“Survey Review”, “Applied Optics”, “Metrologia”, “Optical
Engineering”). [To BBIMOJIHEHHBIM MCCIIENOBAHUAM MONYYEHO B OOLLEi
CJIOXHOCTH OKOJIO 30 aBTOPCKMX CBHAETEJIbCTB Ha M300pETEHMS; 3a-
wHWeHH 4 nokTopckux aucceptauuu (A.B.Konagpawkos, M.T.IIpu-
nenuH, A.H.Tony6es, ' A.lllaHypoB) U HECKOJBLKO KaHAUIATCKHX
(H.C.3a6onotHuit, B.T.®Penocos, A.C.Menosukos, C.H.XopeHko,
C.H.3akpoiiiukoB, A.M.YexoBckuit).

KpoMe xypHanbHBIX MyOIHKalHUii, crienMaiucTaMu Kadeapsl B pac-
CMaTpHBaeMoit 00J1acTH HamMcaH psn 6ojee KPYNMHBIX HAY4YHbIX paboT.
PaHee yxe ynoMHHaioch o MoHorpadpusx A.B.Konapauikosa “HUH-
TepdepeHLIMsa CBETa M e¢ NMPUMEeHeHHe B reone3un” (1956 r.) u “Aaex-
TpoonTHyeckue aajbHoMepbl” (1959 r.). Janee nmpuBoaum pabGoTsl B
XPOHOJIOTHYECKOM TOpPSAKE:-

1972 r. M. T.Ilpunenun, A.H.Tonybes. On’mqecxue KBaHTOBBIE Te-
HEpaTophl B T€OJe3HYECKUX H3MepeHHAX (MoHorpadusa, u3n-so “He-
apa”).

1979 r. M.T.Ilpunenux, A.H.I'ony6eB. UHCTpyMEHTATbHBIE METO-
Jbl Teomesndeckoit pedppakromerpun (063op B ¢6. BUAHUTHU “Urtorn
Haykud M TexHHKH. ['eonesus u aspocheMka”, T. 15).

1980 r. B.M.Jlo6aueB. PanuoaneKTpoHHas reoie3us (MoHorpadus,

u3n-so “Henpa”).
- 1983 r. M. T.Ilpunenun, I' A.Illanypos. Meron anMHHOGa3UCHOI
paaMOMHTEPDEPOMETPUH U €ro reoie3uYecKHue NpuioxkeHus (o63op B
c6. BUHUTH “Urorn Hayku u TexHukH. ['eone3us u aspocremka”,
T. 21).

1985 r. B.d.bonbuiakos, A.H.T'ony6es. I/Iamepeﬂue paccmmmn
CBETO- H pa,uuonanbﬂomepamu (B “CnpaBoyHMKe Teoae3ucTa”, T .2,
u3n-so “Hegpa”).

1991 r. A.H.T'onyoes. [Ipubopsl U METOABI 3NEKTPOHHON NAIbLHO-
METPHH M TaxeoMeTpPHH (B cnpaBoyHoOM nocobuu “Teone3ns”, BbIN.
“T'eome3nyeckue U GOTOrpaMMeTpHYECKHe NpHGOpLI”, U3a-Bo “He-
apa’).
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1991 r. A.H.Tony6es, B.A.XaHoB. JlazepHas WHTepdepoMeTpHs
6onbluMx paccTossHUi (MoHorpacdwus, usn-so “Henpa”).

TakoBbl OCHOBHbIE MTOTM IEATEJbHOCTH Kadedphl BHICILEH reone-
34U B 06JIaCTH 3JIEKTPOHHLIX METOAOB JUHEHHBIX U3MEpEeHHI.

Tocmynuna 17 nosbps 1997 e.

YK

MockoBcKHit TOCyAapCTBEHHBIA YHHBEPCHTET
reole3uy U KapTorpapuu
IMpodeccop, noxrop reorp. Hayk B.C.Kycos

HEPBBIE KAPTOTPA®O-TEOAE3NYECKHE PABOTBHI
HA 3EMJISAX YEXOBCKOro HOJIMI'OHA

Kax u3BecTHO, reome3uyeckuii MOJUIroOH, pacHoJOXeHHHI1 B Ye-
XOBCKOM paioHe MockoBckoi 06/1aCTH, KaK OCHOBHasi «IoJjieBas ay-
autopusi» MUHUTAuK 6bu1 oTkpeiT B 1948 1. OnHako reone3sHyeckue H
Kaptorpadpruyeckie paboThl Ha CTaBiued B cepearHe XX Beka, BepoOsT-
HO, Hanbojiee UHTEHCUBHO KapTorpadpupyeMoil TeppHTOpHeH CTpaHbI
6yoylIMMHU reofe3ucTaMM BbICIUEH KBaau(HKALIMH BEJIHUCh U paHee,
KaK BBISICHWJIOCH, H 0O CaMOro ocHOBaHWs KOHCTaHTHHOBCKOro Me-
XEBOr0 WHCTUTYTA.

PelrMTebHBIM 11aroM Mo pa3BUTHIO TOYHBIX M3MEPHTEJBLHBIX pa-
60T Ha oTeuyecTBEHHBIX 3eMJsAx sABwica Manudect «O leHepanibHOM
pa3MeXeBaHMH 3eMeJb BO Beelt MMNepHH» ot 19 centabps 1765 r. [1].
B wesnsix ymopsinoueHHMs 3eMeJNbHbIX OTHOLUEHHI K 5TOMY BPEMEHH Ha-
3pejia HacTOATEAbHAasA HEOOXOOUMOCTb TOYHOrO 3HAHMS BEJWYHH IJIO-
manen 3eMaeBIafeHU U Ux reoMeTpuyeckoi KoHburypauuu. Takyio
UH(OPMaLUIO 0 MECTHOCTH MOXHO IOJYYHMThb TOJLKO Ha OCHOBE NoJe-
BbIX KapTorpago-reoae3snyeckux pabor.

