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I/ISBECT 252! TOMCKOfO UHAYCTPHAJIBHOI'O UHCTUTYTA
Tom 60 umenn C. M. KMPOBA B. Il

K BONPOCY 0 PEUMIEHMU 3ACEYEK W 3AJAYH TAH3EHA 10
®OPMYJAM, PEKOMEHIOBAHHBIM J1. H. OTJIOBJIMHBIM B KYPCE
,OPHEHTHPOBKA MOJ3EMHON CHEMKH YEPE3 OAHY
BEPTUKAJIbHYIO HIAXTY“1).

A. H. Boaxkos.

~ Bonpoc 06 apudmomeTpudeckux cnoccfiax pemeHHs Mapkuienaep-
CKO-Te0AEe3MYeCKUX 3a]a4, B CBS3M C IUHPOKHM BHEADEHHEM B IIpax-
THKY BLIYHUC/AEHHHA CYETHHX MAaIlHH, NPH.LOPCrdeT HCKAYHMTENBHO
aKTyaJbHOE 3HaueHHe. DoJbmIUM NPOM3BOACT:CHHHM 3HAYCHHEM [aH-
HOTO BOmpoca H OOBACHAETCS TO BHUMAHC, KOTOpOE yiendercs
eMy Ha CTPaHHIAX MePHOJHYECKOR JHTEPATY PHI.

B nacrosimee BpeMd ans apHOMOMETPHYECKOIO pememm MapK-
e 1epCKo-reoe3HueckHx 3aJauy pa3paboTaH yxe LeAH# pan cno-
co6oB. EcTecTBEeHHO, 4TO A1 MPOM3BOACTBA CJAECAYET PEKOMEHJ0BATh
TOT, CHOCO0 pelIeHHs, KOTOPhIit AaeT HAUGOJbUWHH 3¢pdeKT B OTHO
IIEeHHH HAJEXKHOCTH, NPOCTOTH H OHICTPOTH BBHIYHUCJIEHHH; NIPH 5TOM
nepBoe TpebGoBaHMe ABIFETCH pelamum B Bei6ope cmocoGa. Cno-
co0, KoTOpul He obOecrneuyHBaeT HAJEXHOrO KOHTPOJA peuleHds 3a-
3a48 B UEJOM—HE HMEEeT NPOH3BOJACTBEHHOrO 3HAYCHHS H, CJIEI0Ba-
TeJbHO, HE MOXeT OHTh PpeKOMeHIOBaH NPOU3BOACTBY.

PaccmaTpuBas c 970l TOUKH 3peHUss apHPMOMeTpUIECKHe CHOCOG6HI
pelleHHsa 3aceuex u 3agauum [ansena, pexomenpoBarawe . H. Or-
JobOaAHMHBM B cBoell pabore ,OpHEHTHPOBKA NOJA3EMHON CHEMKH
yepe3 OJHY BEPTHKAJBLHYIO IIAXTY“, JerKko MPHTTH K BBHIBOJAY O He-
VAOBJETBOPEHUH HMX 3TOMY OCHOBHOMY TpPeGOBiHHIO.

Ha crpasunax 122—125 kuuru ', OpHeHTHDOBKA NOA3EMHON CHEMKH
yepes OIHY BEPTHKAaJbHYIO IIAXTy“ paercs ABa cnocoba apudmo-
METPUYECKOTO pELISHHs 3aCedKH.

[lpu pemwenuu no nepsomy cnoceby (ctp. 123) npeanararoTca cJe-
pyrcmue dopMyas (opmyasp v npumep AaH Ha cTp. 121) 2):

e L A (1)
tgo—1tgl

g xg VSTIR—(Ks—XR) 8% )
gy —1gy

1) Haunas pabora Il. H. Ornobanna ytsepiaena ['YY3 HKTII CCCP s xave-
cTse yye6HHKA A4 FOPHLIX BY30B.
%) Odoaﬂaqenuﬂ ¥ Hymepanus GopMya COXpaHeHa H. H. Orno6auna.
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Ya—Yr=(xa— Xg). g9, - (3)
Ya— ys=(xa —Xs). 18 Y (4)

M CKasaHo, 4to ,dopMyas (1)—(4) aBasTCa paboyuMH, MO KOTO-
pPHIM H NPOM3BOJATCA BCE BBHIYHCJEHHS". '

Hukakux ApYyrHx 3amMeuyaHHfi no T1OBOAY MPMBEICHHBIX BhILIE
~popmyn . H. Orano6auHb M He caelaHp. DTO OBOPUT O TOM,
yro JI. H. Oraoc6auny, oueBHIAHO, pennosarakT, 4TO NOCKOJIbKY NPH
npumenenuu ¢opmya (1)—(4) pe3ynbTaT noJydaercs ABAWAH, TO
KOHTPOJIb PELIeHHs 3aJa4H 3THM TOJHOCTbIO ofecmedex.

