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TaGauusl NO3BOAAIT PpelaTh BEChbMa YacTO BCTPEYAIOUINECH 3aJa4H HAYYHOrO W NpH-
KJaJHOr0 XapakTepa N0 YCTAHOBJACHHIO JIMHHHH TNepecedeHHA MJAH CONpsKEHHA ABYX NJIOCKO-
creif, HMCIOWKHX PASAHYHYI) OPHEHTHPOBKY B MpocTpaHCTBE. B reosorHH 3TO caMble MHOTO-
YHCJACHHBIE 3alaYH NO YCTAHOBJAGHHIO NPOCTPAHCTBEHHOTO MOJIOXKEHHA PYIAHBIX croaGon, oceif
neperaGoB H3BHJAHCTHIX MOBEPXHOCTell PYJOHOCHBIX pPa3joMOB H TpellHH (0GyCAOBAHBAOIIHX
MOJOXKEHHEe pa3iyBOB H [IEPeKHMOB TEJ H 3aKOHOMEPHOCTH HX pPa3MEUleHHH, JeHTOBHAHLIX
sajexeil, pasABHIOBBIX H ADPYFHX CTPYKTYP MeKJy OrpaHHu4BaiOUEMH HX pasjoMaMmu),
COYJICHCHHA HJAH nNepecedeHHs pa3JIOMOB, TPEUIHH H MPHYPOYCHHBIX K HHM MarMATHYECKHX H
FHAPOTEPMAJbHBIX 00pPajoBaHKi, a TAKKE MOJOMKEHHA OCeH CKJAAAOK H HX YHAYAAUHN, JHHHH
CKOJIbXeHHA G/0KOB NMOPOA NO pa3JoMaM NpPH onpeie/eHHH AMNAHTYA H THNA NepeMeuleHui,
COCTaBJEHHSI Pas3JHYHOro pola npoekuHit, B TOM HHC/AE C leJbio MOACYeTa 3amacos M pa-
UHOHAJBHOTO HANPABJACHHA TreoJoropaspefodbix paGor uw m n, K TakuMm 3anauam, Kpome
TOro, OTHOCHTCHA AHAJH3 HaGMIOAaeMBIX COOTHOWEHHH MekKAY MOBEPXHOCTbI0 peabeda M o6Ha-
MAIMHMHECA Ha Hefl CKJaAYaThIMH, JHHeRHBIMH H JIDYTHMH CTPYKTYpaMH (KOTOphiE MOMHO
BLIPA3HTL KaK CO4YETAaHHE CEPHH SJEMEHTAPHLIX NJA0CKOCcTeil) H H306pa’kaeMbIX NPH TeoJoTH-
4YecKo#l cbhbeMmMKe, NOKYMeHTauWH, AemuHdpupoBaHun aspodoromatepranos H ap. HMx Tpakros-
Ka MoxeT OmniThb ownGouHOA Ge3 ydera XapaxTtepa coderanu#h maockocreil. TaGnuuni nosso-
AT OYeHb GHICTPO H C BHICOKOH TOYHOCTBIO PelIaTh STH BOMPOCHL.

KHHra paccyHTaHa HA IMHPOKHA KDYr reoJoros, H3y4aloUHX CTPYKTYPBI 3€MHOH KOpHI,
reoJIoroB-CheMILHKOB, NMOHCKOBHKOB H pPasBeAYHKOB HeApP, a TakKke MoOxeT GbITh HCNONbL3O-
BaHA B KavecTBe y4yeGHOro mocolus AAf CTYAEHTOB BY30B B Kypcax CTPYKTYPHOH reoJJOTHH
H NOHCKOBO-pa3BefO4HOro gena.
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BBEJEHHE

Ipaduueckoe oroGpamxeniie Teonorniecknx oODLEKTOB Ha Kap-
Tax, paspesax, IJaHaxX, 3apHcoBKax, Aemn(pHPOBAHHHIX (oToMa-
TepHa/Jax U NpaBuibHas HX HHTEPIPETALHs CBOMATCH MPEMIE BCEro
K onpeje/eHnio H u300pazkeHuio c1eJ0B mepeceyeHns PasHOHAK/IOH-
HEIX 3JEeMEHTapHBIX IJIOCKOCTEH, T. €. KOHTAKTOB MEXKIY TeaaMH
HJIH MEXAY TeJaMH W TNOBEPXHOCTBIO peibeda, a Takmke Mosayuae-
MBIX IYT€M TIOCTPOCHHIH Pa3JHUYHBIX MPOEKIHH.

Hans ompeneneHus JHHHH TepeceueHHs HAK/JIOHHHIX ILIOCKOCTEH
NOYTH BePTHKAJAbHOH INIOCKOCTBIO pazpesa mpenHasnaueHa TalJIH-
na B. A. OGpyuesa *, oiHaKO OHA KacaeTcs YacTHBIX ciaydaeB. MHO-
2KECTBO K€ Pa3HYHHIX COUeTaHHil MI0CKoCcTeH TpeGyeT OTHOCHTENb-
HO CJOMKHBIX TpadUuecKHX NMOCTPOEHHII H 3HAUNTENbHOTO BPEMEHH.
CaMbIM OPOCTHIM BHIXOAOM fIBASETCSI HCNOJb30BAHHE NPHBEIEHHBIX
HY2Ke TalbJHll, COCTABJEGHHBIX € «IIarOM» H3MEHUHBOCTH 3JEMEHTOB
OPHEHTHPOBKH couerafoluxes niockocteii 5°. OHu paccuHTaHbl Ha
9BM «Hanpu» ¢ Tounocteio =1’ JIng npoMesRkyTOUHBIX HX coyeTa-
HHiI MOXKHO TOJYUHTb 3HaU€HHsi NyTeM NPOCTHIX HHTepnoasuui. 1o
B JIeCATKH pa3 3KOHOMHT BpPeMs H AaeT HaJeKHHE pe3yJbTaThl.

* O6pyues B. A. [Tonesas reonorns. T. 1. Maxa. 4-e. HKTII. Toc. rops. nayuso-
TeXHHY. H3J1-Bo, 1932. 340 c. -



CTPOEHHE TABJIULL U HX HCNMOJIb3OBAHHE

Opnnoit u3 Haumbosee BaXKHBIX M UYAaCTO BCTPEYAIOUIHXCH 3aad
CTPYKTYPHOH TeoJIOTHH SBJSEeTcA ompejeleHHe NPOCTPaHCTBEHHOrO
MOJIOKEeHHS TIeOJOTHYECKHX O0OBEKTOB— HX FPAHHII M 3JEeMEHTOB
BHyTpeHHero crpoeHus. [Ipeze Bcero OHHM BBHIPAKaloTCsi B BHIAE
JHHHI TepeceueHHs HJAH CONPAMKEHHS PAas3JHUHBIX NOBEpPXHOCTEH.
[IpumMepaMn MOTYT CAYMKHTL NepecevyeHHe IOBEPXHOCTEH KPBIILEB
CKJa[0K, ONpefeNsolHX I0JOXKEeHHe HX OCeH, CHCTeM TpPelllHH H pas-
JIOMOB, K KOTODHIM HepefKo NPHYpPOUEeHHl PYAHBIE CTONOB, H3THOH
TPElIHHHHX CTPYKTYP, KOHTPOJIHPVIOLIHX MOJIOXKeHHe PpasflyBOB H
Nepe:KHMOB 3aJeralolluX B HHX PYAHBIX Tea, H T. n. Kpome Ttoro,
TpPaHuILl Te0JOTHUYeCKHX 00BeKTOB, H300paxaeMsle Ha Kaprax,
npefcTapIfior co6oil JHHHK TiepeceyeHHss 00pasyoIIHX HX MOBEpPX-
HOCTell C TIOBEPXHOCTBIO peabeda. Pasnuunble paspessl, MIaHe H
NPOEKIHH B HaKJIOHHOH IVIOCKOCTH Pas3JjiOMOB HJH PYAHBIX TeJ, 3a-
PHCOBKH OOHaXeHHH Ha CKJIOHAX MAOJHH, MaTepuHaasl (oTOTeon0-
JHTHOI CHeMKH H Pa3’HOro pojia a3po(oToCcheMOK OTPa)KaloT Npex-
e BCEro CJeibl TMEepeceueHHit pas3MHUHBIX MJIOCKOCTEH HJH TOBEepX-
HocTeii. Bce oHH MOryT GHITH mpejcTaBJeHb KaK COBOKYMHOCTL 3Je-
MEHTapHBEIX PA3HOOPHEHTHPOBANHLIX IJIOCKOCTEH.

Takum o6pa3oM, NpH H3YYEHHH HeZp Nepejf reoJoraMu NoOCTO-
STHHO BO3HHKAeT 3ajaua ONpeleJeHHs JHHHII MepeceyeHHs IBYX
naockocTeld. Bece pasHOBHAHOCTH pellaeMBIX 3aJay MOMKHO CBeCTH
K HEeCKOJIbKHM THIAM.

1. CocraBjieHHe TOpPH3OHTA/NbHEIX M BEPTHKANBHBEIX [POEKIHH
(pa3spe3oB) A4S pasAMuUHLIX IeJelf, B TOM 4HCJe JJs OIpefe/]eHHS
AMITHTY/ NepeMellleHyuH 10 pa3loMaM.

2. CocraBaeHHe NpoekU#ii B OZHOM H3 TepeceKallIHXcA HJH
CONpsKeHHBIX HAKJAOHHBIX TJI0CKoCTel (mo BEIGOPY).

3. HM3o0paxenne KOHTAKTOB reoJOrHUYeCKMX TeJ Ha KapTax, 3a-
PHCOBKax ¥ T. M. ¥ ocoleHHO TPakToBKa HabmojaeMblX COOTHOILE-
HHUH TOBepPXHOCTH peabeda c oOHAXKAIOUIUMHEC.{ HAa HeH CKJIaqyaThl-
MH H Pa3phIBHBIMH CTPVKTYPaMH.