IlepBbiii noneBo#t ce30H Mo peanusalMu 3agay [eHepaibHOro Me-
XeBaHUS OTKpblics B 1766 r. Ha 3eMnax Mockosckoro yesna Mockos-
ckoi rybepHuH. B 6amxaitiine roasl paGoThl N0 MEXEBAHHIO OTKDHI-
JIMCh M B Apyrux ye3gax MockoBckoit ry6epHun. I'eone3anyeckuM oboc-
HOBaHMEM CO3/IaBAEMbIX Ha KaXIO€ OTAEJbHOE 3eMJIEBJaZCHHE KapT
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macwitaba 1:8400 (100 pycckux caxeHeit Ha MECTHOCTH B OAHOM aHT-
JIMACKOM OI0iMe Ha Kapte) SIBJISUICSI 3aMKHYTbIi TEOAOJUTHBIN Xoi, B
Ty 3MOXY €ro Ha3biBAJIH— «OKPYXHas MeXa», MPOKIaAbiBaBIIMICA MO
BHELUHEH rpaHHMuUe 3emieBnaneHus. JIMHUM xoaa U3MEPATHCh MEPHOI
LEMbI0 C MPHBEAEHHUEM YHUCIIOBBIX PE3Yy/IbTaTOB C 1HArOM KBAaHTOBAHHS
B | caxeHb (B penkux cayuasx 0,5 caxeHH), yrnbl H3IMEPSJIHCh acTpoO-
Ns6ueil ¢ waroM KBaHTOBaHUs 15 MUHYT, C TAKHM X€ LIaroM [Uis Ka-
X0 TUHUM MeXH Ha KapTe 3aUKCHpOBaH €e MarHWTHbI pym6. B
apXuBax CTpaHbl COXpaHHJIOCh OFPOMHOE KapTorpadHuecKoe HacieaAHe—
0KOJI0O | MMJUIMOHA PYKOMUCHBIX KapT MaciiTtaba 1:8400 koHua XVIII
CTOJIETUSA HA 3€MJIM, B OCHOBHOM LIEHTpaJibHLIX ry6epHuit Poccuu.

Ha pucyHke npuBeaeHo coBMellieHHOe KapTorpaduyeckoe H3obpa-
XEHHE COBPEMEHHBIX TpaHUL YexXOBCKOro reoJe3MuyecKoro nojuroHa
MUHUTAuK ¥ rpanunu wectn coceaHux semiennageHuit XVIII peka
no aaHHbiM leHepanbHOro MexXepBaHusa. MCTOYHHKAMH COCTaBJeHMs
3TOH CXeMbl SIBUJIUCH 6 «reOMETPUYECKHX CMELHANbHBIX MIAHOB»— 6
MEXEBbIX PYKOMHMCHBbIX KapT BTopoil monoBuHbl XVIII Beka, xpaHs-
wnxcsi B Poccuiickom rocapxuee apeBHHX akToB [2]. Mcxoanblie maa-
Hbl uMewT Macwtab 1:8400, Maciuitab u306paxeHHUs] Ha PUCYHKE OKO-
J0 1:84 000. B nmongasnsoweM GONBUIMHCTBE Clly4aeB peanbHas rpaHu-
La KaXxAoro 3eMJIEBNAJCHHsI AOCTaTOYHO XOpOLIO ONpeaensieTcsl Teo-
JOJIMTHBIM XOAOM— B 3aBUCHMMOCTH OT €€ H3PE3aHHOCTH JIOMaHBIMH
JIMHUSAAMU Da3HOH JTMHBI (Ha PHUCYHKE KPYXXKH-NYyHCOHbI cCXeMaTHye-
CKH COOTBETCTBYIOT TOYKaM MOBOPOTa Xofa). Berpewalotes peakue ciy-
Yyayu OMpeaesieHUsl pealbHOH IpaHULbl MHaYe— crnoco6oM meprneHan-
KyJaspoB. Ha pucyHKe 3TO y4yaCTOK rpaHMIbl 3eMeJb ceablia MaHyul-
KMHO no peke JlonacHe. Baonb minHHOM cTopoHbl xoaa (6oaee 700 M)
yepes Kaxable 50 caxeneit (1 caxenb XVIII Beka paBHa 2,16 M) uaMe-
PEHBI JJIMHBI MEPNEHANKYAIPOB 10 6epera peku.

Kak BMIMM MO pPUCYHKY, TEPPHUTOPHS TreOAe3W4YeCKOro MOJIMroHa
«pacrnoiaraetcsi» Ha ABYX yyacTKax— 00Jibluasi 4acTb Ha 3eMJIsIX cela
Cnacckoro, UyauHoBo ToxX ¢ gepeBHei COJHBIIKOBO W HeGosbluas
I0ro-BOCTOYHAs 4acTb MOJIMTOHA Ha 3eMJisiX depeBeHb JlioTopeuKoii
Ky3bMuHo#. Ha naty MexeBaHusi— KoHell 1760-X rogos 3TH 06a Baa-
JeHus, a Takxke nyctowd bonbuwoe u Manoe TioHsieBbl aAMUHHUCTpa-
TUBHO SIBJISUIMCb 4acTblo MoCKoOBCKOro yesaa, 3eMiu cena Kynakosa,
cenbua MaHyukuHo M nyctown lonsHkuHO 6b1H B CeprniyXxoBckoM
yesne. C 1781 r. B COOTBETCTBHH C peanu3alueil Apyroi paaukKanbHoi
pedopmbl npasuTenbcTBa ExatepuHsl 11, Tak Ha3biBaeMoit o6aacTHoil
pedopMbl, 3eMan 6yayliero NoOJAMroHa OKa3aluChb BO BHOBbL 00pa3o-
BaHHOM [TonosnbckoM yesne, Kak M ceJblo MaHYyLWIKHHO, a TaKXe CO-
ceaHue 3emau cen KpiokoBo, 3auareiickoro u Cankos (Ha MecTe ABYyX
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2 - nycrown Bonbwoe n Manoce TIoHROE
3 - Yexocacxmih noanron MUNTANK

Puc. IpaHHLBI lIeCTH cocenHUX 3emnernaneHuit koHua XVIII seka
B paiHOHe COBpeMEHHOTO reoaesndeckoro nonurona MUUTAnK

nocnegHux ¢ 1954 r. o6pasosan ropoxn Uexos), ceno Kynakoso u nyc-
Tob TonsiHkMHO ocTanuchk B CepnyXxoBCKOM ye3fe.

HecMoTps Ha To, 4To B 1766 T. nepBbIMU HauyalM MeXeBaTb 3eMJIH
MMeHHO MoCKOBCKOrO ye31a, U3 NPpUBEAEHHbIX HA PUCYHKE LIECTH 3eM-
J€B/IAICHUA CaMBIMM MEPBBIMH YYaCTKaMH, Ha KOTOPbIX ObLTH BbINOJI-
HeHbl reofesnueckue paboThbl, okKasaiuch BaaneHHss CeprnyXxoBCKOTro
ye3na. CooTBeTCTBEHHO, 5 U 6 Maa 1768 r. naTUpoOBaHBl MeXeBhle pa-
6otbl Ha 3emaax cena Kynakosa u nyctoiun lNonsHkuHo. [1epsbiii Teo-
JOJUTHBIA X0 Ha 3eMJjsix 6yayuwero nonurona MUUTAuK 6bin npo-
JNoxeH 22 okTaAbGps 1768 r. (Mo cTrapoMy CTWIIO) NMPH MeXEBaHHUHU 3e-
Menb pepesHM Jliotopeukoii. 3MepeHus BLIMOJHUA 3eMmiaeMep, ce-
KyHa-Maitop Jleontuit Ocunosuuy JlyropuHos. Cnenyowmm aHeM— 23
OKT6pa 1768 r. naTUpOBAHO MeXeBaHWe COCENHEro y4yacTKa— MNyCTo-
uieit boabuioe U Manoe TioHsieBbIX, ABTOP-HUCMOMHUTEND NMOJEBLIX pa-
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00T cHoBa JIYyTOBMHOB.

