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NPEAUCIHOBHE

Hacrosuiiie yKkazanuss BKJIOUAIOT OCHOBHKIE MNOJOMXKEHUS Bhl-
nyuieHHHX paiee BCH 37-62, nonojinens HOBBIMII peKOMeHAALMSI-
MH, OCHOBAHHBIMH Ha pe3yJibTarax HCCJAeJOBalMUH Il ONBITHO-NPO-
113BOACTBEHHLIX paborax, BeimoaHendwvlx UHWMHMCom B 1964—
1965 rr. npu U3BICKAHWH PsAfia KPYMHLBIX MOCTOBBIX NCPEXOAOB HA
Tpacce TioMelib—Cypryr. 9T pcKoMeigaluil  MO3BOJSIOT 32
cyeT U3MeHeHIT TeXHOJOruu 1POU3BoOACTRA paboT II HCHOAL3OBA-
HUSI BepTOJieTa CYLIECTBEHHO pacWIHPUThL cepy uesnecoodpas-
HOro NPUMEHeHHs a3POMeTONOB IIPH H3LICKAHUSX MOCTOBBIX [ICPC-
XOIOB.

YKaszauusa npeaycMarpuBaloT BbINOJHEHHe aIPOIHIpONerpli-
YECKHX H3MepeHuidl M mnoJyueHiie HEOOXOMIMbBIX TONOTrpapUUCcKiN
XapakTepucTuk (Tonorpadiueckue riai 1 npoduian Mopdocrao-
POB) KaK Ha peKax ¢ He3HaUHTeNbHOH LWUPHHON pycsad, 14k 1 Ha
KPYTALIX peKaX ¢ ILHPOKOU 3aTONJIEHHOU MOUMOH.

Texiunueckue ykasanug npeaHasiauatorces nlanmen BCH 37-62.

YKasauust cocraBJieubl KaHA. Texit Hayk b I MaasiBexkun
npu yyactun k. [0, C. Camupnosa.
3ameuaHiist 11 NpepyioKeldsi NpocLOa HaupasJasLTL 10 . [pecy:

Mocksa, WM-329, Hrapcxkuit npoesn, a. 2, HHHUWC, orgencmie
II3BICKAHHHT 11 MPOGKTHPOBAHA KeJC3HBIX AOPOr.

SaM. dupexmopa urcmumyma A. CMOA6AHUHO8



BeaoMmcrBenHble CTPOKTE/AbHbBIE BCH 37-67
MiHHCTEPCTBO HODMBI
TPAHCIOPTHOTO ' ’
CTPOHTEJBCTBA TexHuyeckHe ykKazauuss no npume- | MHUHTpPAHCCTPO#H
CCCP HEHHIO a3pOMEeTON0B HA H3BICKAHH- BaameH
X MOCTOBbLIX [€PEeXOoA0B BCH 37-62
Paszdea [

OBUWHE TNOJO)XEHHA

I-1. Hactosiiune «lexHinueckue ykasaHusgy» npelHa3HayeHB
jJg H3bICKAHHH MOCTOBBIX 11€PexXOo/l0oB H YYACTKOB TPaccChl XKeJe3-
IBIX 11 ABTOMOOMJIBHBIX AOPOr, NPOXOASIUUX BAOJb PeK (dOJKH-
HbIX AOJOB), C NTOMOLUILIO A3POMETOOB B COUETAHUH C HA3EMHBIMI
HI3MEepPeHHsINH, 00beM KOTOPBIX wonpenesisercss HONYCTHMOCTBIG
11 CTeNneHblo H3YVUeHHOCTI parnoHa U3BICKAHUH.