ITpn pemennn 3THX 3alay BO3HHKAWT OWHOKH B TOJKOBaHHH
BH3VaJbHBIX HaOMOAeHHH, KOrja, HanpHMep, 3a eIHHYI0 CHCTEMY
TPELIHH ¥ pAa3JOMOB MOIYT OBIThb TIPHHATHL pasHble HX CHCTEMBI,
€C/IH He VUHTLIBATH DE3YJIbTaToB: coderaHuil 3THX CTPYKTYp ¢ 00-
HaXKeHHOil HAaKJIOHHOMH noaepxr{ocuro 3eman *,

ik
&
* ABTOp He peKOMeHIYeT HCTOL30BAHHE ‘ﬁdmlu JHWE AJA NOCTPOeHHIi BBIXO-

lla miacta Ha NOBEPXHOCThb, MOCKOJBKY CYLIECTBYeT ObICTpHii HajeXHH crnocol,
H3JI0XKEHHBI BO BeeX yueOHHKAX MO CTPYKTYPHOIl reosoriH.
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4. Cosnanne 0o6GBbeMHBIX MakeToB (Momenefi) reoJOTHUECKHX H
rOPHO-TEO0JIOTHUECKHX 00BEKTOB, AJS KOTOPHIX «BHIKPOHKa» HX ua-
creil nonxHa 0asHpOBATBHCA HA peLIEHHH NEpPBHIX Tpex 3ajiau, a
Takxe Ha BHIOOpe THOHYHHIX H 3G (EKTHBHBIX CeueHHH.

Bce nepeuncienHble 3aaym MOryT pemiathcsi NyTeM rpaduue-
CKHX IOCTPOeHHi (ABYX NMPOEKIHH HJIH MeHee TOYHO Ha cTepeorpa-
¢uuecknx cerkax B. Byanda u B. llIMuara), a raxxke ananautaye-
CKMM TyTeM II0 NPHBOAHMHM HHXKe dopmynam. I'paduueckue mno-
CTPOEHHS J0BOJbLHO TPOMO3IAKH H TpeOyIOT GOJBIINX 3aTPaT BpeMe-
HH. AHaIuTHUECKHH €noco6 pelleHHsi O MHOTOYHCJIEHHBIM (hopMmy-
nam (ocoGeHHO TpH noAGOpe VIVIOB B MeTofle MOCJEN0BATeJBHBIX
npHOJIHKeHull B ofHoi #3 QopMys) 3aHHMaer He MeHblIe BPeMeHH
#H Tpe6yeT NMpHUMEeHeHHSI TPHTOHOMETPHYECKHX TAGJHIL M CueTHO-pe-
uralomux yerpoiicrs. [Ipo6iema HX HCMONB30BAHHA BechbMa CyIIecT-
BEHHO YNpOILAeTcsl MPH HClogab3oBanud IBM, uto BHMONHEHO aBTO-
poM TpH pacuere mpelnaraeMuix Tabuami. JangpHeRInMM uiarom B
Hermosnb3oBauun DBM u  BrIBelleHHBIX aBTopoM opMya pacuera
tabauy, GyJer co3/laHHe HOBEIX NPOTPAMM A/ ONpefeeHHs aMIJIH-
TYJ TepeMelleHuil mo pasjoMam, MoIAcuUeTa 3anacoB pPyld H APYrHuX
neseii. [IpuBenenHslil HHXKe aJrOPUTM pacueTa 3THX TaGJHII MOXKET
CIYXKHTb COCTAaBHOH 4acTblo (rOTOBHIM pacueTHHIM 6JOKOM) B Ta-
KHx mporpammax. Kpome Toro, mpu HeoOGXOXMMOCTH OH TO3BOJSET
¢ m060#f 3anporpaMMHPOBAHHONW TOYHOCTbIO HAXOAHMThb BCE TIpOMe-
JKYTOUHbIE 3HAUEHHs COUeTAHHH TJIOCKOCTeH, KOTOpPhIE HE BOLIIH B
TaGaHILHL.

Boapmasi 4acTe paccMaTpHBaeMHIX OOBEKTOB HMeeT [MJOCKHE
OrpaHWyYeHHs (CJOHCTOCTb, TPELIMHEI, PA3JOMHl HJIH HX UYacTH) H
Ha 3HAYHTEJbHBIX MPOCTPAHCTBAX OHH MOTYT NPHHHMAThCHA 3a IIJIO-
ckoctH. Kak oTMeueHo BHILIE, COBOKYNHOCTBIO 3Je€MEHTAPHBIX TIJIO-
CKOCTEHl MOJKHO BHIPA3HThL CONPSXKEHHSI H COYETAHHS NPaKTHUECKH
MI06EIX TOBEPXHOCTEH,

[TonapHoe coueraHHe (TepeceueHHe MM CONpPsIZKeHHe) TaKHX
‘maockocTel cBofuTcst B o6uieM K mpocTtoit 3agave. Ha puc. | noka-
3aHO II0JIOXKEHHE JBYX CONPSXKEHHHIX MJIOCKOCTell — MmepBoil mJo-
CKOCTH C YIJIOM TlafeHHs o H BTOPO# — c YIVIOM TmafeHHus o, a Tak-
XKe yroa B (yrosn Mexay JHHHAMH TNPOCTHPAHHS 3THX NJOCKOCTed,
3aMepeHHBIl B MecTe BCTPEUHOro HX TaJeHHs, N0 HaleMmy YCJo-
BHIO) ¥ MECTO BCTPEYH MJOCKOCTEH Ha TIOBEPXHOCTH 3eMJH — TO4-
ka O. HeoGxomaumo nafiTH JuHHIO uX conpsikennss OA, kortopas
npencraBasier co6oi reoMeTpHYeCKoe MECTO TOuYeK, OXHOBPeMEeHHO
NpHHAAJEXAallHX K ABYM 3THM mjockocTaM. IlosoxkeHne ee B npo-
cTpaHcTBe onpejeasiercss TOUKoii O W HeH3BeCTHHIMH (HCKOMBIMH)
yraaMu: @ — yraoM HakaoHa Jupud OA K TOPH3OHTY; Yy — YIVIOM
MeXIy JHHHed NPOCTHPaHHA NepBOH TJAOCKOCTH (majgalomed nox
yrioM o) H npoekuueil JuHHH OA Ha ropH30HTaJBHYI MJIOCKOCTD
(1. e. nunueit 0’A); ¢ — yriom Haknona OA B mpoeknuH Ha Bep-

THKa/JbHYIO MJOCKOCTh, MapaJ/enbHylo NMepBoii MI0CKOCTH (T. €. JH-
uun 0C’).



Ta6avua onpejeneHuss YraoB Haknona naacta (pasiaoma W T. 1.) NPA KOCOM €ro

cedeHi BEPTHKANLHON MIOCKOCTBIO paspeaa

CTHPAHHAMH NJOCKocTelt f

MeTnuneii Yron Mexay npo
yron
najienns
ceKyuefics 3
mﬁgfcocga 85° 80° TB? 70° 65° 60° 55° aD“o
o (95°) (100°) (105°) (110°) {115°) (120°) (125%) (130°)

20° 15° 10° 5°

45° 40° 35° 30° 25° 2
155°) [ (160°) [ (165°) | (170°) (175°)

(135°) (140°) (145°) | (150°) [ «

85° 85°00" | 84°58" | 84°55" | 84°50' | 84°45" | 84°307 | 847007 | 83°40"
80 80 05 7958 | 7950 | 7940 | 7915 | 7855 | 7800 | 77 20
75 75 00 7445 | 7430 | 74156 | 7345 7300 | 7200 [ 7100
70 70 05 6955 | 6935 | 6900 | 6820 | 6730 | 6615 | 6445
65 65 05 6447 | 6425 | 6350 [ 6255 | 6155 | 6030 | 5845
60 60 00 5945 | 5915 | 6835 [ 5735 | 5625 | 455 | 53106
55 55 00 5436 | 5410 | 5325 | 5225 | 5110 | 4935 | 4740
50 50 00 4935 | 4010 | 4825 | 4725 | 4600 | 4425 | 4230
45 45 00 4435 | 4410 | 4325 | 4225 | 4100 | 3935 | 3735
40 40 00 3935 | 8910 | 3825 | 3730 3605 | 3440 | 3255
35 35 00 3433 | 3415 [ 3330 | 3230 | 3120 | 2955 | 2820

30 29 58 2940 (2915 | 2835 | 2740 | 2640 | 2525 | 2355
25 24 58 2440 2420 | 2345 | 2255 | 2205 [ 2055 | 1945
20 1958 1950 | 1940 | 1855 | 1815 | 1735 | 1640 | 1540
15 14 55 1450 | 1430 | 1410 | 1340 | 1305 | 1230 | 1136
10 9165 9 50 940 925 90b 842 | 813 7 41

5 458 4 55 4 50 440 431 420 404 350

83°10/ 82°307 | 81°40"| 80°25"| 78°40 | 76°05’ | 72°00" | 64°20" | 46°15
76 15 74 50 7310 | 7100 | 6730 | 6315 | 5615 | 4525 | 27 15
69 30 67 38 6515 | 6210 | 5800 | 5220 | 4430 | 3335 19 00
63 00 60 40 6750 | 5420 | 4940 | 4345 | 3555 | 2600 14 15
56 50 54 15 5115 | 4710 | 4235 | 3645 | 2927 | 2045 11 00
50 55 48 30 4500 | 4100 | 3630 | 3100 | 2428 | 1720 900
45 22 42 45 3940 | 3545 | 3125 | 2620 | 2030 | 1430 730
40 20 37 46 3435 | 3100 | 2703 | 2220 | 1735.| 1200 610
35 25 3300 3005 | 2645 | 2312 | 1905 | 1500 | 1005 510
30 50 28 30 2550 | 2255 | 1945 | 1615 | 1230 830 420

26 30 24 30 2205 | 1930 | 1645 | 1345 | 1025 703 335
22 18 2030 1825 | 1630 | 1400 | 1125 | 845 550 258
18 20 16 45 1602 | 1310 | 1120 910 700 4 40 224
14 30 1315 1155 | 1020 8 50 710 530 3 40 154
10 35 950 8 47 7 40 6 32 515 400 2 40 120
710 6 30 5 47 505 420 328 238 144 052
332 315 253 232 210 145 117 050 025

Hs sroit Giok-AuarpaMmbl BHAHO (cMm. puc. 1), uto yroam v —
YroJl MexJay NpoCTHpPaHHeM BTOPOi IIOCKOCTH (mamamoumiefl mof,
yraom o) u npoexuuet quHuH OA Ha rOPH3OHTAJBHYI M10CKOCTD,
T. €. 3TO HOMOJHHTEJBHBIH Yroa K y; y--v=p. ¥Yroa ¢’ siBasercs
yriaom HakaoHa JuHAH OA B NpoeKUHH Ha BePTHKAJBbHYIO IJIOC-
KOCTb, Tlapa/ijle/bHyl0 TIPOCTHPAHHIO BTOPOH CONMPSAXKEHHOH IMJI0CKO-
CTH (majawiiel mog yrjioMm o).

