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V]IK 528.235
KOD®OUIINEHTBI XAPAKTEPUCTHUYECKOT O YPABHEHHSI B IIPOEKIIAY PYCCHJISA

0-p mexn. nayk, npogp. B.I1. IIO/JLIIIHBAJ/IOB
(Benopycckuii nayuonansholii mexnuyueckuil ynusepcumem, Munck);
kano. mexn. nayk AKPEIII MOXAMMEJ] CABPH AJTH
(Tueusn)

IIpugedenvl evipasicenus s KoIhPuyuenmos ¢ obpaujennom psioe npoekyuu Pyccuns 0o 12 cmenenu.
Omo nosseonsiem npumensims npoexyuio 0Jis U300PANCEHUsT SHAYUMETLHBIX NO PAZMePaAM MEPPUMOPULL C THOUHO-
Ccmwbio, 00CMAMOYHOU OJis peUleHUst HaAYUHbIX U NPAKMuYeckux 3aday ceooezuu. Ilpouzsedena oyenka mouHocmu
BbIMUCTICHUST KOIDDUYUEeHmOo8 0Jis1 30HblL ¢ pasHocmsamu doneom 6 21° u wupom 20° na npumepe meppumopuu
Anorcupa ¢ wiupomotl enagroll mouku npoekyuu, pasrou 28°. Iloxkasano, umo éca meppumopus Ansxcupa modxcem
ObImb U300pAdICEHA 8 OOHOU KOOPOUHAMHOU 30He ¢ 00J120mol ocesoeo mepuouarna 6 1,5°E. Hccredosanvl Heko-
mopule YUCIeHHble XAPaAKMePUCmuKy npoeKxyuu 0isk NYHKMOS, PACHONIONCEHHBIX 8 PA3HBIX MECMAX, NPOU38E0eHb
KOHMPOIbHbIE 8bIYUCTEHUS NYMeEM IPSAMO20 U 00PAMHO20 nepexooa (2eodesuteckue — niocKue, niocKue — 2eo-
dezuueckue koopournamsi). Ilpusoodsamces pe3yiomamol blUUCTEHUI.

CymHocts npoexnun Pyccuiist

[poexnus Pyccwmis, Tak ke Kak ¥ Apyrue KOH(GOPMHBIE IPOESKINH, HCIOIB3YETCsl B T€0/IE3UH 110 TapMO-
HUYECKUM ypaBHeHusM 11 ['MIC; B IuTepaType H3BECTHO 10 BOCBMOM CTENEHH pa3noxeHus B psx [1; 3; 4].

IIpu paznoxeHun 10 IBEHAALATON CTEIIEHU

xS X3 17x¢ 31xg 691x
Xp =X + 2t i s T 8 0T
12R; 120R; 20160R, 362880R, 79833600R,

Xp =X%g +B3Xé +Bsxé +B7X<7; +B9Xg +[311X<1;1+---,

1 1 17 31 691

P=1ore’ P=or P 20160re" P “362880r8" P~ 7083300080

)

rae Xg — NPSIMOYTOJIbHBIE KOOPAMHATHI B MPOEKIMH Pyccuis; xg — NpsSMOYroJbHbIE KOOPJMHATHI B MPOEKIIMU
[aycca; Ro— cpennmuit paanyc KpHBU3HBI 3eMIH 1S CPEAHEl TOUKH MPOEKIMY; Bj — YHCIeHHbIe KO3 (UIUECHTSI.

W3 ypaBHenwmii (1) BUIHO, YTO NPSIMOYTOJIbHBIE KOOPAMHATHI MPOEKIUH Pyccuisi MOXXKHO BBIPa3UTh B
(yHKIIMH IPSIMOYTOJIBHBIX KOOPMHAT NMpoeKiu ["aycca depe3 aHaauTHUeCKUe QYHKIHHN:

(XR +iYR) = f(XG +in);}

(X, +iY) = f(q+il). @

Jast nomydenus o0mux ko3 GpUIMEeHTOB NPOeKIUK Pyccuns B Buie rapMOHHYECKUX ypaBHEHHH HCTIONb-
3yeM BBIPAKEHHUS:

AX = X - X, =C,Aq-C,Aq* —C,Aq® +C,Aq* + C,AQ° —C,AQ°® +...,
X =bAg+b,Aq* +b,AqQ% +b,AQ* +b,AQ® +b,AQ° +..., ©
AX =C,Aq-C,Aq* —C,Aq® +C,Aq* +C,AQ® +...+C,AQ"?,
AX?® = (C,Aq-C,Aq* —C,AQ® +C,AQ”* +C,AQ® +...+C,AQ")?,
AX® =(C,Aq-C,Aq” -C,Aq® +C,AqQ* +C,AQ° +...+C,AQ™)°,
AX" =(C,Aq—-C,Aq” —C,AQ® +C,Aq* +C,AQ° +...+C,Aq?),
AX® =(C,Aq-C,Aq” -C,Aq® +C,AqQ* +C,AQ° +...+C,AG™)?,
AX™ =(C,Aq-C,AQ®° —C,AQ® +C,AqQ* +C,AQ® +...+C,AQ?)™.
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UineHbl paznoskeHu# Boiiie 12-i cTereHu He YYUThIBAIOTCS.
W3 ycnoBust ypaBHeHUS (2) MOIYYUM OCHOBHEIC MPSMBIC KO3 QHUIMEHTHI B IpoeKIun Pyccus:

b Aq +b,AQ” +b,AQ® +b,AQ* +DAG° +...+b,AGE = Xg + BoXS +BeXS + By XS e+ B e,
Xg = AX.
Tlocre CpaBHCHUSA MOJTYYHUM COOTHOUICHUA KOS(l)(l)I/IHI/IeHTOB 0 I[BeHaI[L[aTOﬁ CTEIICHU.
b =C,,
b,=C,,
b, =B,C} - C,b,,
b, =C, —38,C2C,,
b, =C, +3p,(C,C2—C?C,) +BC?,
b, =—C, +B,(3C°C, +6C,C,C, — C2) +5B,C C,,
b, =—C, +B,(3C2C, —6C,C,C, + CXC,) + B, (10C? ~5C*C,) +B,C/,
b, =C, +B,(3C2C, —3CZC, — 6C,C,C, —6C,C,C, —3C,C2) + B (10C, ~10C>C3 + 20C.C,C,) - 7B,C C,,
b, = C, +B, (6C,C,C, —3C2C, —6C,C,C, +3C,C? +3C2C, +6C,C,C, +C2) +
+5B, (sz -4C}C,C, +2CCc2-6CCiC, +CC! )7[37 (3CCZ -CC,) +B,C,,
b, = -C,, +3B,(CZC, + 2C,C,C, + 2C,C,C, + 2C,C,C, +2C,C,C, —CZC, —~C,C2 +CZC,) +
+B,(30C2C2C, —5C/C, — 20C>C,C, — 20C*C,C, —30CC,C2 —CS —20C,C:C,C) + @
+7B, (CfC4 - 5C14C§' + 6C15C2C3) - 9[39C18C2,
b, =-C,, +3p,(C2C, - 2C,C,C, + 2C,.C,C, — 2C,C,C, — 2C,C,C, - 2C,C,C, + C,C2)
~C2C, ~CC2C, ~C,C2) +P, €OCIC,C, —5C/C, —20CIC,C, +10CC2C2 +
+30C/CZC, +60C C,C,C, ~10C C{ ~20C,CIC, +30C,CC ~CiC, )
+78, (CfC5 - 6C15C5C2C4 + 3C15C32 —15C14C22C3 + 5C13C;) +9B, (4C17C22 - C18C3) + CllCln,
b, =C,, +B,(3C.C, -6C,C,C, —6C,C.C, —6C,C,C, -6C,C.C, -6C,C,C, +6C,C,C, -6C,C,C, -
~3CC,, ~3C,C ~3CZC, +C2 )P, @OCIC,C, +20C C,C, +20C;C,C, ~30C7CIC, +
+60C2C,C.C, —60C,C2C,C, —30C2C,C? +30C2CC, — 20C,C2C, +20C,C,C +

+5C,'C, ~10C;C; +5C,C, )7B, €0C;CC,-6C;C,C, —6C;C,C, +15C/C;C, ~15C,C,C; -

—-3C7C; -C;C, PP, €;C, -7C;C; +8C/C,C, I)11B,C°C,.

— ipssiMble KoaddunmenTs npoeknun ["aycca.

