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A. B. BYTKEBHY, H. H. IKOBHHHY

O PELHEHHH OBPATHOH TEOJAE3HYECKOW 3AIAYMU
C MOMOIIBIO I MPOEKILUHU TAYCCA 3JJIMIICOUA
HA WWAPE CO CPEJHEH HOPMAJIbHOM LLIUPOTOH

ABTOpHl HCCTIE€OBAJH HEOCBELeHHHI B JIATEpaType BapHAHT
[ayccoBa KoH(opMHOro H300paxKeHHsl SJJHICOHAA Ha LIApe MJIst
NoJIy4eHHs] NPOCTOH INPOEKIMH, YAOOHOH /sl PyYHOro H MaLIHHHO-
TO pellleHHsl Pa3JHYHLIX 3aJad BBHICIIEH U MOPEKOH Treoie3HH, C
MaJBIMH HCKaXKeHHsIMH a3HNMyTOB H DACCTOSHMH, KOTODHIMH B psze
cllyyaeB MOXKHO IpeHeOpeyb.

B 1822 r. K. ®@. I'aycc paspaboran o0myio TeopHO KOHGOPM-
HOTO H300pazKeHHsl ONHOH IIOBEPXHOCTH Ha Jpyroil, B YacCTHOCTH
3JUIMNICOHZIA Ha 1Iape, H INPHMEHHJ ee JJIsi pPelleHHs TJIaBHBIX Ieo-
JIe3HYeCKHX 3a1aY.

B I npoekunn T'aycca (1822) coxpaHsiercss paBeHCTBO JOJIOT

Ha 3JJIMICOMAE W HA IIape, T. €. a= - =1, H OCHOBHHEIE (hopMy-

Jbl HMeloT BHA [2]
A= (1)
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laycc pexomenmoBan A/ H306parkKeHHsl JUIHICOMAA HA IIape
H pellieHHs] reofie3nuecKHx 3anau csolo II mpoeknnio (1844), B ko-
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TOpoil JHelHble HCKaxeHus He I mopsinka (kak B I mpoekuun), a
11, onHako (opMyJIsl B Hell ropasfo caokKHee,

I npoexunst T'aycca mpuBsiekaeT BHHMaHHe cBOef IPOCTOTOH, a
BO3MOZHOCTH €e HCIOJb30BaHHsA, KaK OyAeT MOKa3aHo jaJee, ja-
JIeKO He ucuepnanbl. JlJisi pellleHHs reoJesnyecKHX 3ajJay ee IpH-
mensiid A. Beppor B 1922 r. [4] u I. B. Barparynu B 1949 r. B
nesisnom BHAe [3]. Ilpn stom A. Beppor ucnosnbsosan misi perie-
HHS TIPSIMOfi Te0/Ie3HYeCKOH 3aaui KOH(GOPMHBIA 1Iap ¢ pajHycoM
R=N,, nns koroporo go=Bo=B; u A=1, T. e. NIPOBOJHJ HOPMAaJb-
Hyl0 mapajje/b Yepe3 HayaJbHBIH IYHKT ¢ UIHPOTOH B, mpuuem
BBOIH/I B MOJy4eHHBIE C(epHYeCKHe A3HMYTHl a2 H Oz MOMNPABKH

[4]: p, = SIsin24,p" SoisinAitgBip” 6)
: 12N? 24N} S
A12=“12_¢;; L
S2n?sin2A,p7  S*v?sin A, tg B,p”
by o g 6N? I G SN% = =28, + 30, =~29; (8)

Az =as + 2y, 9)

MOJIHOCTBIO COBNAJalollHe ¢ NMONpaBKaMH 32 HEepexof OT a3UMYTOB
reo/Ie3UYeCKOl JIMHHH Ha 3JJIMICOHAE K HNpsAMOMy H o6GpaTHOMY
a3HMyTaM INpsIMOro HOpMaJbHOro cedeHusi. B pabore [1] mokasa-
HO, 4YTO B 3TOM cJydae H300paKeHHe Teole3HYecKOH JHHHH Ha
[ape HMeeT TAKHE XKe a3uMyTH, KaK H NpsSMoe HOpMaJbHOe cede-
HHE Ha 3JIJIHICOH/E.