[-2. B «TexHIIgeckux yKA3aHUSIX» HU3JIOMKEHB METOMBLI U Iplic-
MBl  JIETHOCBEMOUHBIX M KaMepadbHbiX asporuapoMerpuyecKiix
n doroTonorpaduueckux padoT, MO3BOJSIONIHE MOJAYYHTb H200XO-
AuMbple s pa3paboTKyu MPOEKTHOro 3aJaHus: CKOPOCTU U Ha-
IpaBJeHHsT TOBEPXHOCTHHIX TEUEeHHH, pacxoibl BOABI, TYOHHEL
OTMETKH YpOBHEl BOABI, NPOJOALHBIE TPOMHII PEK, JIUHHH CYyJO-
BbIX XOM0B U ABMKeHUSs] JbAHH, MaclITaOHble (POTOCXEMBI U TOMNO-
rpadgiyeckie MJAaHbl Ha Y4YaCTKax MPOEKTHPYeMBIX MOCTOBHIX
11epeXoioB 11 AOJHUHHBIX XO0A0B. B HeoOXOomMMBIX cCayyasfx AJis
pa3paboTkn pabouux uepTeXeHl BHIOJHSAIT JAONCJHUTENbHbBIC
paboThl 1Jst YVTOUHEHHs] TOMOIJIAHOB M NPoHJied KHBhIX CEYeHHH

Martepuannsl aspodoTOoCHEMKH PaHOHOB MOCTOBHIX [1€pEeXO0O0B
MOTYT ObITL ACLUHMPUPOBAHBl ¢ LeJbIo YCTAHOBJIEHIISE XapaKTepa,
IIHTEHCHBHOCTH W HallpasJieHUs PycJJOBOTO npouecca no MeToaMke,
paspaboranuoil ['ocynapcTBeHHBIM [ HAPOJOTHYCCKUM UHCTITYTOM

(TTH) .
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I-3. B 3aBucUMOCTH OT WHPHUHDBL pa3JKUBa PEKH CJAEAYeT NpHMe-
HATL pas3jiiuHble TEXHOJOTHYEeCKHe CXeMbl NPOU3BOACTBA A3POTIif-
pomerpuueckux pabor. Ilpu wWupuie pa3ysuBa MeHee 1,0 nu pa-
6OTHI BBITOJHSIOT Ha OCHOBE OAHOMADPHIPYTHOH a3POhOTOCHEMK!I
rpaHul pasnuBa. [Ipu 6osbluell IHPHHC MPOKAAIBIBAIOT HECKOJb-
KO NMPOJAOJbHBIX II [TONEpeulblX MapiipyToB, OrPAHHYEHHBLIX ClIe-
LHAJBHO YCTAHABJAHBAEMbBIMH MAapPKHPOBOYHBIMU OyiiKaMIl.

[-4. Cocrapg u ofbeM a3pPOTHAPOMETPUUCCKIX I a3pOhOTOTO-
norpahuueCKHx padoT onpedessiioT B 3aBHCHMOCTH OT CTenerll
[ MAPOJIOrHYECKOH H3YUeHHOCTH BOLOTOKA, HaJIui MWKHBOTO ceye-
st B palole repexoja M HIHpHUHLL pasauBa. Ilpeaycmarpunpalo;
BhITOJIHEHHE HATYPHBIX HaOJIOLEHHH Y HAa3eMHbLIX HI3MepeHIill, Bbl-
MOJIHAEMbIX OJAHOBPEMEHHO C [TOJIEBBIMI H3bICKATEIbCKIIMIT padoTa-
MII, KAK TIPABHJIO, B MEXKEHHBIH NePUOoL.

[-5. AsporuppoJsiorndyeckue 1 pororpaduyeckiie padoThl BLIIO.I-
HSIOT a ocHoBe H3aMepellls a3po(GoTocHUMKOB, TIpn nasickats:.
HEPEXOJ0B uepe3 pexit ¢ Wupunoil pasausa wvettee 100—1250
HeOOXOa1MO HCHOMB30OBATL Beproder MM-4 B cbhbeMOUHONM BapHAH-
Tte, or 150 & no 1,5 km HaudoJiee yaobeu camoaer AH-2, a npi
IIHPpHHe pasdHpa Oodiee 1,5 Ka chaeayer HCIMOAB3OBATL CAMOJIE |
AH-2 n BepToJier.