B uactHom caygae, Korla oIHAa H3 CONPSIKEHHBIX NJOCKOCTEH
Bcerja BepTHKa/nbHa (TabaHma * aas ompejefeHus yria HaK/I0HA
nJjiacta, pasjoMa M T. II. IPH KOCOM €ro CEeYeHHH BepTHKaJbHOMH
MJOCKOCTEIO paspesa), To y=0, v=0, a o =0q.

Kakyrmo TIOCKOCTb CUHTATL NEpPBOH, a4 KAaKylo BTOPOI, 3aBHCHT
OT TOTO, AJIS KaKof H3 HHX TpeOyercs NOCTPOEHHe BepTHKAJLHOH
IPOEKIHH, el mapanenbHoil. DTy MJIOCKOCTb MBI CUHTAeM IIEPBOH,
NPHHAMAsA YroJ NajeHns ee 3a yroJ o.

IToCKOABKY COUpSIKEHHBIE IIOCKOCTH OPHEHTHPOBAHEI OTHOCH-
TeJLHO CTPAaH CBETa, TO M JHHHS HX compsaxenua OA, a takxe ee
IPOeKLUHH OVIYT OPHEHTHPOBAHHI B NPOCTPAHCTRE.

Tabauusl VIJIOBHIX BeJHYHH, ONPEAENTIONIHX MPOCTPAHCTBEHHOR
MOJIOKEeHHe JIHHHM NepeceueHUs HJIH CONPSAIKEHHsS NJI0CKOCTeH, Io-
CTPOEHHI TIO TOMY e MpHHuuNy, yto H .tabauiua B. A. OGpyuesa.
B mnepsom BepTHKaIbHOM cro/iGNe Aanuih3HaueHHs Yria HAK/IOHA
‘K TOPH30HTY mepBoii mJockoctH (a) ¢ marom 5° (ot 99 no 5%).
YTJael HakJAoHa BTOPOH MJIOCKOCTH ¢ MMeIOT mmar Takxke 5° (B mpe-

* Tabuuua B. A. O6pyuepa, paclIHpeHHas H YTOUHEHHAs ABTOPOM.

Aenax ot 89°50” no 5°). Jlsia 3THX 3HAUCHHI yriaa ¢ JaHe HCKOMEIE
YTJIBL Y, @, @ IIPH BaHHOM yrJe ¢ W pasHulX yraax «. Kamias ta6-
JIHIA COCTABJeHA /ISl OJHOTO 3HAUYEHHs yraa p.

Takum oGpaszom, B mepByIo ouepenb HeoGXOLHMO
OTHCKaTh TaGJAHNY, COOTBETCTBY I YO Yray B, T. e.
Yray MeXny JAHHUSAMH TDOCTHDAHHH mNafalollHx
HaBCTpedYy IAPYr APYry TNepeceKamIUHXCsd HIH
COMpPSAKEHHHX NJOCKOCTEeH, a 3aTeM, 3Hasd YriIe o H O,
HaHTH 3HAYCHHS YIVIOB Y, @ H (.

B Tex ciyuasx, xoraa HCXolHble DaHHBE YIVIOB B, & M o He
COBNANalT ¢ TaGJIHYHEIMH (He KparHul 5°), 3HAaueHHS YIVIOB vy, ©,
¢ MOZCHO IOJIYIHTh MYTEM HHTEPNOJSAIHH MEXKIY coceflHHMH (Kpae-
BHIMH) TaG/MYHbLIMH JaHHEIMH M TIDH JKeJaHHH NOOUTbCS JI0GOMH
TOYHOCTH OTBETA, HCMOJIb3Ys NPHBOAHMEE HHXKe (OPMYJH, 110 KO-
TOPHEIM paccuHTaHbl TaGAHIE Ha DBM c TouHocTbio =+ 17,

Hs 6nok-guarpamm (cM. puc. 1) BuaHO, uTo 3Has YIJIBl aJeHUs
CeKylHXcst nmiiockocTell (o M 0) u Touky O, rie HA HOBEPXHOCTH
nepecexaloTcsi 3TH TJAOCKOCTH, He TPYAHO HAHTH INOJIOMKEeHHe JIH-
HHH HMX TlepecedeHusi, ONPeleNHB elle XOTA OB OXHY TOUKY AaHHOH
muHuA. Jlas 5TO¥ meJqH JOCTATOYHO ONPENEJHTh MOJOMKEHHe Nepe-
CeKaloUHXCs IIJIOCKOCTeH Ha HOBOM TOPH30HTE ¢ PasHOCTHIO BLICOT
(ot moBepxHoCTH), paBHOH A, BHIUMCJIHB HX FOPH30HTAJBHEIE 3a/10-
HEeHHsl a; H dz U3 COOTHOINEHHH: a@;=hciga u ay=hcig ¢ uau B
Inpyro# obuieit hopme



a=hctga. (1)

DTH 3a]0XKEeHHSI MOXKHO ONpele]HTh U rpaduyeckH, cAejas Bep-
THKaJIbHEIE Pa3pe3bl BKPECT IIPOCTHPAHHS MEPeCceKalolHXCs MI0CKO-
cTefl © Ha HX OCHOBE TOCTPOHB NPSAIMOYrOJbHLIE TPEYrOJbHHKH, B
KOTOPHIX MPOTHBOJEXKAIIHM KaTeToM NpPH yrjax o H o Oyzer Ta

Puc. 1. BAOK-AHarpaMMa, NOKasLIBA0WMAs SJEMEHTH COOTHOWEHHA CeKYIMHXCH mAOCKOCcTeR
(cm. ofo3HaueHHs B TeKcTe)

JKe NPOH3BOJBHO BHIOPaHHAas BHcoTa h, a MpHJEKALIMMH KaTeTaMH
OKaXyTcsl HCKOMBIE @; H Qa.

Kak caenyer W3 mpHBeldeHHBIX GOPMYJ, NPH BePTHKAJbLHEIX Vr-
Jax a=90° 1 0=90° 3TH 3a/0)KeHHs] PAaBHH HYJIO, a JHHHH NPO-
CTHPaHHH TepeceKalomUXCcH MJIOCKOCTeH CIPOEKTHPYIOTCH Ha TOpH-
30HTaJbHYIO IJIOCKOCTh TPOEKIHH, nmpoxoas uepes Toukun O u C’
(nepBofi miockoctn) u O° m B’ (Bropo#r miockocru). [Ipm yraax
menbite 90° (cm. puc. 1) Ha 3TOH e FOPH3OHTAJBHOH INJIOCKOCTH
npoeknuyu oHH 3aimyr nosaoxeune AJ u AE, mepecekasich B TOUKe
A. Coemnnus Toukn O u A, NoJyYyHM JIHHHIO NEPECEUEHMS I10-
ckocreit OA.

W3 puc. | u ycnoBuii 3agaun Takzxe CJeAyeT, UTo

B=v-+v. , @)

Ha puc. | BHAHB H JApyrHe 3aBHCHMOCTH MeXIY H3BECTHBIMH
(o, 0, B) u onpenensiembiMu yraamu (y, @, @). F3 coorHomenui
h=atga (rnea;=AC’), h=AC' tga n h=0’A tg ® noay4uM HOBYIO
32BHCHMOCTD (€CJIH pasjiesluM HX APYT Ha .D.pyl"(;)

Py

m—] rje .iCL 51[1? e
OAgs 0'A g



ClieJlaB 9Ty 3aMeHy, HMeeM
tgo = tgasiny. 3)

MuicsienHo MpoBeleM BEPTHKA/JIBLHYIO MJOCKOCTh Yepes JIHHHIO
CONMpSIKeHHsi ceKymuxcss maockocteit AO m BeicoTy h, T. e. uepes
touku OAOQ’, toraa yron o Gyler oIHHAKOBHIM A5 0Gemx pacce-
KaeMhIX MJIOCKOCTEH, UyTo MO3BOJSET 3aNMHCATh 3TO TaK:

tgo =tgasiny

tgo =tgosinv
HJH

tgasiny = tgosinv.

Pasnenns ofe wacTH mocsenHero paBeHcTBa Ha tg o sinvy, moay-
YUM

JE%e ABY,

tgo  siny

@

B xoukperHoii 3amaue, rie VIJB @ W G H3BECTHHI, JeBas uacTb
paBeHcTBa OyldeT BeJHUMHOH NOCTOSIHHOM, KaK H Npasasi, H3 KOTO-
poli Ge3 Kakux-1u60 OrpaHHYHBAIOLIMX YCJIOBHA MOXHO HauTH Gec-
KOHeYHOe MHOJKeCTBO YIVIOB Yy H v, JAIOUHX 3T0 NOCTOAHCTBO. Pe-
IWAHTh ypaBHeHHe (4) MOXHO Hcnoab3ya dopmyay (2) ¢ momombio
METO/la NOCJAeL0BaTeNbHEIX NPHOJHMKEHHH, T. €.

tga =Tsin(v;t-q) )
tgo  fsin(y Fm) ’

rae_(v+m) + (y—n) =B nam (v—n) + (y+n) =B.

3necy n — nocjefoBaTeNbHO UpHGaBJAseMas HAH BhYATAEMAs
YyacTb H3 YIVIOB v H Y, NPHHATHX NEepBOHAYaJbHO TPOH3BOJBHO, C
coxpaHeHHeM ycJaoBuii dopMyan (2), HO He YJAOBJETBOPHBIIHX
JIeBOil YaCTH PAaBEHCTBA.

3Has yrael y H v, TpocTo HaliTH yroa @ no gopmyae (3).