Yro6bl pelluTh 06pPaTHYIO reo/le3HUecKyio 3aj1ady, OH NpPOBOIHI
HODMAJIbHYI0 NapaJijie/lb 4epe3 TOYKy CO CpelfHeHd MHPOTOH Bm=

= ) (Bi+B2), a 1is HCKIIOYEHHS TONMPABOK B a3HMYTHI U PacCTOs-

HHS, TOJIyYeHHble Ha ILIape, HCHOPaBaASJ cdepHUeCKHEe IIHPOTHL H
PasHOCTh JAOJTOT C MOMOUIbI0 BecbMa CJOXKHBIX (opmyna [2, 4].
IMosTomy ero cmoco6 pelleHHsi oOpaTHOH 3ajayd He HAIleJs MpakK:
THYECKOTrO IPHMEHEeHHS. ,

B 1949 r. I'. B. Barparysu [3] mpeasoxusa pemiaTb NpsMble H
obpaTHEEe Treoje3HuyecKHe 3afayd IIPH IOMOIIHM IepPCIeKTHBHOIO
H300paxKeHUsi 3JJIHNCOMAA HA «chepe HopmaJseHd», NPUHHMAsA U
Iusi IpsiMOfi, u Aasi ob6paTHO# 3amay R=Ni, gi=B; n uCmO/b3ys
JUIsi TIepelaul KOOPAHHAT MPSMOe HOpMaJsbHOe cedeHue. B paﬁOT%
[1] mokasano, 4TO 3TO MPaKTHYECKH COOTBETCTBYeT (HmpHU Bo>4,E,3
u B>50° ¢ pacxoxJeHHsIMH B IIHPOTaX H asuMmyTax Mmenbue 0,017)
pewenuio 3axad ¢ momompbio I mpoeknmu [aycca ¢ HOpMaJabHOH
muporoit By, paBHO# wmumpore HOpmaJsbHOro myHkra B;. Cienosa-
TesbHO, (hopMyJabl croco6oB Taycca m Barpatysn 3kBHBa/JEHTHBI H
MOTYT CJIY2KHTh JJIsI B3AHMHOTO KOHTDOJIS.

®opwmyaa I'. Barpatyun mast By’ umeer Bun [3]
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a TMOTpPaBKH a3UMYTOB 1 H Y2 H PACCTOAHHH §S COBNANAIOT C MO-
NpaBKaMH 32 MNepexol OT a3sUMyTOB H IJIMHB S, Ayrd INpsMOro
HOPMaJbHOrO CEYeHHs1 K Treojle3nuyeckod nauHuH S, mpuuem [1]

5 S3mcos?A;, S*mPcosA,tgB
08 =8§—-§,= ' ! 8 11
0 6N? 8N? (an

Yro6bl COXpaHHTb NPOCTOTY pelIeHHs, "HO YMEeHbLIHTh MOMpaB-
KH a3HMyTOB M PACCTOSAHHH, Hampumep JAJs LeJjedi MOPCKOH reo-
JIe3HH H Teo/e3uH, leaecoobpasHo nmpuMeHaTb | npoekuuio Iayc-
ca co cpeiHeil HOpManbHOH WWIMPOTOH, uro B 1978 r. mpenJoXHI

\
/ \

PacnojioxkeHlne HOPMaJIbHbBIX CEUeHHH H Teo/le3H-
yecko Jmumi B 1 mpoekunn Taycca co cpeaneit
HOPMaJIbHOH 1UHPOTOH.

npod. A. B. Bytkepuu. [Ipu stoM B psifie ciydaeB nonpaBkn OyAyT
npeHebperaeMo MaJibl.