OKpyXHasi MeXa WY 3aMKHYTbIi TEOJONHUTHbBIA Xol MO rpaHuie
3eMeb aepeBHH JlioTopelkoit HacuuThiBaeT S0 BeplWIMH H JIHHY. 6o-
nee 16 kM, xon Bokpyr nycrouseil TroHsieBbix uMeeT 30 BEPWHH H ATH-
Hy Oonee 10 xM. HecMmorps Ha 4 obwue ctopoHsl u 3 obwux yrna
NOBOPOTA, HY TOT HU APYro# XOo4 Ha NaHHOMU LIMPOTE B KOHLE OKTAOGPSA
Mecsua (110 HOBOMY CTHJIIO 3TO 3-4 HOS0pSA) B YCIOBUAX cpeaHeit mo-
nocsl Poccuu ¢ uenbio n acrponsbueil 0QAHOMY UCTIONIHUTENIO 32 ONMH
JleHs He nponoXuTb. Kak u3secTHO, B TOM xe 1768 r. 6bi1 H3naH fpa-
BUTEJIbCTBEHHBIH YKa3, HOPMUPYIOLIHMI TPYA 3eMaeMepoB— «O Npous-
BEAEHHHU 3eMJieMepaMH MoJeBOi paboTbl B CYTKH 5 BEPCT C TPETHIO»
[3]. Oanako no HauIMM JaHHBIM, peasibHas NTPON3BOJMTENLHOCTD 3eM-
JleMepa COBCEM HHasi U MOXeT ObIThb pacCuMTaHa CileayloluM obpa-
30M.

leHepanbHOe MexeBaHHe no Tepputopuu Ilogonbeckoro yesna, Ha-
NIpUMeED, B OCHOBHOM BBINOJHEHO 32 TP NMONEBbIX ce30Ha— 1768, 1769
u 1770 rr. U3 561 BrapeHui ye3na 3a 3TH TPM roaa nojyvyeHbl Mexe-
Bble MiaHbl Ha 501 yyacToK cMiaMM mpakTHYeCKH |2 aBTOpOB-3emie-
MepoB. [ToneBoit ce3oH To# 3moxu npoaoaxancsa okojno 210 paGoumnx
ZIHe#, cyns no aaTupoBKe mnaaHoB, ¢ 20 anpens no 20 HosaGps, 6e3
BBIXOZHBIX M BockpeceHMil. CpeaHsas mnaolwanb semaepnaaeHus Ilo-
nonbckoro yesaa okono 300 pecatuH (163 Thic. mec./561). Tpunsas
reoMeTpuyeckyio GopMy CpelHero BNaJeHMs 3a KBaapaT, NOAYYHM €ro
nepuMeTp— 6,5 BEpCT— TaKoBa, CeAOBATENbHO, JTMHA OKPYXHON MEXH
CpeIHero 3eMyeBNafieHUs. YUUTbIBass UCTONb30BAaHHE KaXA0ro Xoaa-Me-
XHW ABaXAbl— AJIs1 ABYX CMEXHbIX 3eMJIEBNIAACHHUH, nonyyaeM Heobxo-
IUMBIH cpeAHUit 00beM reonae3Myeckux pabor— 3,2 BepcTbl X0Za Ha
BJIafiCHHE.

B 1abn. 1 npuBeneHa cymmapHas (3a 1768-1770 rr.) npoussoau-
TENABHOCTb NMEPBLIX 8 MO BHINONHEHHBIM 060BbEMaM paboT 3eMJIEMEPOB, a
B Taba. 2 OTHOCUTENbHAA MHTEHCUBHOCTb MEXEBbIX paboT BHYTpH Mo-
JIEBOrO ce30Ha no MecsiaM B %.

Jaxe «nepBblit MO NMPOM3BOAHTENLHOCTU» 3eMJIEMEp— KamnWTaH
WsaH 'HeBbilieB, Nonarasach Ha naHHble TabauL | U 2, 1OCTUraeT MaK-
CUMaJbHOH BHIpa6OTKM B Hiode— 8 myaHoB B Mecsll (100:3x24%), wnn
npoxsianbiBaeT B cytku 0,83 Bepcthl xona (8x3,2:30), T.€. aenaer Bce-
ro-HaBcero 16% Hopmbl. TToguepkHeM, YTO 3TO HAWBHICLIAA TPOU3BO-
JMTENLHOCTb 3eMiieMepa, Oosiblias WX 4acTb paboTana MOYTH BABOE
MepieHHee (Tabn. 1). [IpaBoMepeH Bonpoc— novyeMy MexeBasl aJAMH-
HHUCTpaLMs He obpallana NOJXHOrO BHUMAHUS Ha CTPOroe BbIMOJIHE-
HMe ykasa [3] (5 BepcT ¢ TpeTbiO B CYTKH) WJIM 3Ta HOPMa HE YYMTbiBa-
Jla Hen306eXHble, KaK FOBOPSAT Ire0le3UCTbl CETOAHS, «OPIIHKH»?
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Ta6nuua |

3emnemep Yucno nnaHos
I'HeBbIMmIEB 100
JlyroBuHOB 7
KoHawipes 53
INosannuny 51
SApbllIKHH 46
JenbBux 43
Hazumos 39
Byaakos 37
Cymma 446
Ta6anuwua 2-

Mecsan %
Anpensb 2
Mait 10
HioHb [0
Hionb 24
ABrycT 22
CeHTabpn 18
OxT46pb 12
Hosb6pb 2
CymMa 100

Kak 65l To HH Ob1J10, HE3ABUCHMO OT XapaKTepa BhIMOMHEHUS HOPM
'B TOJIE PE3Y/NbTAT Tpyla oTeyecTBeHHHIX 3emaemepoB XVIII cronerus
HaNIWL0— HacNeANe B MUJUJIMOH KapT, OTPOMHBIH MJIACT UCTOPHUECKHX
MCTOYHHUKOB pa3iUyHOH HH(POPMALIMM M HE TONbLKO YHCTO Tonorpadu-
ueckoil. [IpuBeneM ¢ HeGONBUIMMHU COKpaUIEHHSIMHM 3arjlaBHbI# ab3all
MEXEBOro MJlaHa TOTO 3eMJEBAAAEHNUA, Ha KOTOPOM HbIHE pacrojoxe-
HA OCHOBHas 4aCTb TEPPHTOPHH HALLEro [MOJHUIOHA:

«['eomeTpuyeckuit cneuMalbHblii mnaH MockoBckoro yesaa, 3a-
MBILKOrO craHa, ceny Cnackomy, YyanHOBO TOX, BlaAeHWe ACHCTBU-
TeJAbHOTo TaiiHoro copetHuka MBaHa Hukudoposuua TioTyeBa XeHbl
Arpadenn HuxonaesHsl, cocTosno B cnope ¢ cenom CankamMu bopos-

CKOro yesza, Mexesan 25 mad 1769 r. npembep Maitop I'puropuit Kou-

JbIpeB, MeXy yTBepaud B 1776 r. nognonkosHuk fAxos JlaBpos. [1aiu-
Hsa 710 necatuH 483 xpanpaTHbIX caxeHeit, gec 59 a. 1515 c., nec men-
koit 85 1. 1223 c., ceHHoit nokoc 61 a, 694 c., cenenus 41 a. 1643 c.,
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noporu 8 a. 2001 c., peuku 14 a. 1578 c., scero 981 a. 1937 c., B cene
29 nBopoB, B HMX Myxckoro noay 107 ayut, xeHckoro 110, B aepesHe
ConHbliikoeo 38 neopoB, Myxckoro nony 166 ayui, xeHnckoro 125».

HeGonbliasi 10ro-BoCTOYHAA YaCTh MOJMUIOHA «MPUHALIEXHUT» 3EM-
JIeBAajeHNIo aepeBHHU JlIoTOpelKoi, KoTtopoe Mexesan JlyToBUHOB 22
oKkTAOps 1768 r. Yucaosbie NaHHBIE TEOAOJMTHOIO X042 MO €ro 4acTH
obue ang 3emens gepeBHHU JlioTOpeukoi U 3eMenb ceja Cnacckoro
COBEpPLIEHHO OAMHAKOBbl— OJAMHAKOBb JVIMHbI IMHKUH U YIIIbI MOBOPO-
Ta. COBEpPLUEHHO OYeBUAHO, 4yTO B 1769 r.. KOHABIpEB BOCNOABL30BANCA
NONeBbIMHU JAHHBIMH U3MepeHuii 1768 r. JIYTOBMHOEA, YTO Aaxe peKko-
MEHO0BAJOCh COOTBETCTBYIOIIEH HHCTPYKLHWEH C LieJbl0 YCTPaHEHMA
BO3MOXHBIX pacxoxaeHuii [4]. OTMeTUM, YTO Ha XPAHALUHUXCS MeEXe-
BbIX MJIaHaxX NPUBEACHHbIE 3HA4YEHUA YIJIOB MOBOPOTA OKPYXHONH MEXH
(HaHOCHJIMCb W MpaBbl€, W JeBble yrabl rae ynobHee) B CyMMe Bceraa
AalOT MO 3aMKHYTOMY XOAY HyJeByl0o HeBA3KY. COBOKYMHOE Xe KayecT-
BO MPOJIOXEHHUS XOAa, ONMPEIENICHHOE 10 BBIYMCAUTENBHONH 00paboTke
HECKOJIbKHX AECATKOB IUIAHOB, YKa3biBaeT Ha CPEAHIOI0 OTHOCHUTE]b-
HylI0 JIMHEHHY10 HeBsi3Ky 1/200 /5]. UuTepecHo, uTo cpeau obpabotaH-
HBbIX X000B B pabore [5] caMbIM TOYHBIM OKa3aics XOA-MeXa BOKpYT
3eMenb cesaa Kynakosa (1/760).

3emnesnanenue aepeBHU JloTopeukoil, BKIIOYaBUIEH W NEPEBHIO
Ky3bMHHY, HMENO TakXe 3HauMTeNAbHYIO riomanb— 6Gonee 8§10 necs-
THH, JIIOAHOCTb €TO elle Bbliie— OO0LUee YMCA0 Ayl MYXCKOro rnosna
362, npuHagsiexano oHO BAOBE NOJKOBHHKAa Bacunua MeaHoBuua U3z-
Mmaitnoa Mapde Hukonaesue.

YauBHUTENbHO, HO 00€ XO34MKH 3eMeNlb HALIEro MOJAUIOHA B KOHLE
XVIII Beka, snosbl ArpadeHa Hukonaesna u Mapda HukosnaesHa,—
ponHblie cectpol MBaHOBBI, CPaBHUTENbHO HEMOAANEKY OT MOJMIOHA
(nycrowb l'opoaniuu Cepnyxosckoro yesna) 6bu10 BiafeHHe U UX TPETb-
€4 cecTpbl, me4yaabHO 3HaMEHHUTON BAOBH Hapbu HHKoAaeBHbI
CantbikoBoil— «Cajntblyuxu». OTMETHM, 4TO nociae cyaa Haa Canthi-
yuxoit Myx ee cectpol I.H.TioTueB npuobpeTtaeT ee rnaBHOE UMEHHE—
cesio Tponukoe ¢ nepepHeit BepxrHue Tensble CTanbl y BEPIIMHbBI Pelb-
eda coBpemeHHoH MockBbl (253 M) [6].

Boicokasi cTerneHb MOAPOOHOCTENH COAepXAHHA H AOCTOBEPHOCTH
MHGOPMALIMHM MEXEBbIX IUIAHOB O BAAENbLIAX Yroauit 0coGeHHO Npo-
SICHSIETCA, KOTAA MPEANPUHATH MOMbITKY MOJYYHTb aHAJOTHYHbBIE CBE-
NEeHUS N0 ADYTHM UCTOYHMKaM. Hanpumep, HoBeiiLuas 3HUUKIIONEANS
[7], npu cratbe «ropoa YexoB» MEPEUUCNET HEKOTODblE M3BECTHbIE
3eMJIM M MX Blagensues no YexopckoMmy paitoHy. K coxaneHHio, aaxe
M3 NMPHUBEACHHBbIX Ha Hauled cxeMe (puc. 1) 3eMenb W BAaAesblLieB 10-
nyuieHa nyraHuua (3eMasmMu cena Caaku ragenu He tonbko Eponku-
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HbI, BJaaeabLaM JIIOTOPEHKOro MPUHAMAJIEXATIH U COCEAHUE 3EMJIU Ce-
na HosopoxaecTBnHo, BaCKHHO TOX W T.4.).