Ananusupysa ¢opmyan (1)—(4), HeTpyAnO MPHHATH K BHIBOAY, YTO
OHH HE OO6eCneuHBalT HCYEPNEIBALIEr0 KOHTPOJS NMPABHJIABHOCTH
pemeunst 3agaud B lenom. Hanuume 3THX Gopmya obecnednBaer
JHIIb KOHTPOJb NPABHUABHOCTH BHINOJHEHHS YKa3aHHHX B (opMy-
nax apudmMeTHyeckux JAeHCTBHH M BBIYHCACHHA Ys— YR H Xs— XpR,
He oOHAPYXHBasi OIHOKH B BHIYMC/JIEHHMH JIHPEKIHOHHHIX YIJIOB ¢ H b
UJAH HX TAHTEHCOB, TAK KaK NPy J1IO00bIX 3HAYCHHAX Lyo H F §, KpOME
lge—1g¢ cyuiecTByeT TOJBKO OJIHA TOYKA NMEPECEYEeHHs NPAMBX, 4
c/Aen0BaTeqbHO, H TOABKO OAHO (XOTa OBl H HEBepHOE) PelIeHHE.
3To nocaeaHee OOGCTOATENBCTBO M ABJAAETCH TeM Cna0bIM MeCTOM
dopmyn (1)—(4), koTOpoe AHIWIAET NX NPOHU3BOACTBEHHOTO 3HAUECHHS ).

Jns peiiends 3acedkd no Bropomy cnocoby (ctp. 123) npen-
naraotcs gopmyas (Gopmyasp W npumep AaH Ha ctp. 200)

XA — XR—= ()CS',*'-)CR). Ctgl+(y5_yR)’ (5)
ctgl 4 ctgr
(¥s— Yr)- ctgl —(xs— XR) ,

— Y= PO IRI TS o , 6
Ya— IR ctgl | ctgr (6)
u— xg — —Xs—xR). ctgr +(ys—Ir) %

ctgl—+ ctgr
. —(ys—yr)ctgr—+(xs — xr) : 3
Ya— Is= ctgl--ctgr ®)

dopmyas (5) u (6) npHEATH Kak ocHoBHHE, gopmyau (7) u (8) ma-
HH /i KOHTDOJIA.

Kak BuaHo, 3TH (GOpMY.JH CTPanamT Te€M XK€ HEAOCTaTKOM, HTO
1 ¢opmyant (1)—(4) u, cnreposaresbHo, KaKk H NOC/AEAHHE, HE MOTYT
OHTb PEKOMEHNOBAHE NPOHU3BOICTBY. |

s paccmorpenns dopmyxn (1)—(4) u (5)—(8) Buano, 4TO TOJABKO
COBMECTHOE HCMOJb30BAHHE HX MOXeET 06eCneunTb HaJCKHOCTH pe-
3yabTaTa, T. €., €cu B3ATh, Hanpumep, dopmyan (1), (2) 1 (3), (6),
TO TNOJYYEHHHEIH TakuM oO6pasom ¢opMyasp BIOJHE TapaHTHPYET
NpaBUAbHOCTb peLICHWs 3ana4Yd M, C/1eLOBaTe/NbHO, H36aBAseT Mpo-
M3BOACTBO OT OIHOGOK. |

1) Dtor Hemoctarok Gopmys 1—4 orveuaer n mouenr B. C. Hysapses B pabore
1936 r. ,Pewenne zapau f{lotensra W ladsena Ha MAOCKOCTH H B KOOD/AHMATAX
laycca-Kprorepa.* . .
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Pe y4:0))0M MIKAD OBICTPO M HAAEKHO
NpOM3SBECTH H MO CAeAylowuM dopmyraM !):