Yroa ¢ HaxofHM H3 cooTHomeHHs h=Jtg . 3nas u3 dopmyan
(1), uro h=a;tga, u pasaenns o6a paBeHCTBA APYr Ha Apyra, mo-

JYUHM LA A 1, rne — = tgy.IIponssens sameny H caenas npe-
o tga a4y
0o6pa3oBaHuA, TOJAYIHM
- tgo=1tgatgy. (6)

OueBHAHO, 4TO B MNPOEKLUHH Ha BEPTHKAJBHYIO IJOCKOCTh, Ia-
paaeNbHYI0 NPOCTHPAHHIO BTOPOH CceKyllefics MJOCKOCTH, popmy-
Jla 17151 BblYHCJAeHHs yraa ¢’ 6yner uMeTh Tako# BHJ

tge’ =tgotgv. @)
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Takum obBpasoM, coBokynHocTb popmya (1—3, 5—7) nossoaser
yBs3aThb BCe YIVIOBble SJEMEHTH H pelHTh 3anauy Ha DBM c¢ uio-
6oii 3anporpaMMHPOBAHHON TOUYHOCTBIO. 3HAKH TIPH Yriaax v, o, ¢
HIH TIPH ®, @', v (B Apyroit npoexunn) GYAYT OJHHAKOBBIMH H 3a-
BHCAT 0T nojoxeHus Bekropa OA B ToMm HJAn HHOM KBajapaHrte. Ha-
MeHeHHe 3HaKa C IJioca Ha MHHYC HJAH HaoGopoT COOTBETCTBYET
nepexojly yria y HAH v OT OCTpPOro K TymoMy. B tabGammax
BEPTHKAJbHBE XHPHBE JHHHH pas3nendaioT YILJaH
C Pa3HBIMH 3HAaKaMH, T.e. NOKAa3bBAalT H3IMEHEHHE
HampaBJeHHda HakJAoHa TeJ, OrvMeyeHHble H3IMEHEHHS VI-
JoB (y, V) H HX 3HAKOB OKa3nlBalOT pellalollee BJWSHHE Ha BeJH-
YMHY YIVIOB ¢ M ¢ W HampaBieHHe WX HaKjJoHa oT JuHun 00’ B
IJIOCKOCTAIX BEPTHKA/JbHBIX MNpPOEKUHH, mapajienbHblX NPOCTHPA-
HHAM TepPBOH M BTOPOH NepeceKaioUHXCcs NJIOCKOCTeil (cM. puc. 1).
B stom He TpyaHo yOeanThCS, NpeAcTaBHB cebe TAKof BapHaHT,
rjie HakKJOH MepPBOI MJIOCKOCTH C YIJOM MajeHus o OGyder H3me-
aarbed or 90 mo 0° a HeM3MEHHBIMH OCTAHYTCS YroJ MajeHHs BTO-
poit maockocTH ¢ H yroa B. [Tpu stom yroa B BosemeM Goabuie 90°
(Bo Bcex ApYrux BapHaHTax oH MoxkeT uaMmeHsaThcs ot 0 go 180°).
. Ilpu «=90° yron y=0° a yron ¢=w (u o6a paBHH BHAHMOMY
yriay majeHHss BTOPOH IJIOCKOCTH) MOCKOJNBKY TiepBas cekyuas
IIOCKOCTh BEPTHKAJbHA M B 3TOM NpPHMepe OHa fIBJISIETCS IJI0CKO-
CThi0 NpoekiHH. IIpH yMmeHblleHHH yraa o« (ero NPHOJHKEHHH K
0°) yroa y 6yner pactH u npu «=0° craner paBubiM B>90° T. e.
yroa y uaMenurcss or 0° u (HWJHM ocTporo) Ko TYmoro yrJaa.

IIpu yrae y=90° nuuns nepeceueHuss (HJIH CONPAXKEHHS) NJoO-

ckocreit OA cosnager ¢ JHHHeH TMaleHHs MepBOH TJIOCKOCTH, a €€
BepTHKaJbHas npoeknus —c¢ 00, 1. e. yroa ¢=90° a yroa o=a.
. Takum oGpasom, npu u3MeHenHu yriaa y ot 0 mo 90° yroa ¢
H3MeHHTCH 0T = A0 @=90° u OGyler pacnosoXKeH B TOH 4YacTH
NPoeKIHH, KOTOpasi NPHMEIKAeT K 3TOMYy OCTpoMy yray y. B To xke
BpeMsl YroJ o H3MEHHTCH OT BHIMMOTO yrja MajeHHs BTOPOH mJo-
ckoctH (npu ycaoBuH y=0°) 10 BeqHUMHH, PaBHO# yriy @ OpH
y=90° (# pasHEIX yriax a).

IIpn nanbHelmieM H3MeHeHHH yraa y ot 90° K Tymomy yray
y=p>90° (compoBoxKAaOIEMCS BHMNOJAXKHBaHHeM yraa o 10 0°)
yroa ¢ Gymer ymenbwatbes ot 90° (mpu y=90°) mo wnyas npu
v=p u a=0° IIpu 3ToM OH TakkKe OyZeT NMPHMHKATb K OCTPOMY
yray, HO yie K yray v, ponodnsiomemy yroa f (coriacHo gopmy-
ae (2) p=y+v), T. e. yron ¢° PpacnosoXuUTCS B APYTOoH CTOpOHE
naockoetd oT OO’ — NPoOTUB NEPBOTO €ro TIOJOKEHHS, a TpH o=
=0° Gymer paseH yray v (cm. puc. 1). ¥Yrom o Takxke Gyler HaMe-
HATbes oT g=a J0 w=0° To xe NpaBHa0 AEHCTBHTENBHO H I
yraa ¢’ npH W3MeHEHHH yria v, Koraa Tpedyercs mocTpoHTh BEpTH-
KaJIHYIO TIPOEKILHIO, MapaLIe/bHYIO JHHHH, gpgcmpamm BTOPOIi ce-
Kylleiica MmI0CKOCTH (C yrJioM najeHus o). %
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MPUMEPBI PEIHEHHS 3A0AY

Brie 6bl1H mepeuHcaeHB pasHooOpasibie reoJorHYecKHe 3aja-
YH, CBsI3aHHBIE C ONpeaeJieHHEeM JHHHH IepecedyeHHA HIIH conpaKe-
HHsl IJIOCKOCTel, KOTOpble TPHXOAHTCSA 4acTo pelliaTh NPH NpoBefe-
HHH TNOJEeBBIX M KamepaJbHBIX pabor. 31ech Ha HECKOJBKHX MpPH-
Mepax MBI NIOKaKem ee onpefe/eHHe C NMOMOUIbIO TalJHI H OTMe-
THM; KaKHe Ha MNepBblil B3MJIAL HeOXKHJaHHBIE Pe3yJbTaThl BHISB-
JIAIOTCS IIPU TIEpPEeceyeHHH HAaKJOHHEIX miockocrell, Yacto Mbl BH-
IHM X H B HaType (B 06GHaXKEHHBIX CKJIOHax IOJHH) H JONYCKaeM
He KOPPeKTHble TPaKTOBKH NOLOOHLIX COOTHONIGHHH pPa3pHIBHBEIX H
CKAan4aTeX CTPYKTYP.

ITo C10IKHOCTH M COOTBETCTBEHHO NMPHMEHSIEMEIM TIpHeMaM yao6-
HO BHIENHTh JBAa THNA TOCTPOEHHH NPH peUIeHHH 3ajxay, CBA3aH-
HBIX ¢ H300pa)KeHHeM JHHHH ITepeCeKalOUHXCS HJH COTpSIKEeHHHIX
MJIOCKOCTEH: MePBLIH — B BEPTHKAJbHOH HJIH TOPH30HTAJLHOH IJIO-
CKOCTH IPOeKIHH, BTOPO — B HaKJOHHOH IIJIOCKOCTH TPOEKIHH, CO-
BMajamouleil ¢ 0QHOH H3 IEepeceKarlIuxcsa miockoeTed (mo BHOOPY).

IlepBoiit Tun nocTpoeHui HaubGosee pacHpoCTPaHEH H pelIaercs
C TOMOILBIO MPHBOAHMBIX Ta0JHI; BTOPOH OCHOBLIBAETCS Ha JaH-
HHIX TeX xe TalGaHl, Ho TpebyeT ellle HeGOJLIIHX JTOMNOJHHTENb-
HHIX pacyueToB, Ha KOTOPHIX MBI OCTAHOBHMCSI NojApoOHee HHIKe.
B takom nopsiike pacCMOTPHM THIOHUHBIE PHMEPH.

JlonycTHM, uTO HMEIOTCA JBe KHJBI: TepBas — MPOCTHPAHUE
CB 65° n nmanenne na OB noxm yraom 40° Bropas, ee onepsio-
was, — npocrupanne C3 300° u nagenue nHa IO3 nmox yraom 60°
(puc. 2). Tpebyercsi MOCTPOHTH HX BEPTHKAJbHEE H TOPH3OHTA/b-
HYIO0 TNPOEKUHIO JJIs Pa3BeJlOYHHIX H HHHIX ueaeil. OueBuaHO, Heob-
XOJHMO HaiTH JHHHIO HX compsukeHHs (OA) mo yraam v, o, ¢, v,
@', XapaKkTepH3YIOUIHM €€ NOJOXKEeHHe B 3THX MPOeKUHAX, H MecTo
CONMPSI?KEHHs] JKHJ Ha NMOBepxXHocTH B (Touke O).

V3 nmpuBeleHHBIX 3JEMEHTOB 3aJieraHHs COMPSKEHHBIX MJI0CKO-
CTell CJAefyeT, 4TO YroJ MeXAy JHHHAMH HX OpocTHpaHud (mo yc-
JIOBHIO 3aMePeHHHIH B MecTe BCTpeyHoro ux najenns) p=125°. Ha-
Xomum Tabauny aasi yraa B=125°. [lpunumaem 3a mepByl0 IJIO-
CKOCTb Ty, KOoTopas najaer moj yraoM a=40° (cm. pue. 2,a,6), B
JeBOM KpaliHeMm cToabue TabJHIEl HAXOZHM CTPOKY € VIVIOM 0=
=40°, a B BepxHeil rOPH30HTAJbHOH CTPOKE — YroJ, OTPaXKalOULHH
majgeHue BTOPo# mjockocTH ¢=60° ¥ moA HAM BHAHM TPH BEpPTH-
KaJbHBle KOJOHKH IH(GP CO 3HAUEHHAMH YIVIOB vy, ® H ¢. Ha nepe-
ceyeHHH 3TOH KOJIOHKH € FOPH30OHTAaAbHOH cTpokoii s a=40° mo-
JAYYHM JaHHBHe, OTBeualolllHe VCJAOBHIO 3ajgaun: y=96°14"; o=
=39°49" n ¢=82°35'. Mx nocraTouHo JAJA TOCTPOEHHS TOPH30H-
TaJbHO{i M BePTHKAJbHOH (mapajejbHOHl NPOCTHPAHHIO TJIOCKO-
CTH, MPHHATON HAaMH 3a NEPBYI mIOcKocTh ¢ a=40°) mpoeximuii.
Jlns moCTpPoeHHsl BEPTHKAJbHOH NMPOEKIHH, nmapaJjejbHOH MPOCTH-
paHHIO BTOPO# MJAOCKOCTH (CM. pHC. 2,8), Tenepb HEOOXOIHMO CUH-
TaTh ee mepBoil (T. e. IJIOCKOCTBIO, Majaiomeil nof yraom o=~60°),
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a npexHiol0 (x=40°) —Bropoil. B KpaliHem /eBOM BepPTHKAJbLHOM
crobue TabaHIBl HaXOAHM CTPOKY, COOTBETCTBYIOIMYIO yray o=60°,
2 B BepXHeH NOPH3OHTAJbHOH CTPOKe — CcTOJNOUE UH(P Aaa yraa
a=40°, Ha ux nmepeceyeHHH NOJYYHM HOBHIE 3HAYEHHS YIJIOB Yy, ©
H ¢. MHBIMH c/l0BaMH, B 3TOM BapHaHTe MEHFIOTCA MeCTaMH IJIO-
CKOCTH — IlepBas CTAaHOBHTCH BTOPOH, a BTOpas NepBOii.