,,,,,,,,,
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Koaddunments! mis munmunapuueckoit (laycca, UTM) npoekimu 10 12-ii cTeNneHn BKIIOYATENFHO HAMU
JTaHbI B padore [1].
[IpuBeneM UX BBIpAKCHUS:
C = m, - C-Ccos B,
! v
C o—_ C,-sinB,
2 2

C3

2
_G,-cos By cgs By (tan®B, -V ?),

C,= %sin B, cos® B,(5—tan® B, +9n* +4n"),

Cs

_ G os'B 5+14n° —18tan® B, —58n° tan® B, +13n* - 73n*tan® B, +
120 *| +tan* B, +4n° — 28n° tan® B,

_ C,sinB,cos’ B, (58tan2 B, +330n° tan’ B, + 743n" tan® B, —61—]

° 720 ~270n? —tan* B, —463n*
_ C,cos® B, [ 479tan’ B, -~ 61-331n? +3298n” tan® B, ~179tan* B, +
" 5040 | +1771ntan* B, +tan® B, — 733" +9006n* tan® B, — 6521 tan* B, )’

1385+10899n° +543tan* B, —32802n° tan® B, +
+9219n° tan* B, —3111tan® B, —tan® B, +35319n* - |,
~134010n* tan® B, +52731n" tan* B, (®)

_ C,sinB, cos® B,
s 40320

19028tan? B, —1385—12284n” — tan® B, +
C, = 36;zmcosg B,| +214140n*tan® B, +1636tan® B, +47188n’ tan® B, — |,
—18270tan* B, —290868n* tan* B,

50521+ 61254017 —3277980n? tan® B, — 206276 tan? B, +
+101166tan‘ B, +2402100n? tan B, —4916tan® B, — |,
-239220n* tan® B, +tan® B,

_ C;sinBj; cos’ B,
10 3628800

1073517 tan® B, —50521-1949762tan” B, +tan'® B, —
_ C,cos” B, | ~14757tan® B, +540242tan’® B, ~17594876 tan’ B, -
" 39916800 | —432558061° tan* B, —663061n> +18928316n tan® B, |
~1205941n° tan® B,

2702765-17460701tan” B, —189410408n° tan® B, —
—tan'® B, +16889786tan* B, +11272037n° +
+517812174n* tan* B, +52828909tan® B, —
—143578274tan°® B, + 41248981n* tan® B, —
-285183772n° tan® B,

_ C,sinB, cos” B,
12 479001600

6 4
B ko3¢ duimentax Cy 0TOpOILIEH WIEH ¢ MHOXKHUTENEM 1", a B Koadduimentax C;— C1p ¢ MHOKHTEIEM 1| .
3aMeTHM, YTO BBIPKCHHUS 1151 KOA((HUIIMEHTOB 10 BOCBMOTO BKIIIOUYATENILHO U3BeCcTHHI [1; 3; 4 u np.].
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[pumensist nomydeHHbIE 3HaYCHUS KO3()(HUINEHTOB B BHIPAKEHUAX JUIST BEIYMCIEHHUS] KOOPAWHAT, MOKHO
MIPOEKTUPOBAThH Ha IUIOCKOCTh B MTPOEKIIMU Pyccris TeppUTOpHH CTpaH, pa3Mepbl KOTOPBIX OTpaHHYEHBI Pa3Ho-
CTBIO0 M30METPHYECKUX IIMPOT U 1oaroT 10 20°. [Ipu aTom obecniednBaeTcsi TOYHOCTH BBIYUCIICHUS! KOOPAWHAT
1o 1 mm. B xauectBe anpobarn paboThl peaaraeMbix (JopMyIl BO3EMEM TEPPUTOPHUIO AJDKUPA.

Anxupckas Haponnas lemokparndeckasi Pecmy6iamnka nHaxoqurcst B CeBepHoii AQpuke, B 3amaTHON
gacti Cpeau3eMHOMOPCKOTo OacceitHa. AJDKUp TpaHMYUT ¢ Mapokko Ha 3amajae, MaBputanueld 1 Maiu — Ha
toro-3amaje, Hurepom — Ha roro-socroke, JIusueit u TyHHCOM — Ha BOCTOKE. AJDKHP — BTOPOE 1O BEMHYHHE ad)-
puKaHckoe rocynapctso (2,381,740 km?) U oAMHHAAIIATOE B MUPE, OOMbIas YacTh TUIOIMIAIN KOTOPOTO JICKHUT B
nycteiHe Caxapa; croiuna — ropoa Amkup. ['eorpaduueckue KOOpAMHATHI I TPAHUYHBIX TOYEK TPaHHLBI AJl-
KHpa UIMEIOT CIICAYIOLINE 3HAUCHUSI:

Bs=18°58'08" N; By =36°56'30"N;

Ly =8°39'24" W, L= 11°59'54"E.