Bbioa peaykuuoHHbix opmyd. [Tonyunm HeoGXoAMMBIE peayKs
IHOHHbIE (OPMYJIBI [/l ONPABOK a3HMYTOB H PAcCTOSIHHH B I mpo-
exuud aycca co cpemseii HopmaabHO# wmpotoii. Ha pucynke

a=P,aP; n b=P;bP, — B3auMHble NpPsiIMOe M 06paTHOE HOPMAaJb-
Hble CeYeHHsl, NIPOBeJeHHble B KOHEUHHIX NyHKTax P, u P, reojesu-
YeCKOH JHHHH S; A — yrojl MeXJy HHMH; a2 H Gz — IPAMOH H

00paTHBH a3UMYTHl CPEJIHET0 HOPMAJIbHOTO CEeUEHHs, MPOBEJEHHO-
ro B cpeaHed Touke Py reofie3anyeckod JHHHH S Ha OYHKTBL P H
Py; Ay m Ay — asuMyTH Te0le3HYECKOl JIHHHH; Y; H Py — IMO-
IPaBKH B a3MMYThl CPeJHEro HOPMAJbHOTO CEYeHHsi 3a Nepexol K
re0/Ie3nYeCKO JIHHHH; dpy H Gy —INPAMOA M OOGpaTHHIH a3UMYTHI
IPSIMOTO HOPMAJbHOTO CEUECHHS.

B xnure @. H. Kpacoeckoro [2] mokaseiBaeTcs, uto Touka By
NPAKTHYECKH (C HOTPELIHOCTbIO B JOJH MHJJUMETPa) HaXOLHTCH
Ha OJMHAKOBHIX PACCTOSIHHAX OT NPSIMOTO a@ W o6patHoro b HOp-
MaJbHBEIX CEYeHHH (€c/M a3HMYyT TeOoe3HYecKOH JIHHHH He OJIH30K
k 90°). CpexHee HOpMaJbHOE CedeHHe, NMPOBEJEHHOe yepe3 TOYKY
Py wa Py u P,, genut yroa A Mexay HOpPMaJbHBIMH CEYEHHSIMH

5



nomoaaM, T. €. 06pa3yeT ¢ ceueHHSIMH a@ H b B Toukax P; u P, yribl

A
3 [2]. Ecan e mpoBecTH IpsiMBleé HOPMaJbHBEIE CEYEHHSI KBTOPOTO

nopsifka» u3 NyHKToB Py u Py Ha P, To oHH o6paayoT c obpar-
HBEIMH CEYEHHSIMH «BTOPOTO HOpsiAKa» (T. €. CO CPeIHHM HOPMaJib-

A
HBIM CEYEHHEM) YIJIBI i

Kak usBectHo [2], mpu asumyrax, He Gauskux k 90°, yroa &2
MeX/Jy reoJe3HYeCKOH JIHHHeH H INPSMBIM HOPMAaJIbHBIM CedYeHHEeM

A
CTPEMHTCS K 3’ HITH

A _ S*cos?B,sin 24,ep”  S*n}sin A, tgB

[TostoMy yros 1y Mexay reofe3HYeCKOH JHMHHEH H NPSMBIM Ha-
NpaBJieHHEM @2 CPEJHEro HOPMAaJbHOrO CEYeHHsSI ¢ B HayaJbHOH
Touke P

A7 A" A" S**sin2A,,p" S} sinAlzthlp”_I_.

o 2 o 3 T2 G
2 3 6 24N 48 N3 : (13)

Ouesuzo, Ap=an+9; Ay =0+ ¢ (14)

Hcxonst u3 CBOMCTB CpeJHEro HOPMAJIbHOIO CeYeHHs, ¢ A0CTa-
TOYHOH TOYHOCTBIO MOKHO CYHTATh P2 =1p;.