Adpx =a.cosec(e-r). Sinr.cose,
Adgy=a.cosec (et r). sin r. sin s,
Adg x = a, cosec (e +-r). sin I; cos ¥,
Adgy=a. cosec (e-}-r). sin 1. sin ¢.
Ilns apudMOMETPHUECKOro PEUIEHHsS 3a/auH [anzena . H.‘ Or-

106/ H peKoMeHnjyerT CAeAyIOIHA annapar dopuya (dbopmyasap u
nprMep AaH Ha ctp. 200): |

AB, x [tgoy . Ega, (tgB; — tgBy) {-1gP. 1gB; (tgo —
— tgd,)] +-ABa y [tgd.. tgB — tguy . tgh)

g(ppa) = AB,x [tgo,.tgB, — tgoy . tgBs] — APayltga, . 18 (15)
(teB, — tgB:) + 288 . tgh. (fgo — 18=)] |

AP, x o DEax. 18 (i) 4Bl — A%y (13)
tg [(p1p2) + Bi) — 28 [(p1P2) +- 2]

APy y = APx tg [(pupa) + ] (3)

APy x D4 g [(Ppa)+ Pl — A4y (16)
tgl(pp)+ Bl — 18 [(psp2) + 2

APy x = AP x 2 [(9102) + %] (17)

APig x = AByx.tg [(pup2) + 0] — A%y (18)
te [(p1p2) + Bi) — te (p1p2) + 4]

APz y = APipx. £g [(p1p2) + Bi (19)

APig x = AByx.tg [(pip2) ~+az] — AB,y (20)
- tg[(pip2)+-Bal — 8 [(P:1p2) + 2]

AP.py = APspx . tg [(p1p2) + Bal (21)

[pu atoM, dopmyas (15), (13), (3), (16), (17) aBaarTCA OCHOSB-
ueiMi, a (18), (19), (20) u (21)—KOHTPO/JILHHMH.

K mejpocraTkaM JaHHOro cmocoba pelieHHss 3ajadu [ansena
JI. H. Orao6aun (crp. 211) OTHOCHT TOJBKO TO, WTO OH, T. €.
cnocob, - ,0a3ypyercs Ha BECbMa TIPOMO3AKHX ¢opmynax, BOCCTaA-
HOBHTb KOTOPHIE, B CAyuae OTCYTCTBHS HX NOJ PYKOH, PyAHHUHOMY

1) CmoTpu norapugMuueckuil crocol peLICHNA 33CEHKH.
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P

mapkweiinepy 3arpyaaarenbuo*. Ormeuennmit . H. Orno 6a4.
HB M HEAOCTATOK AAHHOTO cnoccGa HecyllecTBeRHLIH,

Boaee cyuwecTBenHHM HEIOCTATKOM Cnoco6a, 6e3yCa0BHO, SB-
aserca (ueormeveHnas [ H. Orno6aunuy) ero noadeiimas Gec-
KOHTDOJMBHOCTb, TaK KAK NPEI/I0KEHHHE KOHTPOJBHEIE QOPMYJH He
OOHAPYXHBAIOT OWHOKY (N0 COOOPAMEHHU]M, H3JIOKEHHBIM npH pac-
CMOTDEHHH BONPOCa O peIUSHHH 32CEYKH), KOrJa MOCAEAHAA AOUY-
esa B BHUHCIeHHH (PP,) nin Kako#t 160 OAHON M3 crexyrOuHX
(anu  BCex ofHOBpeMeHHO) Bennuun: (APy), (AP;), (BP,), (BP,), uin
ux TaurescoB. Ilonyvyas mo xoATpo.bHEM (opMyaam, npu HaJHUHH
OWHOOK B YKa3aHHHX BHIUE BEJHUHHAX, TOT XKE PE3YAbTAT, YTO M HO
OCHOBHHIM, BHIYHCJHTE/Nb, OTHOCHCH C NOJAHHM AOBEPHEM K HaHHOMY
KOHTDOJI0, NPUMET OWINOOYHEIA PE3yJbTAT 334 UCTHHHHA U TeM Ca-
MHM JONYCTHT NPOM3BOACTBEHHYIO OUIHOKY.