CaMoJIeT HAM BepToJeTrT AOoJKeln OblTb 000pYIOBaH CEepUHHOH
a3podOoTOCHECMOYHOIl annapaTypol, BKJIOUAIOWEH Tonorpadiiye-
CKHH aspo@oToannapar ¢ r1aBHLIM (POKYCHBIM PacCTOSHIEM B 1+
annasoHe 50—100 mm (B 3aBHCHMOCTH OT BHAA paboT); PajHOBbI-
coToMep ¢ (hOTOPETHCTPATOPOM; CTATOCKOI; ONTHUECKIIT DOPTOBOI
BH3WUP; KOMaHIHLIT Ipiéop.

Annapartypa H0J2KHA YCTOHUHBO padoTath NPH MUHHMAJAbLHDIX
HIITEPBAJAX BPEMCHH MeXIy MOMEHTAMU CDLEMKIl 1 (PHKCHPOBA L
MOMEHTBI CBHCMKH C TOUHOCTBLIO |-0,1 cexk.

1-6. B 3aBHCHMOCTH OT HaMeueHUORl TeXHoJorui pador, B o1-
I'OTOBHTEJILHBIM II€PHO 3ar0TaBJJHBAIOT MATEPIANbl I YCTPOUCTB
IJIsT BBITOJHEHHsI a3POrHApOMeTpHUecKuX H3Mepentii. K HUM OT-
[OCSITCH: YCTPOUCTBA /st BBINycKa TIYyOHHHBIX If MMOBEPXHOCTHDIY
[OMNJIABKOB; KOMIIOHEHTH! JUIsl COCTABJEHHS XKUAKOIO HHAHKATOPA,
MapKUPOBOYHbIE OYHKH.

[-7. B ocHOBe onpeneseHus NOBEPXHOCTHBIX CKOPOCTEI TeUeH ]
H pacXoJ0oB BOJbl NIPH BBINOJIHEHHH a3pOTHApOMeTpHUYecKiX pador
Jexar caelAyiouHe npeanocylKy:

a) llosepxHocTHBIEe CKOPOCTH ONpPeNessiiOT NyTexl IH3Mepelns
CMellleHilsd gerajed BOAHOH NOBEPXHOCTH (CIELUIIAJbHO NYILeHHBIE
MONNAABKII WAl CTPYH JKHAKOCTH, MEJKHe IJBIBYLIe [IpeIMeThl
H T. &.), 1300pa3nBUIMXCd 11a CMEKHBIX NepeKpbiBaloUIIIXCH a3Po-
) OTOCHUMKAX.
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[ToBepXHOCTHBIe MONJABKI My, /Mg, .., M,, 1300pa3uBLIHECs HA
IJIAHOBBIX MepeKpeiBalollXcs aspodorocuumkax Py Py (puc. 1},
34 yuTepBas BpeMenu Al =1y — 1) NepemMecTATCA NOA BO3LAECHCTBH-

eM TeueHisi Ha pacctostHus Aly, Alg, ..., Al,. CKOpPOCTH TeYyeHHH
B TIIX TOUKAX MMOJYUYHM H3 BbIpaXKeHHH:
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Piuc 1 HsobGpaxkenne nopepxXHOCTHLIX NOMIABKOBR 14

CMEKHBIX ajpodOoTOCHIMKAX

CJelOBATCAbHO, AJsI MOJIYUCHHS 3HAYEHHI CKOPOCTH TeYeHMH!s
1Heo0X041IMO 3a(PUKCHPOBATH MOMEHTBI BPpeMeHu (oTorpagiipoBa-