Takum o6pasom, mo cpaBHeHuio ¢ I mpoekumeir I'aycca ¢ Ha-
ganbHOH HOopMmaJsbHOH muporoit (A. Beppor, I'. Barparysu) mo-
NpaBKH B asUMyTHl Y; H P 3lech NOJydYalOTCsA: a) B JABa pasa
MeHbille, yeM NpH By=B;; 0) OAHHAKOBEIMH O 3HaKy H 3Hauye-
HHIO, YTO BeChbMa YMPOILAeT HX BBHIYHCJIEHHE H YMEHbIIAeT HCKa-
JKEeHHUsl a3HMYTOB. 5

Jns ompeneneHust JHHEHHBIX cha)xemm naHneM JorapuMbl

CpeiHHX MacmTa603 JUIHH IJISI OTPe3KOB POP, % Pon no gopmyie

5): nas P P 2 A2 2
(5): (T g ma — Ag? _pn’tg BAY® (15)
24p? 64p°
nast PoP
2A@® | pn°tg BAQ®
lgmm =0 - 16
Bt (16)
rie Ap=qo—s.
[TosToMy, B3SIB CpefHee W3 ITHX BHIDAXKEHHH, s JHHHH PiP;
TOJIyIHM wn? Ag?
lgm,="—™-, 17)
g e (



T. €. B yeThlpe pasza Menblue, ueM y A. Beppora u I'. B. Barparynu.
Penynnposanue pacCTOsiHHH 3/eChb YI0OHO BBHINOJHATH HO (opmyJie

]gS=lg° N"‘—lgmm=lg80—lgmm. (18)

3navenust lg m,, Jgerko tabymuposath mo By, u Ap=AB (cMm.
Tabi.).

Ta6auua 3Havenwit lg m,, (B eguHHUaAxX 7-ro 3HaKa)

AB
B | Tp |2 [ |« |52 | |7 | ] | 0
35° 0 1 3 5 8 12 | 16 | 20 | 26 32
40° 0 1 3 4 7 10-} 14 | 18 | 23 28
45° 0 1 2 4 6 91 12 |15 [~ 19 24
- a0 0 1 2 3 5 7110 | 13| 16 20
55° 0 1 1 3 4 6 8 | 10 | 13 16
60° 0 0 1 2 3 4 6 8 | 10 12
65° 0 0 1 1 2 3 4 6 7 9
70° 0 0 1 1 1 2 3 4 5 6

Pemenne o6paTHO# reoxe3nyeckoi 3ajayH. JKCIEPHMEHTANbHOE
pelenne o6paTHOH reoje3ndyeckoii sagaun (npu S=392 KM) BHI-
IOJIHAJIH € HOMOLUBIO (hopMy.I:

o q’l Ul o Bm ’
tg (45° + = | =—tg(45°+—-=2}; 2
g( + 2) U, g( I - ) (2)
A
Ap =19, — o ¢m=¢1+7q’; (19)
A )
th COS @, s tg -sing,
“ui a
gy =s——0r——; (20) fg—=—=—7—3 (21}
sin Aq—, 2 cose‘f
2 2
g Ao — Aa
“12—"1 _E; a2| =0, +_2‘ (22)
A12=‘;1~ “{‘a:; Ay =;21 + az; (14%)
tg —2—-cos 5 ctg @, sing
fo T e =2 2, (23)
2 cosa,, sina,
U/IN >
lgS=Ig—"=—I1gm,. (18")
P

IIpu orcyrcrBun Tabaun 1g U nns NOBHIIEHHS TOYHOCTH H AJS
KOHTPOJIsI MOKHO NPUMEHSITb U Jpyrue HopMyJIbL:



d’g AB 3e'2sin2B,, AB"?
m:B -}——-— =B m ety 24
dolites QT SRR o s (%)
A(pll =] (X'.’ _Xi)mmp _ % (25)

N, V2
Hcxonusle pnaunuble maas pemenusi: Bi=50°40’007,000; B,=
=53°10"007,000; [=4°00"00",000 B3sTel u3 paGorer [1].
CpaBHeHHE C pe3yJbTaTaMH TOYHOrO pellieHHsi 06paTHOM reoje-
3MYECKOH 3a/layd Ha 3JIIHICOHIe B [1] mano caeaywoike pacxox-
JIeHHS:

@, | 43°087037,486 | @a | 226°17027,391 | 1gS’ | 5.59239931
A 037566 | A 02,472 | 1gS | 559239922