JAna  npumepa npousBefeM BHUYHCAEHHE 33aa4H, NPHUBOIAHMON
OA. H. Orno6anduM Ha crp. 200, NDHHAB AMPEKUMOHHBIA Yroa
(P1P;) pasuniM 45°00°00" Bmecto 82°25'29" (B pesyabTaTe 4Yero H3-
MEHATCA BCE JHPEKLUOHHHWE YriH, 3a Hckmoueduem (AB)). B pe-
3yAbTATE DEIIEHHs 3aJayM MO 3THM HEBEPHHIM RAHHKM MOAYYHM
CAEeAYOLIee 3HAYCHHE KOODAMHAT TOUYEK P, K P

[To ocnosuumM dopmynam:

X1 =—1228,004; y, = 1167,812; x, = — 1225,255; y, = 1166,862;
0 KOHTPOJBHEIM QopmyJam:

X, =—1228,004; y;, = 1167,812; x, = — 1225,255; y, — - 1166,862,
T. €. NOJAYy4aeM MOJHOe COBNANEHHE Pe3y/bTaTOB, XOTH 3ajaya pe-
IIEHA 3aBEAOMO HEBepHO. FcTnHHOE 3HaueHHe KOOPAMHAT TOouek
P1 H p; paBHO !): ‘
Xy = —1222,566; y, = - 1164,428; x, = — 1220,594; —
— ¥ = - 1179,256. -

“unGUYHOCTb DEIIeHHd B NAHHOM CAydde MOIa G OBITH ycra-
HOB/: 4@ C NOMOIIBIO BHIYHCedHs fg (P P;) 10 noAyYeHHHM KOO pAH-
HaTam Touek Py, P,

— — 0,950
tg(PiPy= 22— = .
Xy — X 2,749

To, uro noayuyenuoe spauenue Lg (P,P,) He PaBHO €AHHHLE H yKa-
3HB3eT HA OMHGOYHOCTb BHISHC/IEHHLIX KOOPAHHAT Touek P; H P,
Onuako, ecau B pesysabTare AONYUWEHHHX OmN60K TOUKH Py u P,, -
NMEPEMECTHBIINCE, OCTABYTCA HA BHIYMCAECHHOM (BEPHO WM HEBEPHO)
no ¢opmyse 15 nanpasaenun (P,P,), T0 RauHME KOHTPOJNb TaKxe
* He JacT XKeJaeMmMoro pesy. bTaTta.

M3 Bcero BHINECKA3aHHOTO CTAHOBHUTCA COBEDIUEHHO ACHO, U9TO
npeanoxersbt [I. H.Orxo6an 1y annapar dopmya aas apudmo-
METPHUYECKOrOo pemeHusa 3ajadd [ aH3eHa HEOOXOZUMO HONOAHHThH
COEUHANIbHEIM KOHTpOJIEM, TapaHTHDYIOIMM MPaBHABHOCTH PELIeHHS
3anavyd B LeJ/oM. [lociesHee MOMET OHTh OCYWIECTBJEHO NMYTeM BH-

1) Baato u3 xmurn Crao6anna, c1p. 200.
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YHCACHHS HENOCPEICTBEHHO H3VWEDEHMBIX BENHYHH uepe3 TaHreHCH
' COOTBETCTBYIOIWMX [IUPEKUHOHHEIX YIJOB Hanpas/ieHHd, BHYHC/IASA
npy 9TOM TAHTEHC AHPEKIHOHHOrO yria (PPs) 06s13aTenbHO MO
koopaHHATaM. Tak, yroa B; MOXeT OHTb BHYHC/EH N0 bopmyae:

tg(pB)—1g (p1P2)
1+t (p,B). te (P1P2)

AHAaZOTHUHO MOrYT ORITb BHIYHC/AEHH H OCTa/bHHE yrias., JTOT
KOHTPOJb MNOJHOCTHIO HCKAIOUHT HEOOGXOAHWMOCTD B KOHTDO/BbHBIX
gopmynax, npusomumbix JI. H. Orao6AuHHHM, €C1H TaHIEHCH
BCEX MAUPEKUHOHHEIX YIJ0B, BXOAfALIMX B BLIHCJEHHE HEMNOCPEA-
CTBEHHO-H3MEPEHHHX BeJAHYHH, ONpeAenaTb 0 KOOPAHHATAM.

tfpl:
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