Hackonbko 6orara Haila UCTOpUUYECKas ACHCTBUTENLHOCTD HA BCE-
BO3MOXHBIEC YHHBI M 3BaHHUs, ONMAThH-TAKH MOXHO BBISICHHTBH M0 MEXe-
BbIM MN1aHaM, a He y Jlans uau B BCO. Kpome o6uien3BeCTHBIX: npa-
TIOPIUUK, TMOPYYMK, acCE€CCOP M pa3HbIX COBETHHMKOB MEXEBbIE KapThl
(GUKCUPYIOT: BULL BAXMUCTP, CEKYHA POTMUCTP, KeaepMeHcTep, MyHA-
KOX, CTPAINMYHH KOHIOX H T.A.

OrpoMHblif MIacT CBEAEHHH W 3KOJIOTMUYECKOTO XapakKTepa MpUCYT-
CTBYET Ha MEXEBbIX AOKYMEHTAaX— IJlaHax Maclutaba 1:8400. B 1760-¢
roAbl 3eMJU OyAyLIErOo MOMMIOHA ObUTM CBOOOAHLI OT JIECHOM pacTH-
TEJBHOCTH W ABASANUCH NaluiHei., He6e3biHTepecHOM OyaeT nmomnbiTKa
OMNpEeAeINTL BETHYHHY H3MEeHEHHUS 3a 230 JIeT N00XEHHA MarHUTHOTO
MEpHAYaHa, MOYEMY-TO MPUHATO CYUTATh HAYA/JIOM FEOMArHUTHBIX W3-
MepeHHit nepuon 1830-x rogoB. OkpyXHas MexXa MO TEPPUTOPUM Ha-
LIETO IMOJUrOHAa, ABUrasAchk Ha lor ot ycthsi Cyxoi JlonacHm, cocrosia
U3 4 nuHUR (Oo 3eMeb nycroweil TIOHSEBBIX) CO CleAyIOLIUMH YU~
CNOBBIMM mapameTpamu (Tabn. 3).

B Ty 3moxy 3TOT yyacTOK MeXH MPOXOAUI Nno nojiepoi pgopore Ky-
nakoBo-ConHbiiukoBo. He coxpaHunach nM ee yacTh BOM3M CHTrHasla
«[eononnroH»? .

Kazanoch 6bi, O CpaBHEHMIO C NEPEUHEM YCJIOBHBIX 3HAaKOB KpyI-
HOMACLUTAOHBIX TOMOKAPT [0 pa3aeiy 06 beKTOB MPHPOAbI ajiaBUT BO3-
MOXHBIX COOOILLIEHHI MeXEBBIX KapT H HE TaK BEJIMK, OH HAaCYUTLIBAET
HEMHOrHM Gonee 40 no3uuuii (tabn. 4).

HexoTopas yacth Tonorpaguyeckux HOMEHKIATYP ¢ MEXEBbIX KapT
[0 CHX NOp A0 KOHLA HesicCHA (MOJYMyCTOlWUb, MOJYAEPEBHS W T.M.):
YpespbiyaiiHO HHGOPMATHBHBI AOKYMEHTBI MEXEBOIO €A B TOMOHU-
MHYECKOM OTHOLUEHHUH, OCOOEHHO OEepeXHO OHH XpPaHSAT AAHHBIE O Me-
penMMeHOBaHUAX 00bekTOB B hopMe, Hanpumep, «ceno Cnacckoe, Uy-
JHHOBO TOX» UJIU «cesio 3ayareiickoe, JlonacHs Tox». Ha Teppuropun
[Tononbckoro ye3aa Hemopaneky oT 6yayuiero reonmonuroHa B XVIII
BEKE BCTPEYAIOTCA CAYYaH He TOJIbKO ABOMHBLIX M TPOHHBIX NMepeUMe-
HOBaHHi), a JaXe UMeeTcd OQUH 0OBEKT, KOTOpbI 3aduKcupoBan ye-

TaGtanuuga 3

154,3 227

JUIMHA INHHH, CaXeHHN MaruuTHbI# a3UMYT B rpajycax
232,0 193 W

95,5 28 |

256,0 192 \

|

168



Tabnuua 4

3eMi1s nalieHHas Kocorop i

3emns nepenoxHas BeuesHnk i

CenHoit nokoc Heyaobus :

Jlec cTpoeBoit ' Ycans6a 3

Jlec apossHoO# Cenutsba ‘

Kycraphuk Topon :

JlecHan MeaKas noOpocib Ceno ‘
Bosoro Cnoboaa

Powa Cenbuo I

Poiua caxeHas ) HepeBHsa 1

QOzepo ToayaepesHs i

Ipya -Moroct : i

Peka Llepkosb T

Peuxa Knanbuie i

Hcrok ) Menshnua ‘

Mocr 3asoa

IMnornHa ®abpuka :

Ospar Mycrowb j‘,

Bosbluas nopora Monynycrowpb 1

[MpocenouHas gopora Mepenor [

THIPEXKPATHOE M3MEHEHUE CBOEro Ha3BaHUA— «IrycTouis IllenuHo,
Monceeso, HennHo, AHaHbHHO ToX»! JLns 6ynylux cocTaBUTENEil PeT-
POCNEKTUBHBIX KapT HENPEMEHHO HEOOXOAUMBI CBEAEHHUS O ObIBLIMX
HU3MEHECHHUSIX aIMUHHMCTPATHBHOIO NMOMAYMHEHMs NAaHHON TEPPUTODHH,
HanpuMep, NMPH MeXeBaHWH yroaue B CepriyXoBCKOM ye3de, a Apexie
Bxoauno B bopoBckuii ye3n. Takass uHGOpMaLMs Ha MeXEBbIX KapTax
BCEraa Ha camoif MmepBoi CTpouke 3ariaBHoro a63aua. Ipuuem aaMH-
HHUCTPAaTHBHAs TPHHAIUIEXHOCTh TEPPUTOPUM OJHOBPEMEHHO CBsi3aHa
C KpynmHoOMacluTabHLIM e€ KapTorpapuueckuM H306paxeHueM— C pe-
aIbHOM U3PE3aHHOCTLIO €€ TPaHML, OOYCIJIOBICHHOMNH MMIPOCETHIO M pElib-
eoM. Bee ele cylecTBYeT TMedanbHbIA ONBIT COCTARNEHUS UCTOpHYE-
CKHX KapT TEpPUTOPHANIbHO-aAMMHUCTPAaTHBHBIX OOpa3oBaHMii Ha Oc-
HOBE HEKHX APYIMX UCTOYHHKOB [8], B 3TOM Ciyyae JUHHM MX TPaHHLL
HallOMHMHAIOT HE peabHble pyOeXxy 3eMJIEBIANCHHUR, a KapThl CUHOI-
THYECKHX Mosieii. OrpoMHOE HacaeAHE MEXEBBIX KapT €lLUE XIET CBOMX
uccaeaoBaresicit M Torpebutencii.
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U3BECTUSA BBICHIMX YYEBHBIX 3ABEJEHUN
TEOJE3US U ASPOGOTOCBEMKA
Ne 1 - 1998
PE®EPATDI

YK 528.1
ConmecTHMA JIH THHOTE3a XareHa ¢ AHCKPETHOCTBIO OT-
CYEeTHBIX IKai MepHuIX npubopos? (Pa3ssHTHe TeopHR
omRuGOK reofie3MYecKHX H3MEpeHHli H METOAMKH mpen-
pacaera WX TouHocTH). Brisuwes B.A., HUBanos
10.H. “MaBectua By3os. l'eonesua u asapodotocreM-
a”, 1998,Ne 1.