P l —0”,08 IEZ l —0”,082 I 6lgS I +9

BhlyncieHne NONpaBoOK a3UMYTOB H DPaCCTOSHHM:
2 2 2

e 43°08" | Ig L134 g S 5519|lg L 5.820
240" 48p"" 24p"
Pm 51°55" | Ig cos?Bm 9.580 | 1g cos?Bm 9.580 [ lgp- 108 7.638
242 86°16" | lg sin 2a;, | 9.999 | Igtg B 0.106 | 1g cos?B., 9.580
lgo” 4.101 | Igo”” 8.202| 1g sin a2 9.835 ]gAqJ”2 7.908
,,3
1 (07082 | 1gI 8.915| 180 12.304 | Iglgmm 0.946
I |0.002 | W, 0.080 | IgII 7.344 | Igm,, 9

Cuie/l0BaTeNIbHO, PeAyKLUHMOHHbIe (OPMYJB MOJYYEHBl BEPHO.

Taxum o6pa3om, NpH pelIeHHH OOpPAaTHHIX TeojJe3HYecKHX 3ajau
H 3aceyek Ha cpejanue pacctosHus (mo 500...600 kM) B reomesuu
H MODCKOH reojesuu ya06Ho npumensith I npoexuuio I'aycca amiun-
COHla Ha Ilape CO CpeAHel HopManbHOH wHpoToil By=B,,. Ilpu
3TOM INONPaBKH a3HMYTOB Y; H P» PABHE MeXAy coboil mo 3Haye-
HHIO H 110 3HAKy H B JiBa pasa MeHblle, ueM y A. Beppora u I'. Ba-
rpatyun (1. e. mpu Bo=Bi). B 3T0M cayuae mompaBKH paccTos-
HHIl yMeHbINAIOTCH B YeThipe pa3a (MO CpPaBHEHHIO CO cJayyaeM
By=B4) u npu S<<C400 kM u By>>45° ne npesbimaior 0,2 M 1 HeoILLy-
THMBI /151 MOPCKOH T€OJe3HH H re0fe3HH.

Ilpun By>45° MakcuMa/jbHble TONPAaBKH a3HMYTOB MEHbIIe
07,01 mpu S<<119 kv u <<0”,1 mpu S<<375 KM, a cpenHHil Jora=
pubm macwraba 1g m,<<1-10~7 npu S<<2568 kM u <<5-10~7 mpu
S<578 kM. 3HauuT, B re0/(€3uH MONPaBKaMH MOXKHO mpeHeOperaTthb
npu S<<250...300 kM U B MOpcko# reopeaun — mnpu S<<500. ..
...600 xm.

OKchnepHMEHTaJIbHOE pellleHHe OOpaTHLIX reojle3anuecKux 3ajaau
H 3aCeueKk ¢ TNOMOILBIO 3TOH IPOEKIHH MOJTBEPAMHJIO HPOCTOTY (POp-
MYJl H MaJoCTh HCKazKeHHUH.

JlJ1si MaccoBOro pellleHHsi 3ajlay aBTOPAMH COCTaBJjeHa Mporpam-
ma Ha s13bike @optpan qas BM EC-1022.
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Cnucok anteparypoli: 1. Byrxesuw A. B. HccaenoBanus no pelienuio BHIYHC-

JHTENbHBIX 3ajau cheponannyeckoid reone3un. — M. : Hezapa, 1964. 2. Kpacos-
ckuit P, H. PykopoacTso mo Bhiciteli reofesun, u. 2. — M. : Feonesuanar, 1942.
3. Pabunosuy b. H. TIpakTHKyM 1O Bbiclueili reogesun. — l-e uan. — M. : Teo-

nesnsznar, 1951. 4. Xcodoposuy II. A. PelueHue TJ1aBHOM 3afaul BHICIIEH reoje-
3HH METOLOM CBOOOAHOrO BHIGOpA MOJIOKEHHS HOPMaJbHOH MapajiieNu MpH KOH-
(opMHOM H300pazKeHHH TNOBEPXHOCTH 3J/JHICOHAA HAa MNOBEPXHOCTH Wapa. —
Omck, OMCXH, 1938.

Pa6ora mocTynuia B pelkosgernio 14 HosaGps 1979 ropa.