HHst [} W I M HA OCHOBAHIH H3MepeHHs a3po(OTOCHUMKOB TNOJY-
UHTL 3HaueHns Al

MoMelTbl cheMKil (PHKCHPYIOT ¢ MOMOILUBIO YaCOB ¢ CEKYHIHOI]
C1PeaKoH, HMEIIHXCst B KOMAJIieKTe a3podoToannapaTtos.

st nonyuenus BeJHYMHBL CMEUIEHHS TTOBEPXHOCTHBIX NOILJIaB-
KOB HEOOAOAHMO H3MEDHTL paccTOsiHIe A0 HUX OT YCJOBHOH JHHHM

(ca nm a’a” na puc. 1), npoxoasuieit yepe3 KOHTYpHble TOUKH, Pac-
TOJIOXKEHIbIe Ha O¢eperax.

Pasnocrn paccrosininii X\ — xy, X9’ — X, ..., X, — X,, 110 JICBOMY
I HPABOMY CHIMKAaM JIpeACTaBJsIOT co00OH CMeIUEeHHs] ToYyeK Io-
BEPXHOCTH BOABI B MacuiTale a’3podpoTOCHUMKOB. [l NMoJydyeHHs
CKOPOCTH TeYyeHMsd Ha 3THX y4acTKax HeoOXoAnMo 31aTh MacwTad

43p0QOTOCHIIMKOB, TOra CKOPOCTH TE€YEHHs] MOJKHO HAlTIl U3 Bbl-
PaXKeHH s
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|, — raaBHoe (pokycHoe paccrosiiie goToanmaparta, M,

N\ I~—HHTEPBAJ BPEMEHH MeXOAy MOMEHTAMH CheMKH, Cen.

CMelllenliss Touek Ha as3popoTocHUMKAX MO BO3JAEHCTBHEM TC-
“JeHHA (pHC. 2) aHaJOTHYHBI PA3HOCTIM MPOJNOJBHBIX NaPalJaKCoR
A P npu OTaH4YyHH (QororpapHpyeMod MOBEPXHOCTH OT IJIOCKOCTH
CJiegoBaTresbio, NPH BOCCTAHOBJEHHH CTEPEOCKONHYECKOH MOAeN!
Mo TAKOH Iape a’po@OTOCHIIMKOB nepeceycHue JIyyeu, MPOeKTH
PVYIOWIHX CMCUIEHHBIC TOYKH, IMPOH3OHAET B 3aBHCHMOCTH OT Ha-
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Pic, 2. CxeMa c1epeodororpaMMETPHUECKOro H3MepeHlst CKO-
poCcTH TeUeHHsa:

a—rnepeceyeue Jydyeil, NDOGKTHPYIOUIHX CMCUlEeHHLIe TOYKH BDLHLe 110
uapDXHOCTH BoAbLl, O—nepeceyelie Jyudell, NMPOSKTHPYIOIHX CMENEHHBIC
TOUK]] HHXe [10BepX*OCTH BOJAbL

(IpaBJEHHS CbeMKH Bblllle (CM. pHC. 2, &) IJIH HUXKe (CM. pHC. 2, 0)
NEHCTBUTENbHOH NoBepXHOCTH BoAbl. [loaTroMy npn crepeockonuye-
CKOM paccMaTpuBa4HHUU INapbl CHUMKOB I[OBEPXHOCTH BOABLI Oyler
Ka3aTbCs BBIMTYKJOH HJM BOTHYTOH TeM Oosiblie, yeM OOJIblile CKO-
pocTb TeueHus. Mcnoansysi 3To siBJieHUe, cMellleHHe TOUYeK MO BO3-
NEeHCTBHEM TeuyeHHSsI MOXKHO HU3MepsaTb crepeodOTOorpamMmeTpHye-
CKHM cniocof6oM ¢ TouHocTwio 0,03 — 0,05 mm B Maciuiitale aspo-
{DOTOCHHMKOB.