AHaTH3HPYETCA COBMECTHMOCTL OCHOBHOTO TOCTY/aTa TEOPHH OUIMGOK (rumortesa
XareHa) ¢ AMCKPETHOCTBIO OTCYETHOUW LIKanbl MepHoro mnpH6opa. Jloka3biBaeTcs, 4TO
olMbKa oTcueTa MO 1Kage e€cTh GyHKIMA CYMMbI OCTaNbHBIX 3/IeMEHTAPHbIX OUWIMGOK
pe3ylbTaTa U3MepeHHA. DTO OGCTOATENLCTBO U O3HAYAET HECOBMECTHMOCTh TMIIOTE3bI
XareHa ¢ AMCKPETHOCTBIO OTCYETHOM [IKATBI NpHGOpa. JJUCKPETHOCTD MIKA/Ibl MOPOXAA-
€T, KPOME TOTO, 3aBUCHMOCTh PE3y/ILTATOB H3MEPEHHI M cCHcTeMaTHUYecKHe ouIHbku. Bee
3TH 3¢¢eKThl YUCIEHHO H3YYEHHl B JaHHOW paboTe NpHMEHHUTENBHO K KOHKPETHOH OT-
cYeTHOM cucTeMe. B uTore yTouHeHa MeToAMKa npeapacyeTa TOYHOCTH MONEBBIX H3Mepe-
HUii 1 chopMyTHPOBaHa KOHLENUMSA BLIGOpa LeHR! AeNEHUS OTCUETHOM LIKAIbI MEPHOTO
npu6opa. buba. 6, nn. 5, npun. 2: un.4, taba. |

YK 528.48
HUcnonbzosanne JexoppeisuuH npH o6paboTke pesyasta-
ToB naGnonennit 3a xpenamr. Penoceen 10.E.,
Monosa E.A. “H3Bectusa By3os. 'eone3us u aspo-
dorocnemka”, 1998, Ne 1.

CraTbs MOCBALIEHa BONPOCaM AeTANbHONW OLIEHKH TOYHOCTH pe3y/ibTaToB Habnwoge-
HHH 3a KpeHaMH C HCNO/NIb30BaHHEM cXeMbl MPAMOI YrNoBo# 3aceukH. BbimonHeHHBIA
aHaJTM3 NO3BOJIAET YTBEPXAaThb, YTO TUIATeNbHBIH Y4eT KOPpeNSUMOHHBbIX CBA3ell naeT
BO3MOXHOCTDb 6o/iee 06beKTHBHO NOAOUTH K NpobieMe OLICHKH TOYHOCTH KOHEUYHBIX pe-
3ynbTaTtoB. IIpy HCMONB30BAHHU Pa3HOCTHOM CXEMbl 0Ka3bIBAETCA, YTO TOYHOCTh B3aHM-
HOTO NOJNIOXEHHA MapoK, pacloIOXEHHBIX Ha HCCaeqyeMOM o6beKkTe, 3aBHCHT TONBKO OT
TEOMETPHUUECKONH CXEMBI 3aCEYKH M TOYHOCTH M3MepeHMs yrnoB. bubn. 1, un. 4.

VK 528.225:629.783
) TeopeTHaecKHE OCHOBH CIYTHHKOBOH rpATHCHTOMETPHH H
chcteM “cmyrnuk-cnytuk”. AuwkuH C.H. “Hasec-
THA By30B. ['eonesus u asapodortocremka”, 1998, Ne 1
C ucnonb3oBaHHEM COBPEMEHHOTO MaTEMaTHYeCKOTO anmnapara B Komnax’ruoﬁ cbop-
M€ MOJTyYEHBI MIEMEHTBI MOTHOTO TEH30Pa IPaJUEHTOMETPHH

F=v(VU)+Q-Q2. *
TeH30p IpaBUTALHOHHOTO MONA 3eMIH V(VU ) YacTHYHO npeobpa3oBaH K BUAY,

yao6HoMy 111 €ro JanbHelero HCnoab30BaHHUA.
IMonyyeHo TaxXe ABHOE BBIPaXeHHE Ui pPa3HOCTH ypaBHEHHWI BO3MYUICHHOTO IBH-
XEHHSI B CHCTEME “CNYTHHK-CNYTHUK”

AF = VU + V(VU)AF. (**)
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BeipaxeHus (*) 4 (**) MOXHO MCNO/B30BaTh B KAYECTBE HCXOAHBIX VI COCTABIEHHA
. YPaBHEHHH NMONPaBoOK NpPH peajiu3allHH rPAAMEHTOMETPUYECKHX HIMEPEHHI M H3MEPEHHIH
B CHCTEMe “CIYTHMK-CNYTHHK”. Bu6bn. 4, un. 2.

YK 528.063.1
Tounb#l aXTOPUTM NPeobpPaIOBANNS FreOUCHTPHICCKRX KO-
opannat X, Y, Z B reoge3ndeckue B, L, H. Copokxun
H.A. “H3Bectus By30B. I'eone3ns u aapodorocheMKa”,
1998, Ne 1.

ITpu mepexofie OT AeKapTOBBIX NMPAMOYroJbHbIX KOOPAHHAT X, Y, Z K reoae3anyecKuM
B, L, H ans seryuciaeHus wupotst B npemiaraercs TouHas ¢opMyna. [lpuBoauTcs cpas-
HHMTEJIbHBIH aHAIM3 ¢ IPYTUMH aJITOPUTMaMH BbluKcieHus tgB. bubn. 7, Tabn. 1.