Ha pucynke noka3aHa Tepputopusi AJDKHUpa U €€ paciioyioskeHne B OAHOI 30He ¢ mupuHoit 20° B Hampas-
neann mHpotel Bg = 18°00'00" N, By = 38°00'00"N u 21° B HampaBienuu nonrotel L, = 9°00'00" W,
Lg = 12°00'00" E, c mmpoTo# riaBHO# Toukn npoekimn By = 28°00'00.00" N 1 nonroToii eHTpaibHOTO MepH-
mmana Lo = 1°30'00" E.

By =35 00" 00"

/"'J_’_\IM?

,= |17 00" 00"E

B, =28700" 00" D]

Lg=%=00" 00" W I\\ Lg=12700'00"E

Ez=18=00' 00"

AIDKUp B OJTHOM 30HE CHCTEMbI KOOPIHHAT

B tabnune nmokaszaHbl pe3yabTaThl BEIYUCICHUS] KOOPAWHAT B IMTPOEKIMN Pyccuiist 1o reozie3nyeckumM mmpo-
TaM M JIOJITOTaM ¥, HA00OPOT, WIS MPOBEPKU paboThI hopMy:1 (0OpaTHbIe K03 GHIHEHTHI ToKa3aHsl B padoTe [1]).

IIpeo6pa3oBanue KOopAUHAT B poeKImH Pyccums

I'eone3ndeckue Ko OpAHAThI

Ne 1 2 3 4
B 38°00'00.0000"N 18°00"00.0000”"N 36°00'00.0000”N 34°00'00.0000”"N
L 9°00'00.0000"E 9°00'00.0000"E 9°00'00.0000"E 9°00'00.0000"E

[IpeobpaszoBanue B cucteme koopauHaT Pycemms a = 6378137 m, b = 6356752.314 m
m, = 1.00000000

XM 4257002.2342 2028617.4367 4033433.4672 3810388.7832
Y M 929541.2511 1122169.4587 951738.1965 973245.0518
m’ 1.01358651 1.01485432 1.01096076 1.00895444
Y 5.75125098 4.127688598 5.588747883 5.426551049
IpeobpazoBaHue KOOPAUHAT PycCHils B Te0/1e3MUECKUX KOOPANHATAX
B 38°00'00.0000"N 18°0000.0000”N 36°00'00.0000”N 34°00'00.0000”N
L 9°00'00.0000"E 9°00'00.0000"E 9°00'00.0000"E 9°00'00.0000"E

W3 TabmuIsl BUAHO, YTO MUIJIMMETPOBAs TOYHOCTh BBIYHCICHHUN MPH MPeoOpa3oBaHUK KOOPIUHAT MPO-
exuu Pyccnns obecrnieyeHa.
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3akJroueHne. B urore npoBeaeHHOTO MCCIENOBaHUS Ui KOHPOPMHOI reosie3ndeckoii npoekuuu Pyc-
CHJISL HIMEEM CIIEYIOIIUE PE3yIbTAThI:

- TIOJY4YEeHBI HOBBIE BBIpKEHHS K0d(D(OUIIMEHTOB pa3okKeHHsI B PsIbI 1J1s TPOeKImu Pyccuis;

- obecrieyeHbl BEICOKHE PE3yJbTaThl BEIYUCIECHUH MTPU pa3Mepax KoopAuHaTHOU 30HKI 20 X 21 rpamycos,
YTO MPOBEPEHO NPUMEHUTENBHO K TeppuTopun Apkupckod Haponnoii Jlemokpatnueckoii Pecryonnku;

- Bce KO PUIMEHTH! ypaBHEHHI Pa3IOKEHUN U1 BEIYUCICHNUH B MPOESKIMU Pyccuitst momy4aroTest 1o Ko-
a¢duienTaM poeknu Mepkaropa, 4To JaeT Onpe/elieHHbIe IPEUMYIIECTBa B HX MPAKTUIECKOM IIPHUMEHEHUU.
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COEFFICIENTS IN MATHEMATICS SERIES FOR PROJECTIONS RUSSELL

U. PADSHYVALAU,
AKRESH MOHAMMED SABRI ALI

This paper presenting an expression for the direct coefficients in mathematics series for projections Rus-
sell to edges 12 degrees. This allows for the projection of calculate of significant size areas with sufficient accu-
racy to solve scientific and practical work of surveying. The estimation accuracy of the coefficients for compu-
ting the zone with the differences in the longitudes of 21° and latitude 20° with the large territory for example
Algeria with the stander latitude of the projection of 28 ° N. It is shown Algeria can be represented in one coor-
dinate zone with the longitude meridian at 1.5 ° E. Studied some numerical characteristics of the projection for
the stations located in different places, made reference calculations by direct and reverse transition (the Rectan-
gular coordinates — geodetic coordinates). The results of the calculations.
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