B 3TOoM CJiyyae PA3HOCTH NPOAOJBLHEIX Napannaxcor A P, us-
MEepeHHble BJOJiL HalpaBJieHHs TedeHHs, COOTBETCTBYIOT BeJHYH-
HaM A l. CiiefoBaTesIbHO, NPH CTEPeOPOTOrPAMMETPHUYCCKOM METO-
Ae H3MepeHuid popMyJa A onpeaeNeHuss 3HAUeHHH CKOPOCTH Te-
[eHHHA MOXKeT OBbITh MpeJCTaBJeHa B BUAE
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DToT CHOCOO MNOJYUYEHIIs)
CKOPOCTH HOBEPXHOCTHBIX Te-
YeHUH MOKeT ObITb NPUMeEHen
Npu  cAeAyloNiHX  YCJIOBUAX:
Ha [epeKPhiBaIoUIHXCA a3po-
(HOTOCHUMKAX JOJIJKHBI  130-
OpaxkaTthcsg JAcTaJii, IepcMe-
uraiouyiecs Ha [OBepXHOCTIH
BOABLI [OJ BO3IEUCTBIIEM Te-
YeHHSI; HA KaxkaoMm aspodhoro-
CHHUMKE  JOJIKHbBI  11300pa-
KaTbest 00e rpaHuilbl pasJtiu-

Ba, o0a Oepera pexud NHJIU

B e Kakne-a100 HellOABHKHble
~ . NeTajii Ha [OBePXHOCTH peKil
War o (ocTpoBa, OakeHbl, creudasb-

....._., — ey — 14
- Lo 10 BLICTABJIeHHble  OYVHKH).

) | Lean  nurepBadnl  BpeMeHH
MEXAY MOMCHTAMH CBhEMKH
: S H3AMEPSIIOT € TOYHOCTBIO
| ' 0,1 cex, a BwICOTH (hoTOrpa-
pUpoBaHUs ¢ OMIIIOKaMH HS
Oosiee 10 M, TO nonpeliHOCTII
Puc 3 anege.rleuue pdCx04a BOLBI B 3HAUEeHUAX CKOpOCTH Teuye-
METOLOM NMONJABKOB-HHTErpaTOPOB 1 |- ] _
a—npouis, 6 —naau tth HG)COIC)TaaCI;Jé;}O;()'ﬁg£0%H"’ggzs-
JSIIOT  a3pPOMETOACM, HCHOJb-
Vs NPHHUIT TJAYOHHHBIX TOMJIABKOB-—HHTerpaiopos. Ecau co
JIHA PeKH BBIMYCTUTL MOMJIABOK, TO Ha HEKOTOPOM DaccTOstHHI L
01 TOUYKH BbINYyCKa (PHUC. 3, a) OH BCIJILIBAET Ha MOBEPXHOCTb BO/ALL.
Ilpy stomM B JaMHHapHOM [OTOKe 3JEMEHTa[PIbIl pacxoa ¢ no
BEPTHKAJIHU MOMKHO OBLJIO ONPENeTh 113 BhIPaKeHH T

g="1,L, (3)
rpe U,—HoJbeMHas CKOpOCThL BCNJABIBaAHHA NONJJAABKA.

Tak kKak B peasibHbLIX YCJHOBHUSIX pedHOH NOTOK TypOyJscHTel,
10 114 BeJHIUily CHOCA NOoJiaBKa BJIHSIIOT MyJdbCAllHOHHBIC BO3MY-
HIEHIST, HCKAXKaloukile JIHeNHYio 3aBIHCHMOCTL MeAay cHocom L
Il 3JIeMeHTAPHBLIM PAacXOAOM ¢. IJTO BJIHsIHIIE MOXKHO Y4ecTh B op-
MyJie (3) ¢ NOMOIUBIO KO3(PPUUHEHTA, NOJYyYeHHOTO ONBITHBIM Y-
TEM WJII 1IOCTPpOeHHeM rpaduka aJs oipeleseHHOro puga nonaas-
KOB U THIIA PCK.