YK 528.2:629.78
ANTOPHTM BBIYHCJICHHS T€OfE3HIECKHX KOOPAHHAT MYHK-
TOB MPH COBMECTHOM HCHOJb30BAHHH HABHIALHOHHMIX
cHcreM Inomacc m GPS. YpMaes M.C., Poaun
C.I1. “HUssectus By30B, ['conesns u a3podoTocheMKa”,
1998, Ne 1.
PaccmarpuBaloTcsl pa3iMYHbIe CHCTEMBI KOOPAWHAT, KOTOPBiEe MPUMEHSIOTCH TIPH UC-
. TIOJIb30BAHMH HaBHTallHOHHBIX CIYTHHKOB I'oHacc 1 GPS a Takxe mapaMeTpbi ycTaHaB-
JIMBAIOIINE CBA3b MEXIY Pa3IMYHbIMH cHcTeMaMH. TIPMBOAMTCA aliTOPHTM BBIYHCIECHHUS
Teoe3HMYeCKUX KOOPAMHAT MYHKTOB MPH COBMECTHOM HCMONb30BAHMH HaBUrallMOHHbIX
cucteM Inonacc u GPS. bu6n. 7. .

YIK 528.242
3aBHCHMOCTD BKIIAAA AAJIbHEH 30HH B BHICOTY KBA3HTCOH-
Ba OoT reomerpuieckoil popmut Gamxueli 306, Pyne Hs
H.P. “Hasectus By3oB. ['eonesus u aspodortocbeMka”,
1998, Ne 1. )
PaccmatpuBaeTcs BKIan dajdbHedl 30HbBI B BLICOTY KBasHUreouaa B ciydyae, Koraa
6IHMXHAS 30HA sABJIAETCA MPAMOYroNbHOM chepHyecKoil Tpaneueil U NPOBOAKTCA CpaB-
HEHHE C aHAJIOTHYHBIM BKJIAJIOM B Cllydae PaBHOBETHKON OIHXHeN 30HbI B hopMe chepu-
yeckoro Kpyra. Mccnenyercs 3aBUCHMOCTb Pa3HOCTH YKa3aHHBIX BKJIAafOB OT Pa3MEPOB H
¢opmsl 6uxHe# 30HBL. [1pHBEAEHBI Ppe3yabTaTel YHCIEHHBIX HecenoBaHuit. buén. 4, wi.
3.

YK 528.711.1(202) .
Buise/ieHHe JAHHEHHBX 3J1EMEHTOB H3 MHOTO30HMAJIBHBIX
KOCMHYECKHX CHHMKaX. ManuHHUKOB B.A.,
KapHe X. “M3Bectus By3os. ['come3us u aspodorto-
cbeMKa”, 1998, Ne 1.

H3noxeHbl pe3ynbTaThl aBTOMAaTH3UPOBAaHHOTO JIMHEAMEHTHOIO aHalM3a MHOr030-
HaJIBHbIX KOCMMYECKHX U300paxeHUH 3eMHOM moBepxHocTH. IToKa3aHbl CyleCTBeHHbIE
OTJIMYHSA CHUCTEM JIHHEAMEHTOB, BBIAABICHHBIX Ha KOCMHYECKUX M3006paXeHHUAX, MONYYeH-
HBIX B KpacHOH M OaMxHel MHOpaKpacHON 30Hax CIHEKTpPa 3JIEKTPOMArHUTHBIX BOJIH.
AHAaNH3 pe3yJbTATOB UCCIEA0BAHHI MTO3BOJIAET CAENATh CJeAYIOIHE BbIBOAbL:

[. MCrOIL30BAHHE MHOTO30HAIBHBIX KOCMMYECKMX CHUMKOB Ui BHIABJICHHSI CHCTEM
JIMHENHBIX 3JIEMEHTOB MO3BOJseT 6oJlee MOMHO BLIABIATH NMPUCYLIYIO JaHHOMY PETHOHY
CUCTEMY JIMHEAMEHTOB, TaK KaK MMEET MeCTO CHJIbHasi 3aBUCHMOCTb CTEMEHHM BBIPAXEH-
HOCTH JIHHEaMEHTOB OT 30HbI CNIEKTPa;

2. na Ga3e CMCTEM JIMHEAMEHTOB, BHIABJICHHLIX Ha MHOTO30HAIbHBIX KOCMHYECKUX
n306paxeHusAX 36MHOWH MOBEPXHOCTH, BO3MOXHO NocTpoeHUe Gonee 3 dheKTUBHBIX Me-
TOAOB aHAJIIM3a IMHEAMEHTHON TEKTOHUKHU U HCC/IeOBaHUE O B3aHMOCBA3M C XapaKTepH-
CTHKaMHM reoJiorHueckoi cpeasl. bubn. 3, tabn. 2.
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YK 528.73
IlocTpoenne Gnounbix doTorpaMMeTpHIECKHX ceTel Mo
25podoTOCHHMKAM, cofepxamuM abcomornnie M- gdoro-
rpammeTpHYecKkHe palpuiBu. JJy6uHoBcku#t B.b.,
IT'osopos A.B. “HUssectus By3oB. 'eone3nsa H aspo-
doTtocbemka”, 1998, Ne |
Hanaraercst TEXHONOTHA NMOCTPOEHUS GIOYHBIX GOTOrpaMMETPHUECKHX ceTel Mo ad-
po¢dOTOCHHMKaM, cofiepXaluM GoTorpaMMeTpHueckue U aGCONIOTHBIE pa3pLIBbl H, B OT-
NUYHE OT NMPHUHATON TEXHONOTMM, MCKIIOYAIOINAA HEOOXOAUMOCTh JOMOTHHTENbLHOM NO-
NeBOil NMOATOTOBKM CHHMKOB MO KpafAM pa3pbiBOB M MO3BONAKILNAA PHCTYHUTL K MO-
CTPOEHHIO POTOrPaMMETPHUYECKHX ceTeit U COGCTBEHHO CO3aHHIO KapThl, HE OXHAasa ad-
podOTOCHEMKH YYacTKOB pa3pbiBoB. bubn. 2, un. 1, Tabn. 1.

YIK 528.7

Meroauxa noWcKa PYAHBIX MECTOPOXKACHHH HA OCHOBE
JIHHEAMEHTHOTO AHA]TH32 KOCMHMYECKHMX CHHMKOB. Ka -
NUHKHH A.A., 3BepeB A.T. “UiBecTns By3os.

T'eone3ns u aspodorocreMka”, 1998, Ne |
PaccMaTpuBaeTca METOAMKA MOUCKA PYAHBIX MECTOPOXICHHIl Ha OCHOBE aBTOMaTH-

3UPOBAHHOTO TMHEAMEHTHOTO aHAaNTN3a KOCMHYECKHUX CHHMKOB,
3aTparuBaloTCs BONPOCH TEOPHH NHHEAMEHTHOTO M CTaTHCTHYECKOTro aHanu3a. Mc-
CNeI0BaHHA TPOBOJMIMCh N0 MHOTO30HAIBHOMY KOCMHYECKOMY CHUMKY “Pecypc-®”,
Maciraba 1:500 000, oxpaTsiBalolleMy TepPHTOPHIO Mexaypeubd pek Chipaapba M AxaH-
_rapaH (ceBep TamkukucTaHa), Ha NpUMepe CBHHUOBO-UMHKOBOro ([laitGynanckoro) u
MonubaeHoBo-MeaHoro (AHru-KaHckoro) MectopoxaeHuit. Hn. 8.