fTnockocms
wUne 2

4

Puc. 3. Onpeaencine NMPOCTPAHCTBEHHOrO Mo-

Puc. 2. OnpefeneHne JAHHKH CONPAMERMA
XA

@ — ropHsOHTaAbHAN npoexuus (naan); 6 —
BepTHKa/bHAs NPOEKNHA, mapaajne/bHas mnpo-
CTHPAHHIO JKHJAB 1; 8 — BEPTHKAJILHAA MPOEK-
oM, napajjieabHas MNPOCTHPAHHIO KHABL 2
(cM. o603HaueHHS B TEKCTe)

J0MEHHS OCH PYAHOro ctoafa B NPOEKUHAX:
a — ropusonTansnoft u 6 — pepTuKaanHON, na-
pannenbHOR JHHHM MOPOCTHPAHHA NepBOTO
pasioma,

1 — pynusfi croal; 2 — BBIXOZ €ro Ha JHEB-
HYI0 NOBEpXHOCThL (CM. OcTajbible oGoaHaue-

HHA B TekcTe)

INpu sToM HOBHe TalJHYHBIE 3HAYEHHs AJAA yraa y OYAVT yxe
$haKTHUECKH COOTBETCTBOBATH VIV v, 3HauyeHue yraa ¢ yray ¢ H
TOJIBKO YTOJ ) OCTAHETCS TeM K€, UTO M B NMEePBOM BapHaHTe HaH-
MEHOBAaHHS CEKYILHXCS MI0CKOCTeH.

Hrak, sTH JNaHHHE chaenyomne; v=28°47', ©=39°49' u ¢ =
=43°34’. CpaBHHBas MX C NPEXHHMH MO YAy ®, BHIUM, YTO OHH
JeHCTBHTEJbHO ONHHAKOBBLI, a CyMMa yraoB y+ v=pB, T. e. 96°14’+
+28°47'=125°01", uto moATBEp:KAaeT npaBuibHOCTh Tabaunel. Ta-
KO npmeM HCHOJb30BAJCS HAMH AJS npoﬁgpml paborer 9BM c 3a-
NaHHOH TOYHOCTBIO pacuetos (=17). VIMEss npuBelennbie BHILIE
NlaHHBIe, MOXKHO TOCTPOHTb BCe HaMeueAWEle npoexkumn (cM.
pHc. 2).

12



Ha BTopoM npHMepe nokaem, uTo Aaxe HeGoJbllHe H3MEHe- -
HHsl YIJIOB HAKJOHA KaxJoil H3 conpsKeHHBIX NJOCKOCTell, onpeme-
JSAIOIIHX [10J0XKeHHe PYAHOro croala, NpHBeAYT K BechbMa CYILecT-
. BEHHBIM H3MEeHeHHAM €ro NPOCTPAHCTBEHHOrO MOJOMKEHH,

HmeeM: mpocrHpaHue mepBoii NJAOCKOCTH PasjoMa— LIHPOTHOE,
najeHne — Ha ceBep noj yrjoMm a=45°; npocTHpaHHe BTOPO# IJIO-
ckoctd — C3 315°, najenne Ha ceBepo-BOCTOK MOA yriaoM o=~60°
(puc. 3). B sToM cayuae, mo Halemy ycJaoBHIO, yroa PB=135°
B rabaune aas f=135° Ha nepeceueHHH BepTHKAJAbHOro croabua
Aast yriaa o=60° u ropu30HTaABHON CTPOKH, COOTBETCTBYIOILEH 3HAa-
4eHHAM yraa a=45° naxoaum: y=100°26’, 0 =44°31" u ¢'=79°34".
ITo nonyueRHEIM naHHBIM H300pa)kaeM ToJI0XKeHHe PYAHOro croJba
Ha TOPH30HTaJbHOH (pHc. 3,@) M BepTHKaabHOH (puc. 3,6) mpo-
eKuHAx Jgo rayoudel 200 M, NOCKOJbLKY B pe3yJbTaTe Treo/oroche-
MOYHBIX H pasBeloyHHIX paboT OHJIO BHISACHEHO, uTo HHKe —200 M
YrJbl NajeHus pas3joMOB, B COMPSIKEHHH KOTOPHIX pacnoJjaraercs
pynueii ctoab, uamensiorcs. llosoxKenne pasnoMa Ha ropu30HTE
—200 M HHXKe 3eMHOH NOBEPXHOCTH (YCJAOBHO NMPHHATOH 3a HyJe-
BOH TOPH30HT) JIEFKO ONPEAENHTb € INOMOLIBIO JOMOJHHTEALHOTO
geprexa. YCTaHoBJeHO, uTO ¢ ray6uHel 200 M M3MEHSIOTCS YIJIBI
nmajeHHss pasJiOMOB, B CONPAMKEHHH KOTOPBIX PAaCIOJOMKEH PyIHbIH
croa6. s 3Toro Hajo ONpPeNeaHTh €ro 3aJoXKeHue 1Mo HOMOTpaM-
Me (cM. puc. 4) uau mo ¢opmyne (1), rae A=200 M, a yron a=
=45°. OueBngHo, uto a=200 M, nockoabky ctg45=1. OrioxHuB
B maciwirabe miaHa BeJHUHHY @, NOJYYMM BHIX0A pasnomMa I Ha
9TOM TOPH30HTE (CM. PHC. 3, @ — NyHKTHpPHAA JHHHA), T. €. JH-
HHIO, 0 KOTOPOH MEl Bnpase n3o0GpakaThb NoJoXeHHe cTosaba mo
NepPBHIM JaHHBLIM.

Huxe ray6uner 200 M npocTHpaHHS pa3iOMOB OCTAIOTCH Npex-
HAMH, T. e. yroJ P=135° (HensMeHeH), a yrJbl HX NaleHHs H3Me
HsAIOTCS Ha 5° M cTaHoBATCA paBHEIMH: a=50° u 0=>55° Tem xe my-
TeM no Tabaune Aaa B=135° HaXoAMM HOBHIe 3HAYEHHs YIJIOB:
v'=T79°48"; ©=49°32" u ¢”=81°24’, OKpyrauB 3HaAYeHHs YIJOB
yv” u ¢”% coorBercTBeHHO 10 45’ M 30’, mocTpaHBaeM NPOEKUHH (CM.
pHC. 3,a 1 6) 10 BHOBb NOJIYUEHHBIM JaHHEIM *.

H3 storo mpuMepa BHAHO, 4T0 HeGoJblliHE H3MEHEHHS B yriax
nafeHdasi (Ha 5°) 34ech NPHBEJH K TOMY, YTO PYAHHH CTOJ0 H3Me-
Hua ckiaonenne ¢ C3 na CB u pasHocTb YrioB MeXAy ABYMA 3TH-
MH HanpaBJeHHSMH cocTaBuaa 20°38°, T. e. mpou3ollia nepeMeHa
HX 3HaKka ¢ MHHyca Ha IJIIOC B pe3yJbTaTe nepexoja H3 OIHOro
kBanpanra (IV) B mpyroii (I), moxkaszaresem uero ABJAseTCS H3Me-
HeHHe yrJa y oT Tymoro Ao octporo. Ilpu 3ToM n3MeHHJCA HaKJIOH
JIMHUH TepeceyeHHs] IJOCKOCTefi Ha MPOTHBOMOJOXHBEI B €€ Mmpo-
€KIHH Ha BEPTHKAJbLHYIO IJIOCKOCTb, Napajiie]IbHYI0 NepBoil ceky-
IeficA MAOCKOCTH; Pa3HOCTh YIJIOB (a—@; cocTaBuaa 19° MeHblue

* OrkjajHBafg yrasl y H v, CIeAyeT NOMHHTb, 4To 00a OHH BCErja HaXoAsATCA
BHYTPH yraa B H EX cymma paBHa emy (y-+v=0§).



H3MEHHJICA Yroa o (Ha 5°), T. e. HaK/OH JHHHH MepeceyeHHs IJIO-
ckocteil, kK ropusoHTy. Takum oOpasoMm, NPH NPOEKTHPOBaHHH CKBa-
JKHH HJIH MOA3EMHBIX TOPHBIX PaboT ¢ NeTbI0 MONCEYEHHS PYIAHHIX
cToN60B, PYAHHIX JEHT B PAa3fBHTOBHIX CTPYKTYpax, COUJeHEHHH
JKHJI HJIH HX OTPAaHHYEHHH CeKYIIMMH HX pasioMaMu HeoOXoamMo
HMeTh JI0CTAaTOUHO TOUHBIE HaHHbIE 00 3JeMEeHTax 3ajeraHss conpd-
JKEHHBIX HJH MEPEeceKalollHXCAd CTPYKTYP, KOHTPOJHPYIOUIHX HX MO-
JIOXKEeHHEe B IIPOCTPAHCTBE, YYUTHIBATH 3TH H3MEHEHHS, BHOCA KOp-
PeKTHBHl B NpeXKHHe Pe3yabTaThl, KaK 3To OBLIO IOKa3aHo Ha IpH-
Mmepe (cm. puc. 3). IlpeHeOpexkeHHe HMH MOKET IPHBECTH K KpyI-
HEIM TIPOCYETaM MNPH NMOCTAaHOBKE MOHCKOBO-Pa3BENOYHBIX H APYILHX
pa6oT H, CefoBaTeNbHO, K HEBeDHEIM BHIBOAAM 00 OTCYTCTBHH HJH
BHIK/THHUBAHHH PYL.

H3 paccmorpenHoro npumepa (cM. pHC. 3) H COOTHOIUEHHS ILJIO-
CKOCTefi, TOKa3aHHOro Ha pHe. 1, BHAHO, YTO B BepPTHKAJAbHO R
NPOEGKIHH JHHHUA CONDPAXEHHS HJH NepeceyeHHST
naockocrtefi (OA) Bcerma HakJIOHEHAa B Ty CTODOHY,
rie pacnoloXeH OCTPHH yroa y afid v, 3aKJI0T€EH-
HB# Mex1y OA vy nHHHeldl TPOCTHPAHHSA TOH MIOCKO-
CTH, mMapaJJgeJbHo KOTOPOH CTPOHTCH 3Ta BepTH-
KaJbHasa Npoekiud. JlauHoe noioxeHHe MH NOJYEPKHBAEM,
uto0Bl NpefocTepeyb HccaenoBateneir or omubok. MMeHHo ¢ 3THM
H3MeHeHHeM HAKJOHa Yrjla ¢ Ha NPOTHBONOJOMXKHOe HalpaBlIeHHE
CBSI3aHO ¥ HMHOe CKJOHEHHe pyAHOro croiba Ha puc. 3,6 mo cpas-
HEHHIO C €T0 NOJOXKEHHEM Y NOBEPXHOCTH 3eMJH.