BEcan BuinycTUTL TaKiie NONJMABKH OJHOBPEMEHHO ¢ Pas/HYHBIX
royeg THAPOCTBOpa ¥ CPOTOrpaPupoBaTL HX B MOMEHT BHIXOL&
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Ha NOBEPXHOCTL BOJALI, IIOJYUYHM 3IHOPY 3JIEeMEHTAaPHBIX Pacxoaosn
(piic. 3, 6), N0 KOTOPOIi MOXHO BBIUICHHTD PACXO/L BOAbl B CTBOpE
vabmoaeunit (cm. nn. 11-19, 11-23).

TakuMm o6pasoM, ansi onpejesieHilss pacxoaa BOALI METOAOM 110-
NJIABKOB-HHTCTPATOPOB HYXKHO Pa3MeCTHTL YCTPOHCTBA AJS HX
BBINYCKa BAOJL CTBOpa M lI3MePHThL PacCTOAHHS JO BBIXOAA TO-
MNJIaBKOB HA NOBEepPXHOCTL BOLLL.

ITpu onpenefeHHit pacxogon BOJLI A49POMETOAOM IIPHMEHSIOT
AHAKHe TJy6GHHHBIe NMONJABKH, 00pasywolHecs 3 pe3yabTaTe MO-
CTENEeHHOTO BhIXOAa ClelHadbHOH XKHAKOCIH-HHANKAaTOpa 13 COoCy-
N0B, cOPOIIEHHBIX BAOJL THAPOCTBOPA,

B KauecTBe MHAHMKATOpPa HCHOJb3YeTCst CMech OTPabOTAHHOTO
ABHALLHOHHOrO MacJjia ¢ KepocuHoMm B nporopuuir 1: 1. YaeabHbli
BEC TaKoH cMmecH ponxkeH ObiTh paBed 0,86. Cocyibl, o6ecreyHBalo-
IHe BRINYCK MHAMKATOPOB CO JHA PEeKH, H3TOTOBJSIOT [I0 ONIICA-
HUAM TIPUITOKEeHUd 1.

Meton ) HAKIX NOMNJABKOB-UHTErPATOPOB B COUETAlHII ¢ a3po-
¢oTorpadupoBaHueM BbIXOJa [OIJIABKOB HAa IMOBEPXHOCTH BObI
H HCTMOJIb30BAHUEM TapHUPOBOUHBLIX 3aBHCHMOCTEH, TOJIVUEHHDbIX 13
onblTa, o6ecneynBaeT TOUYHOCTL pacxuja BOfbl +5—6Y%,.

Pazdea []

A9POTUAPOMETPHYECKHE PABOTDI
HA MOCTOBbBIX NMNEPEXOJAX

[I-1. TTepen HavasoM a3poruaApOMETPHYCCKIIX padoT Mo HMCIO-
IMMCH KapTorpapHuyeckum HJAH a3pOCHEMOUHBIM MaTtepHaJsaM Ha-
MeUaloT VYacTKU pPeKH, NnomJiexalude OO0OCJHeNOBaHUIO, I CTBOPHI,
BIOJAbL KOTOPLIX AOJXHBI MPOH3BOAHTL H3MEPCHHSI.

CTpopel HalMOAeHUE HaMeualoT Tak, YToObsl OHI, N0 BO3MOK-
HOCTH, IPOXOJILII yepe3 XapakTepHble KOHTYPbl MCCTHOCTH H 1d-
NEeXHOo OTM03HaBaJHuCh ¢ caMoJera Hiad BeptodeTa. OQHOBPCMEH!IO
HAMeualoT NyHKThl 0asupoBaniig BepTOJieTa HJAM CaMoJeTra, pac-
noJioxkeliliec KOTOPLIX A0JKI0 ofecrmeudBaTh MIHIHIMAaJLHBIC [IC-
[IPOU3BOAHTEJIbHbIE [TOJETHI.