YK 528.7
Meroam ouerkn HHPOPMAUHOHHON eMKOCTH (OTOH3O-
Gpaxenuli. benos T.B., Anmazos HU.B. “Ua-
BecTHA BYy30B. ['eonesnsa u aspodorochemka™, 1998, Ne
1.

Haetca TeopeTHyeCKHA 0030p CYLIECTBYIOUMX MOAXOAOB K aHAIM3y KayecTBa W30-
OpaxXeHHUA Ha OCHOBE METOAOB TeopuH HHPopMauuu. IIpuMeHeHHe NOXOGHBIX METONOB,
10 MPEANONOXEHHUIO aBTOPOB, MOXET AaTh 60/1€e KOMIIEKCHYIO OLIEHKY KA4eCTBa M Mpe/-
CTaBNATb COGOIi abTePHATHBY CYIHECTBYIOLIMM M IIUPOKO UCMONb3yeMBIM Ha CETOAHSALI-
HMI1 1eHb METOJIaM MJTH ABNATBCA MX BaXKHBIM JOMONHeHHeM. bubn. 7.

YK 528.9
O KpHTepHAX, BIHAOIMAX HA YCJIOBHA 3PMTEIbLHOTO BOC-
NPHATHA Kaprorpadmyeckoro H3obpaxkenus. byraes-
ckuit J1.M. XKykosa O.1. “Hasectus By30B.
Teone3und u a3podorocbeMka”, 1998, Ne 1
0603Ha'-(CHbI KPUTEPHH, BITHAIOLIHE Ha ONpERENCHHE ONTUMATbHbIX ycnoauu 3pH-
TEILHOTO BOCTIPHATHA KapTorpadMueckoro M3oGpaxeHus. [lanbHeilulee HCCIEN0BaHHE
MOCTABICHHON B CTaThe 3aaYd POpMATH30BAHHON OUEHKH 3THX KPHUTEpHEB NO3BONMUT
6onee 060CHOBAHHO paccMaTPHUBaTh BONpPOC BhIGopa KapTorpadUuyecKUX MPOEKLH, Bbl-
MOJHEHUA KapTorpaguyeckoil reHepanusauu U odpopMieHUs KapT. Bubn. 8.

YK 528.9

CraMBonH3aumMa 3HakoB, MenbHUueHnko H.HU. “Ussectus By3os. I'eomesus u
aspodoTocbemka”, 1998, Ne |

3HaKH KaK HOCHTENH CTHMYNBHOM HHQOPMaLIMHU COMacHO KHOEPHETHYECKOH TEOPHH
BOCTIPUATHA 00/1a0a10T ABYMA CTUMYJIAMHU: CBETOBBIM M LBETOBBIM. 3TH CTHMYNbI pa3iny-
Hbl HE TOJBLKO JUIA Pa3HbIX LBETOB, HO H pasH4aloTcd MeXay cofoi B KaXIOM LIBETe.
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3Haku BOCIIpPHHUMAIOTCA TOJbKO TOrja, KOria OTHOIUEHUE UBETOBOTQO W CBETOBOrc CTHU-
MyJiob MeXaOy co6oit s naHHOro 1BeTa GJIM3KO K €AUHHIE. Pasnuyusa B OTHOLUEHHAX
CTUMYJIOB 05chIOBJIHBalOT ITAaCTHYECKOE BOCHIPHATHE Kap‘rorpadm‘iecxoro H3006paxeHus.
YCTaHOBNEHHOE CBOWCTBO ABAACTCA OYEHb BAXKHBIM TEOPETUYCCKUM NMOHATHEM, [103BO-
JIAIOUIHM NOCTPOHUTE CTPOrHe METOAUKH NMPOCKTHUPOBAHUA 3HAKOB KapT. bub6n. 4.

YAK 528.9
TeXHONOTHYECKAN CXeMAa CO3NAHMS KapTorpadmueckmx
MyJabTHMeaHa-npoaykTos. Jlanuua E.H. “Hapectus
By30B. eone3ns u aspodoTockeMka”, 1998, Ne 1.
OnucbiBaeTCA TEXHOJNOTHA CO3NaHMA KapTorpapuyeckWx MyJbTHMeAHA-TPOAYKTOB,
paccMaTpHUBalOTCA €¢ OCHOBHRIE aTankl. [laHHag TEXHONOTUA PAcCMaTpUBaeTCs B NPUMeE-
HeHMM nporpaMmbl Macromedia Director nns xoMnbloTepoB Apple Macintosh. bu6n. 3,
un. 4.

YIK 535.8
O6mnii 0030p cpencTs W MeTOAOB CTAGHIM3AUMA H306pa-
XKeHHA B oNTHYecKHX npubopax. XMenbIUHKOB
10.B. “HMasectusn By3os. I'cope3na u aspodortocneM-
ka”, 1998, Ne 1.

IpuBonuTca 0630p HanGoJiee pacIPOCTPAHEHHKIX CPEACTB CTaBHIN3aLIMKU H3o6paxXe-
HHA, UCTIONIL3YEMLIX B ONTHYECKUX Mpubopax. PaccMaTpuBaloTcs TPH OCHOBHLIE TPYNME!
CHUCTEM CTAGMIM3aINU H3oOpakeHus: cTabuNIu3aluA NONOXKEHUA, NeMPUpOBaHHe KOp-
nyca ¥ cTabuin3auusa nzoépaxeHus. [loapo6Ho onuckiBaeTCa MocCjieAHAS Tpymnmna, npea-
cTapisiollas HauGoNbLIMII NMPaKTHYECKHA HHTepec B HacTosllee BpeMs. OMUCHIBAlOTCA
TIPEUMYLIECTBa U HEROCTAaTKH Kaxaoi M3 rpynn npubopos. B 3akiioyeHue JaeTcs mnpo-
rHO3 HauGoJiee NEPCUEKTUBHOTO HATIPABNEHUA PAIBUTHA CpeacTs cTabunnlanmu naobpa-
xeHus. [1pu aHain3e UCNoNb30BaHbl KaK OTeYECTBEHHBIE, TaK U 3apybeXHbIe HCTOYHHKH
uHpopMaumu. bubn. 28.
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