B cBsI3H ¢ 3THM TPHMEPOM CJEAVEeT OTMETHTb, UTO BOJHHCTHIE,
H30THYTHIE TIOBEPXHOCTH TPEUIMHHHIX CTPYKTYD KaK OBl COCTOSIT H3
9JIeMeHTapHEX TIocKocTed. IloCKONBKY TakHe <«BOJHE® OOBIYHO
MOJIOTHE, TO H YIJAB BCTPeud (f )MeXIy 3THMH SJeMEHTaPHBLIMH
INIOCKOCTSIMH Tynble. IIpH Tymeix, c1a6o HM3MEHUHBHIX yriaax f w
TAaKHX K€ H3MEHUHBLIX YIJax NMaJeHHs MepeceKalolmHXcs HJIH COM-
PAXKEHHEIX 3JEMEHTapHBIX IIJIOCKOCTEH JHHHH HX CONpsiKeHHA Oy-

IYT HMeTh NPHXOTJHBOe MoJoXKeHHe B mnpoctpaHcTBe. [Tockoabky
K MecTaM TaKuX CONpAXKeHH{l NPUYPOYEeHHl Da3fyBHl HJIH NEPEXkKH-
MBI PYAHHIX T€J, To 6e3 aHaJu3a MOJYIEeHHOTO MaTepHaJja nojobHoe
pasMelleHHe HX KaXKeTCs Ha MepBblii B3MJIAJ] XAOTHUHLIM, HE3aKO-
HOMEPHHIM.

Ilpu aHanu3e KOHKPETHLIX COOTHONIEHMI IJIOCKOCTeH Yriwl f,
@ H 0 MOryT ObITh He KpaTHH 5° W, CAef0oBaTes]bHO, HE COBIA/laThk
¢ TabAHYHBIMH. B 3TOM cJydae ciaeiyeT NyTeM HHTEPIOJSLHH HaW-
T TpeGyeMble 3HayeHns. PaccMoTpuM 1ja npuMepa HauOoJee He-
GaaronpuATHEIE caydail, korga yroa f=133° najgenne mepBof IJIO-
ckocTH 0=42°, a Bropoit 0=063°. Tpeﬁye’rca QUPEREMHTL YL O,
Y HQ.

Jaist 3T0¥ LEeJH HCIOAb3yeM TabJaHIE c;peeﬂHHMH 3HAYEHHAMH
yraa p=130° u p=135°. Iockoabky yroa B=183°, a yram a=42°
H 0=063° orimuaioTcs OT CPeIHHX NPOMEXY BIX JAHHBIX 3THX
aByx tabanu (1. e. p=132°30"; «=42°30" u 0=62°30") Bcero Ha
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+30’, uTo MeHblle, YeM rapaHTHPOBaHHAs TOUHOCTb 3aMEpPOB KOM-
1acoM, TO TAaKOH NPOCTOfl MyTb HHTEPNOJAINHH HE MOXKeT BHI3BATh
0COOLIX BO3PaXKeHHH TeoJoros (XoTs OH H HE OTJIHYAETCS BLICOKOM
TOYHOCTBIO, KaK M JpyrHe NYyTH HHTEPNOJSALHH), NMOCKOJBKY, CyId
N0 NPHBEAEHHHIM Bhilile (popMynaM, 3aBHCHMOCTH H3MeHeHHs YIJIOB
Y, ¢, @ He JHHeldHbe, HO B y3KuX npeaeiax (5°) npubamxalorcs
K HHM.

He BnaBsasick B mompoGHOCTH, OTMETHM, 4TO TIPH BriOOpe code-
TaHH{i JAHHBIX AJ8 TAKHX PACYETOB CJACAVeT HCXOAHTh H3 TOTro, YTO
BCE€ 3TH 3JIEMEHTH JOJIKHE BXOJAHTH B pacyeThl, HO He IOBTOPATHCH
nBaxael. C apyroii cTOPOHH, PacyeThl JONMKHBI ObITb 3KOHOMHHIMH
H jpocratoyHeiMH. K3 3TOrO caexyer, uTo AJs ONpeleNeHHs Cpei-
HEro MOXKHO B3ATh OJAHH H3 CJeAYIOIHX BapPHAHTOB TAKHX MapHbIX
COUeTaHHI:

a=40" o=60° u o=45°, o=~65° (1-fi papnanr)
a=40" o=065° n o=45°, o=60° (2-ft BapuanT).

BuibpaB onnH H3 BapHaHTOB 3THX [ApHLEIX COYETaHHH, IenaeM
pacueThl CpeiHHX 3HAYeHHH ®, y H ¢ no tabaunam p=130° u
p=135°, a sarem paccuuTaem cpejHee AN 3HAYeHHs P==132°30".

Hrak, npoussenem pacuernl nmo rabanune p=130° (mo mepBomy
BapHaHTY):

npr a=40° 1 ¢=60° noayuum: y'=101°42', 0’'=39°24", ¢’=76°08"
» a=45" n d=65" > =102°59’, 0”=44°15%', @"=77°01"
Cpennne sHauenus: Yep=102°20', @cp=41°50", @.p=76°34".

[ToBTopsiem Ty xe onepanuio ¢ Tabannmeii p=135°

npu a=40° B ¢=60° noayunm: y'=107°30', w’'=238°40", ¢p'=69°24"

» 0=45"1" 0=65" » y'=108°50", 0"=43°25", ¢”"=T71°10'

Cpennne 3naueHHs: Yep=108°10", wcp=41°02', @.p=70°17".

Bepsa cpennne 3HaueHHs MeXKAY STHMH AByMsi TabauiaMmu, T. €.
aas f=132°30', noayyHM OKOHYATEJNBLHBIH Pe3yJbTaT PacuyeToB:

v=105°15, ©=41°26’ u g=73°25".

CpaBHHBasi 3TH 3HAUEHHA C TOJYUEHHBIMH IAPYTUM pPacyeTHBIM
nyteM (y=106°, @=41° u ¢=73°), BUAHM, UTO 3TH pacXoXKIeHHT
He oueHb BeqHKH. OHH, HeCOMHEHHO, TOWHee TeX, KOTOpHe MOIKHO
NOJYUYHTbL NMyTeM TOCTPOEHHS Ha crepeorpauueckux cerkax Byas-
¢a nan HIMuara ¢ TouHoCTHIO Beero =*2° 3aTpaTHB Ha 3TO 3HAUH-
TeJAbHO G0Jbllle BpeMeHH, UeM Ha BCE NMPHBEJEHHHE BHIIIE PacueTHI.

B Tex cayuasx, Koria BCTPeYalOTCHA HHBIE COUETAHHS 3HAYEHHI
o, ¢ U B, MOXHO TPONOPUHOHAJBHO HM NEJHThL pPa3HOCTH TabJaHy-
HBIX OTCUETOB AJs ONpeleJeHHs y, ® H @ (3TH H3BECTHHE BCEM
onepaiuH MH paccMaTPHBATh He Gyaem).

Kpome ropH3oHTaJbHBIX H BEPTHKAJbHBIX MPOEKLHHA HHOrAA Tpe-
6yercs MOCTPOHTh NMPOEKLUHH B HAKJIOHHOI MJIOCKOCTH Pas3joMOB, ce-
KYUINX CKJAaauaThle H PAa3PLIBHEE CTPYKTYPHl HAH COCTABHTbH HX AJIA
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NOJCUeTa 3aNacoB B HAKAOHHOI IJIOCKOCTH MKHJBI C MOKasoM orpa-
HHYHBAIOLIHX €€ Pa3pbIBOB, OMEPAIOIMHX JKHJ, PasayBoB H mepe-
KHMOB MOILHOCTH, CBS3aHHBIX ¢ MopdosorHieckuMn ocobeHHOCTS-
MM NOBEPXHOCTH, U T.1. B 3sTOM ciayyae JHHHH conpsiKeHHil Ha-
KJOHHOI IJIOCKOCTH C MepedYHC/NeHHbBIMH CTPYKTypaMH, OYeBHIHO,
6yZyT OTJIHYATHCS OT PACCMOTPEHHBIX BHIIIE MPOEKIHH TeM OoJblle,
yeMm GoJiblle yroa MeXAY DaHHOH MNJI0CKOCTBbIO H FOPH30HTAJIbHOH
HJIH BepTHKaJabHOH mnpoekuueir. Has Toro utoOBl MoKas3aTh cjaef mne-
peceuenusi asyx maockocteii OA (cm. puc. 1) Ha HakjaoHHOH mnio-
CKOCTH, Najammel mof YrjioM a, HeoOXOAHMO 3HaTh KpoMe Hayalb-
HOH TOYKH BCTPEUHM CeKymuxcss maockocreii O euwé u yroa p —
yron mexay aunueit OA, nexamell B HaK/JIOHHOH TIOCKOCTH, H JIH-
HHEll TpocTHPaHus 3ToH MJockocTH (0HA Ke NMJOCKOCTb MPOEKLHH).
DTOT Yros MOXKHO BHIYHCJIHTH N0 BbiBeJeHHHM Hamu ¢opmyaam
(Kywnapes, 1977)

tgp
tgp=—22. 8
ge sinc ( )
HJIH

iy e COS:;::] 1 (9)

T. €. C HCNOJb30BaHHeM TaOJHYHLIX AAaHHBIX YIJIoB y, © H @. C no-
MOULbI) KapMaHHOrO 3JeKTPOHHOrO Ka/JbKyJafATopa He TPYAHO pac-
cyHTaTh yroa . IIpm OTCYTCTBMM €ro H TPHrOHOMETPHUECKHX Tab-
JIUI 3Ty 3ajauy MO03BOJHT OBICTPO PellHTh HOMOTpamma.

Homorpamma (puc. 4), cocrasaennas M. fI. @ypmanom TOAbBKO
A5l onpeleseHHs FOPH3OHTAJAbHOIO 3a/l0XeHHs MJIacToB, B AeHcT-
BHTEILHOCTH MMeeT 0oJiee IMHPOKHE BO3MOMKHOCTH HCIOJL30BaHHA,
uyTo GBIID TOKa3aHO HAMH HA MHOTOYHCJAEHHBIX TNpHMepax *.