11-2. Ilonesble aspornppomerpuueckiie HaOMIOAEHIS TTPOBOAUT
3KHMaxX camoJiera HJAM BepTodera, B KOTOPBIH BXOAIT H OopTone-
paTop, TMOx PYKOBOACTBOM HHeHepa-rujapoJsora. I[loaroros-
Ky K KaXAaoMy noJieTy (34anpaBka W M3TOTOBJAEHIe COPOCHBIX
YCTPOHCTB) BBUIOAHSIOT 1—2 padounx Ha aspoapome Oasupo-
BaHHA.

Heo6xonuMblie HaTypHble 00C/enoBaHHA H I3MepeHIs (IpIl-

2% Q)



BSI3Ka a3POCHIIMKOB, NPOMEpPbl KIUBbIX CeYeHull, rHApOJIOTHUECKOoe
AelIH(PHPOBAHIle a3DOCHHMKOB) BHINOJIHAT B yAoOHOe IS NO-
JeBBIX paloT BpeMsl CrellHalbHO BhldedsseMble HCIOJIHUTENH.

Faana 1. NEPEXCGHAbI YEPE3 PEKHM C HWIHPUHOHW PA3JIKBA
O 1.5 xat

OpraHu3alus ¥ npoBegeHHe JeTHOCHEMOYHBIX padoT

11-3. JletHocbeMounbie paboThl BHINOAHAIOT NPH WIHpHHE PeKIl
no 100—150 a ¢ septosera MK-4, or 150 & po [,5 KM—C caMo-
Jgera tuna AH-2 uam eprosiera. QokycHoe pacctosiHue a3podo-
TOannapara B NepBOM caydae JH0JiXKHO ObiTh He Oosee 100 atm, BO
propoM—70 mat. Lluxka pabGorwst aspodortoannapara ne A0JXKeH
HIDEBLIILATDL 3 CeK.

[1-4. Kak npasiijio, JeTHOCheMOUYHble paboThl caAejyeT BbINOJI-
1151Th B 11aCMYPHVIO NOTOAY HJM NPH nepeMeHHoHd 00J1a4H0CTH, KOr-
na HcchAenyeMblii VYacTOK NMOKPBIT TEHBLI0 oT 00JIAKOB.

B coaHeynylo norogy paborare PeKOMEHAYeTCst palo yTPOM
LT BeuepoM, KOrjga cojiHeyHble OJiKHE He [1onanatoT B 0OObeKTHB
ADA. Tlpu stoM as3podoTOCHEMKY CleAyeT NMPOH3BOAUTL C Kpac-
1IbIM 1JIH opaHskKeBbiM huapTpom KC-17.

I11-5. Tlepen navanom JeTHOCBEMOUHbBIX pPA0OT 3aroTaB/aHBaIOT
COCYABl C HHAMKATOPOM, KOJMUECTBO KOTOPBHIX ONpenesisioT Mo
BbIPaXeHIo

N =2an,
Ijie a—HaMeuaeMoe KOJAHUECTBO NPOMEPHBIX TOUYeK (BepTuKaJiel)
Ha CTROPe HAOMOOeHIHN;
nn—o01ee KOMHYECTBO I3MEPEHHH B N1EPHOA NTPOXOKICHUA 11a-
BOJL KA.