[MocTpoena ouna caenyrouum obpasom. Ha mumaunmerposoii 6y-
Mare CTPOHTCSI NPSIMOYroJbHas CHCTeMa KOOPIHHAT H OT ee Hauajaa
M0 TOPH3OHTANBHOI H BEPTHKAJBHON OCAM B OJHHAKOBOM MacuiTa-
G6e (1:1000) naercs pasmeTKa METPOBOW IIKaabl H3MepeHmit (10
150 m). M3 ToukM Hauasa KOOPAHHAT B TPajyCHOM HCUHCJIEHHH
MPOBOJHTCH PACXOAALLHACS Beep JHHHE (YrJbl OTPaxKaloT HX HAK/JIOH
K TOpH30HTY). Deps 3a leHTp HayaJ0 KOOPAHHAT, TPOBOAATCA AY-
TH, MOKa3HBalOllHe Te K& paccTosHHsa oT ToukH O (Ho c HHTEp-
BaJOM 5 M), uTO H300paKeHH Ha OCAX KOOpPAHHAT. ITO CleaaHO
IJs1 onpeleJeHHs JJHHE (paccTOSAHHA) flo pacxofsluMcs JyuaM
OT HAyYaJa KOOPAHHAT. y

C nomomibio Takofi MPOCTOil MO CTPOEHHIO HOMOTPaMMEI pella-
eTcsl psAZl CaMOCTOSTEJbHBIX MPAMBIX M O6pPaTHHX 3ajay, H3 KOTO-
PHIX 37lech HaC HHTEpecyloT [Be. :

1. TopusoHTaabHOE 3aj0KeHHe @ maacTa. (XKuael, pasjaoma
H T. 1), T. €. paccTofHHe B mJjaHe (B rop’ﬂac._ﬁ'ranbuoﬁ MJA0CKOCTH

* Kymmnapes M. II. Metoas u3yuenusa paspuiBubiXx Hapywenuit. M., «Heapa»,
1977. 248 c.
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Puc. 4. Homorpamma

IPOEKIHH), Ha KOTOPOe OTOHAET MJACT MO JHHHH MafeHus HJIH BOC-
CTaHHs OT NEPBOHAYAJbLHOrO MOJIOXKEHHS NpPH JaHHOM yrje ero na-
JeHHsl COOTBETCTBEHHQ BhLILIE HJH HHXXEe HauyaJbHOTO €ro NOJOXKeHHS
(manpumep, Ha OaHKaHIWIYIO TOPH30HTaJb peabeda € PasHOCTHIO
BhicoT =10 M mJu LIaXTHHIT ropu3ont). B reoMerpHueckom MOHH-
MaHHH 3TO AJHHA KaTeTa @, TPHJeXKAallero K HCTHHHOMY yrJay na-
JleHusd TJacra o NpH BHIOpPaHHONI BHICOTE NPOTHBOJEXKALIEr0 KaTe-
Ta h, yto BEIpaxaerca dopmyaoit (1).

Hanpumep, u3BecTHO, YTO HCTHHHHIA yron mageHms mnaacra 70°
pasHocth Beicor h=10 M. Macmra6 xapra 1:2000. TpebGyercs
ONpelequTh @ B Maciitade KapTH AJs MOCTPOEHHA BHIXOJA IJIacTa

Ha HOBOM POPH30HTe ¢ pas3HocThio BeIcoT h=10 M. M3 dopmyan
h hn
(1) Takxe caeayer, uTo e— = tga, rae n npoHsBOJIBHO BHI-
an

6paHHaﬁ BeJIHYHHA, Ha KOTOPYIO NPH HeoOGXOMHMOCTH MOXKHO yM-
HOJKHTDb UHCJHTeNb H 3HaMmeHarteab, Orciofa, 3Has BEJHYHHY NIPOTH-
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posiexkaulero xatera h=10 M TpPAMOYroNbHOTO0 TPeyroJbHHKA H
yroa a=70°, M0XKHO HaliTH @ mo Homorpamme. s atoro mo Bep-
THKaJbHOH OCH HOMOrpaMmbl Gepem 3uaueHue h=10 M u Ha ypoB-
He JaHHOH BHICOTH HAXOAMM TOUKY Iepecedenust ¢ Jyuom a=70°
BuauM, uTo TOYHOCTH MOHCKA 3TOil TOUKH HeGoabmwas, Ho MoxkHO
B3sTh, Hanpumep, 10a u 107 u nHa ypoBue 10 A=100 M naiiTu Tou-
Ky nepeceueHHuss ¢ Jayuom o=70°. OxkasblBaeTcs, 4To 3Ta TOUKA OT-
CTOHT OT BEPTHKaJbHOI OCH KoopAuHAT Ha 36 M. dTo paccrosnue H
6yner coorBercTBoBaTh 10 a=36 M, otkyza a=3,6 M. IlepeBens sro
paccrosinne B Macwirtab xaptel 1:2000, mosyunm 1,8 mm. IlepeBoi
BeJIHYHHEL @ B Macwitad xKaprtel (maaHa HAH paspesa) obGs3aTeseH.

CoBepilleHHO OY€BHHO, UTO MOYKHO PEWIHTb H o0paTHHE 3aj7auH
0 OTpele/eHHI0 YIJIa & HIH BHICOTHI A.

2. OnpeneneHne yria p MexAy JHHHeH nepeceuexus (HAH co-
TNpsAXKEHHsA) IJIOCKOCTeH u JIHHHe#l NPOCTHPAHHA TOH HaKJIOHHOMN
IJIOCKOCTH, B KOTOPOIl CTpPOHTCs npoekiust (o BEOOpY).

W3 O6mok-mmarpammsl (cm. puc. 1) BHAHO, 4TO B NepBOi IJIO-
CKOCTH, Tajamolllell NMoJ YIrJioM @, yrol p MoxKeT OHITh onpejelieH
M3 CJeYIOIHUX COOTHOIIHHHA:

AC
Sk
y gp

{rme A=0'C"=0C),

l—t H —h——sina
I e, AC :

Iasi BTOpoil TMJIOCKOCTH, Najaiolleil MoA YIVIOM ¢ 3TH OTHOLIe-
HHS TAKOBHI:

£.= ! L= ’
e e M R

h .
OB=0'B’ —— =sina.
rie H —= i

[Toctymas Tem e myteM, BeIOHpaeM NPOH3BOJBHYIO BEJHUHHY
h (yrobHyio IJsi HCHOJAL30BaHHA HOMOrpaMMBl H NOJYYEHHS Ha-
JeKHBIX AaHHBX) u onpeneasem A=0'C u AC win O'B u AB
(8 npyrom caywae). JIast Takux pacyeros motpelylorcs JHIIL Tab-
JIHUHEIE JaHHBIE YIVIa @ HaH ¢,

BocnosbayeMcst mepBHIM npuMepoM (cMm. puc. 2), rae nokasaHo
conpsxKeHHe ABYX XHJ, H NOCTPOHM TAaKyio HAKJIOHHYIO TPOEKIHIO
B NMJOCKOCTH 2KHJIbI 2, KOTOPYIO MOXKHO HCIOJb30BaTh, B JaCTHOCTH,
AJs mojicyera ee s3anacos. Kak BHAHO H3 3TOro mpumepa, YroJl @=
=43°34'. Bosbmem A=100 M u Ha ypoBHe 3TO# BBHICOTH HailJeM
TOUKY TiepeceueHusi ¢ aydom ¢=43°44’, Ong Gyiaer OTCTOATH OT BEp-
THKaJbHOH ocH Homorpammel Ha 106 u, T} 0’'B’=106 wm. Ilpn
aTolt e Bhicotre (A=100 M) ompemensem AB — runoTeHysy nps-
MOYTOJBHOrO TPEYrodbHHKa npn o=60° Tem e cnoco6om. TMoay-
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yaem: AB=105,6 m. ITockoabky ornomeuue%g =I?—g§ ={g of,
\Ha HOMOTpaMMe 10 TOpH30HTa/JbHOH ocH Gepem 3HaueHHe OB=
=106 M (mpuaexamuit KaTeT), BBePX OT 3TOH TOUKH OTKJIaJbIBaeM
BEICOTY, paBHyilo AB=1055 M (mpoTHBoJeXaliuii KaTer), H Ha-
XOJHM Jy4, NMPOXOASAIIHHA Yepe3 KOHIEI 3THX OTPE3KOB, KOTODPHIH H
Oyzer yxasnBaThb 3HauyeHHe yraa p’=45°, 3Hasg 3TOT YroJa, JIerko
NOCTPOUTh MPOEKIHIO B IJIOCKOCTH BTOPOH Xuawl. OHa Oyzer cxof-
Ha € BepTHKAJbHOH npoeKuuedl puc. 2,6, ¢ TOH pasHHIEH, YTO
yroa p Heckonbko Goabme ¢ (p>¢’ Bcerfa W JHIUb B BEePTHKAJb-
HBIX TIIOCKOCTAX CTPYKTYP OHH PaBHHI).

OcraHoBHMCA Ha BH3YaJbHOH TPaKTOBKE CTPYKTYP, BHIXOASLIHX
Ha CKJOHax MONHH, HAOJIOZAas HX C NPOTHBOMOJOMXHOIO CKJIOHA
(puc. 5). Ha G6mok-gmarpamMme BHAHO, 4YTO NPH PAasHHIX yriaax
BCTpPeyn B HaKJOHHOH MJIOCKOCTH peabeda (CKIOHA) H mepecekae-

Puc. 5. Baok-pHarpaMma, NOKasuBAWIIAA XapakTep reoMOrHTECKHX CTPYKTYP B PasjaHYHBIX
CEYEeHHAX
MBIX eil CTDYKTYp BO3HHKaeT NOYYHTe/]bHas KapTHHa, Tak, cHM-
METPHUHAS CHHKJIMHA/bHAf CKJIAaJAKa BBEITJIAAHT KaK aCHMMETpPHUHASA
H Ja¥e KakK HecKoJbKo onpokunyras. [IBa pasioma — Gau3mepu-
AHOHAJNBHEI, majaomuil nox yraom 90°, H ceBepo-BOCTOUHHI, cpe-
3AI0IHI CKAAAKY W NMOJIOr0 Nafamwuinil HA IOTO-BOCTOK MOJ VIJIOM
40°, UMeIOT Ha CceKyllell HX HAaKJOHHOH NMOBEPXHOCTH BHMI OIHOCHC-
TEMHBIX, MapaJeNbHbIX, KPYTONa alouux Hapymenuit. B To xe Bpe-
Msi BechMa OJH3KHE [0 3JeMeHTaM 3aJleraHHs TPellHHB OIHOH
CHCTEMBI, Majalolrue NouyTH Ha for nox yraamu 80—90° wa Toil Xe
HAKJOHHOM MJIOCKOCTH BHINISAAT KaK COBEpIIeHHO pa3jHyYHble CHC-
TeMBbl TPELIHH.

OTH «mapaJoKCL» Mbl TIPHBEJH C IeJbl0 NpefocTepeyub HCCaeno-
BaTeJsiell oT JIOKHBIX OlEHOK Xapakrepa HabaoomaeMblX CTPYKTYP
0 BH3yaJbHHIM BrneuarTaeHHAM. K coxanenmio, oWIHGKH TaKoro
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pona wacrte. IloaTomy, nenas 3apHCOBKY ob6Ha}KeHHH,
HeoOX0JAHMO OTMeuaTh He TOJAbBKO a3WMYT, HO H
yroJa ero HaxkJgoxa. O6f3aTe/bHEIMH JOJKHBE OBITh JaHHBIC
TI0 3JeMeHTaM 3aJleranus H300paKeHHBIX KOHTAKTOB MOPOJ, PasJo-
MOB, TPellluH H T. T, Be3 HHX JokyMmeHTalus HenmoJHouexHHa, Ecuau
€CTb KapTa, K KOTOPOfi TOYHO NPHBA3aHO MECTO 3apHCOBKH HAH o-
Torpadun (mpu OTOAOKYMEHTAUHH), TO NOJOXKEHHe NOBEPXHOCTH
Takoro o0HaKeHHs JaeT caMa KapTa — FOPH30HTAJH OTPaKkaioT
TPOCTHPaHHE, a PAa3HOCTh BHICOT POPH30HTAJEH M PACCTOSHHE MEX-
Ly HEMH TIO3BOJIAIOT ¢ MOMOLIbI0 HOMOTPaMMEI ONpEIeaHTh Hampas-
JIGHHE H YroJl HaKJ0Ha 06HaKeHHs.

IIpu 3apucoBke o0HaMeHHS CJelyeT NOMHHTb, uUTO (PAKTHUECKH
H300paxaeTca BepTHKa/JbHAs TIPOEKIHSA TOTO, YTO BHAHO B HAKJOH-
HOH nJockocTH oOHa)ceHHda. Takum 00pa3oM, aHAJAMTHUECKHI TOA-
Xox K HabJioeHHsIM B moJie, TOKYMEHTAalHH H T. 1. — OCHOBA IIpa-
BHJ/IbHBIX BHIBOJOB O CTPYKTypax.

AJITOPUTM PACHYETA YIJIOBBIX BEJIHYHH,
ONPEAEJAKIHNUX NPOCTPAHCTBEHHOE NOJIOXKEHHE
JIMHHUH NEPECEYEHHSA (UJIH CONPSI)XKEHHA)
NJIOCKOCTEH

OnpeneneHnue JHHAH TepeceueHnsi ABYX IJIOCKOCTeH NPH JIOOHIX
HX IOJOXEHHSX B TPOCTPaHCTBe (KpoMme MajarmolluX TOA YIJIaMH
90°) moxer ObiThb ocyulecTBieHo Ha IBM. IlockoabKy auamasox
NPHMEHeHHs NPOTPaMMBI 3THX pacueToB OBLI TMOKasaH Bhillle, Kak
M TepCcHeKTHBHL HCINOJb30BAHHS TNPHBOAMMOIO aJrOpHTMAa, 3/AeCh
Mbl pacCMOTPHM CYLIHOCTb H IIOCJIEJOBATeJbHOCTb OCHOBHEIX KO-
MmaHz, BumnoaHseMux Ha 9BM. Ilpome ux nokasath Ha mnpuMepe
pacuera NPHBEJIEHHBIX HHXKe TabHIL

HanomHHM, 4TO H3BeCTHHIMH B pacuerax (cM. pHc. 1) aABafA-
I0TCA: ¢ — YroJ NajeHdsi nepBoil cexkyulefics (MM CONMpAMKEHHOH)
IIJIOCKOCTH; @ — YroJl TmajeHHs BTOPOH Takoill e MJIOCKOCTH; P —
Yroa MeXAy JHHHSMH NPOCTHPAHHS 3THX NJIOCKOCTeil, 3aMepeHHHH
B MECTe BCTPEYHOro HX majleHus (mo oroBopeHHoMmy ycaosuio). He-
H3BeCTHHle (HCKOMbIE) BeJHYHHBI: Yy — YroJ MeXIy JHHHeH mnpo-
CTHPaHHs NepBOil TJIOCKOCTH H TOPH30HTAJbLHOH IpoeKkuuel JHHHH
nepeceyenust miaockocteii (0’A); v — aHaJOTHYHBIA yroJa Mexay
stoit mpoekuueit (O’A) u auHHeH nMpocTUPAHHA BTOPOH TMJIOCKOCTH;
® — YroJl HAKJIOHA JHHUM nepeceueHust miockocreii (OA) K ropa-
30HTY; @ — yroa HaxjaoHa JuuuH OA B nmpoeklHM Ha BepTHKaJb-
HYI0 TJIOCKOCTh, TIAPaJIeJbHYI0 NPOCTHPAHHIO NepBOH ILIOCKOCTH.

B pacuerax H3MEHEHHS YIJOB o, 0, f'GepeM KpaTHBIMH 5° (cum-
tas or (°), KpoMme yrJyia najexusi ¢, KOTOpPBH{, NpHHHMAeM paBHBIM
89°50’, Tak xak tg 90° paBen GeckoHeyHOCTHs ITOCKOJIBKY H3MeHe-
HHA yria B ot 5 no 175° mcuepnuBalOT BCE NPHHATHIE BAapPHAHTHI,
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‘\10 AJsi cocTaB/jeHHa Tab,aHl OKasaJHCh HOCTATOYHBIMH 35 pacuer-
| HBIX TIO3HIIHI.

[Topanok pacueToB CJAeAYIONULHI: BEIAEJASIOTCS MO3HIHH, IHKIH,
CepHH H ONepalHH, B HHX MOCJEJ0BATEeNBHO YCTAHABJIHBAIOTCHA TO-
CTOSIHHBIE H NepeMeHHble 3HAaueHHs nas P, o, ¢ (H3MeHeHHs I @ U O
NMPHHATH OT KPYTHIX YIJIOB).

Mosuuus 1:5°=const (coxpansercss aas 18 pacueTHBIX IHK-
J0B).

IHuaka 1: p=5°=const; a==85°=const; mnepeMenHnit yroa o.

ITepBoe 3nauenne ¢=89°50"; ocranbHBle ero 3HAYEHHS H3IMeEHS-
forcsl ot 85 mo 5° ¢ muTepBasoM B 5° M cocrapasiorT 18 pacuerHbIX
cepHi.

ITepBas cepusi pacueroB: Pp=5° a=85; c=89°50".

1-1 onepauusi. BeiyucasieM yrael y ¥ v no dopmyae (5), rae
KOHeuHBle YrJiel y H v orBeuaioT dopmyne (2). Jlepyio uacts pa-
BeHCcTBa (5) onpelenseM W3 NMPHBELEHHOrD YCJOBHS, a CHHYCHl yr-
JOB y H v, oTBevalomux Gopmysnam (5) u (2), HaxoZuM METOIOM
MOCJIeI0BATENbHEIX NPHONMKEHHH no npuHuuny: (y-+n)-+ (v—n)=
=B uan (y—n)+ (v+n) =P, rie nepeMeHHyi0 BEJHUHHY, H3MEHSAIO-
mytocss ot 0° moutH Mo y HAH v, MPHOABJAAOT (HIH BHUHTAIOT) K
NepBLHIM NPOH3BOJbLHO BHIGPAHHLIM 3HAUEHHSM Yy H v, €CJAH OHH He
yaossaerBopaioT TpeGoBanuam dopmyn (2) u (5) npu zaHHBIX yriaax
o M o, T. e npu a==85° 0=89°50" u p=>5°.

2-9 onmepauusd. Buigncasem yroa o no dopmyae (3).

3-1 omepauusi. Beruncasiem yron ¢ mo ¢opmyae (6).

Bropasi cepusi pacueroB: p=5°, a=85° Ho ¢=85°. Paccuurs-
BaeM BCe HaMeyeHHble BapHAaHTH yrja o, T. €. npoBoauM 18 pac-
YETHHIX CepHil, H TIepeX0JHM KO BTOPOMY LHKJY pacyeToB.

IHuka 2: p=5° «=80° (HoBoe ouepegHOe 3HAUEHHE, TOCTO-
SIHHOe I Bcero nuKaa). IlepemeHHO#l BeIMYHHON MO-NpexHeMy fB-
JSieTcs Yros ¢, H3MeHseMBIi B TO# JKe Noc/aefoBaTe]bHOCTH 3Ha-
YeHHH 1/ KaX[Joil HOBOH CepHH pacyeToB (0 HCUepNaHHs 4YHCJA
H3MeHeHHil o).

Mosuuusa 11: p=10°. Bce pacueTsl BHOBL NOBTOpSieM B TOH e
MoCJel0BATENBHOCTH, B TOM 4YHCJAe M M0 KaXKNoH HOBOH NO3HIHH
JI0 HCUepIaHHA 3HauYeHHH yraa .

W3 npuBeneHHOro npHMepa MOJIKHO OHIThH SICHO, YTO HCIOJL3YSA
OTMEYeHHBIH TMOPANOK onepannil, MOXKHO pellaTh 3agauH C JIOOLM
coyeraHHeM 3HaueHHH B, o, o (kpome a=90° wiu o=90°), uro
6u10 BhmosHeHo astopoM (Kywnapes, 1977) na BeepHoit nHHefKe
¢ HEecKOJbKO MeHbllel ToYHoCThi0 (mpumepHo *=2—4’). Kpome ToO-
ro, B nporpaMmy pacueToB (cepmii) MOXHO BBecTH 4-10 onepalHio
ISl OMpeeJeHHst yrya p—Yria HakJOHa JHHHH IepeceueHHs
naockocteit OA K JMHMH NPOCTHPAHMA MEPBON MJIOCKOCTH, KOrAa
Heo6X0AMMO B ee IJIOCKOCTH MOCTPOHTb mpoeknuio. Pacyer 3Toii
onepauuu npousBoauTes no Gopmyae (8). B rabinunt 3HauSHUA p He
BKJIIOUEHH!, IOCKOJILKY OHH TPebyIoTCs peiKe.
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