Cocyanl B HeOOXOAUMOM KOJHYeCTBe 3aNQJIHSAIOT KIUAKHM IHH-

JHKATOPOM HaKaHyHe JHs BbUJIeTa U yCTAHABJHBAIOT B ClELHAJb-

HOM STULHKE Ha caMOJIeTC HIlI BePTOJIeTe.
11-6. dns onpepencuusi HeoOXOMIIMBIX THAPOJOTHUYECKHX Xa-

PAKTCPHCTHK Ha Ka»J0M H3 NMPOMEPHBIX CTBODPOB Npoi3soaqar ¢/e-

JVIouLie JIeTHOCBeMOuHble paboThi:
poJier caMoJieTa BAOJL CTBOpa HaOMoOAeHH{i u cOpachBaHiie

COCYZOB, 34MOJHCHHDIX KIAKIM MHAMKaTtopoM. [las onpeaesienus
11OJIOXEHHs COCYAOB HA CTBOpEC, OMHOBpeMeHHo co cOpachiBasueM,
poTorpadupyoT TOYKM MNaaeHHs COCYZOB Ha IOBEPXHOCTL BOJLBI
(BCIOMOraTebHbie a3POPOTOCHUMKIL) ;

MAaHOBYI0 a3POQPOTOCHCMKY HCCACAYEMOro VYacTka B HEpHOL
BBINOJA Ha NOBEPXHOCThL BOABI XKHUAKOro HHAIKATOPA 13 pa3Mme-
[IIEHHBIX BJOJL CTBOpA cOCyHnoB (OCHOBHBIe a3pOhOTOCHIIMKH).
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11-7. Ilpn onpepenedun pacxopa pe-
KH, B LeJsIX [OBBLILUIEHUA TOYHOCTH Il
KOHTPOJISA, cjaeldyeT NPOU3BOAHTH ABa 1i3-
MepeHHsi: o006a HWJH OOHO Ha IVIaBHOM
ctBope, a Bropoe B 100—200 4 BHILIE
Hero no BbIOOpY HHIKeHepa-THAPOJIOTaA.

Ilnss noaBOAHOH CHLEMKH pycja Ha
yyacTKe nepexola MOKeT ObiTb Ha3Ha-
yeHo 2—3 11 6oJiee [HONOJHUTEJbLHBIX
CTBOPOB. B 3ToM ciiyuae HaOJOHeHH
[IPOH3BOJAT TMOCAEA0BATeJBHO Ha Kaik-
AOM H3 HaMCUeHHBbIX CTBOPOB, HAUYHHASI
¢ HHXKHEro.

[1-8. Ilposier no crBopy Habuawopenni
NpH cOpachblBaHWKH COCYIOB C HHIUKATO-
POM BBINOJIHAIOT MO KapTaM WJH NPeJBa-

p— M
Pre. 4. 2eMeHiol, onpei?-

JHAEMBIC TIPH Cﬁpﬂﬂblﬁallllll
COCYIOB C HHINKATOPOM

PHUTEJIbHO MOJIyYeHHBIM a3pOo(OTOCHHMKAM, Ila KOTOPbIX HaHeCell

CTBOD HaOJIOACHHH.

BroicoTy noJiera OTHOCHTEABLHO IOBEPXHOCTH PeKIf BLIGHPAIOT 13
3aBUCHMOCTH OT WHPHHBL pa3J/jiuBa H (OKYCHOro PaccTostiis aipo-

¢ortoannapara (rtaba. l).

MomeHT HauaJsia cOpacbiBaHHs COCYAOB OlIPENeasioT C I10-

MOIIbIO ONTHUECKOro OOPTOBOro BU3NpA.

[Jig 3TOro nexoda n3

npeanonaraeMoi BLEICOTHI 10JIeTa ¥ CKOPOCTH CaMOJIeTa Hilll BEPTO-
JIETa PacCUUTBIBAIOT BEJHUYHHY ynipex<aeHns M wan yron ynpexae-

HUST (pHuC. 4).

Taonanuuwa |

fk' MM
Illupuxa pasnnba, M ; 50 70 100
) ' Bucma_r.l‘onera, M
50 40 | o0 70
100 100 150 200
200 150 200 300
500) 300 350 600
1000 u 6oaee 500 500 | 1000

Ynpexaenve M ycraHaBJauBaloT no QgopmyJie

M=0,5V.T,
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rae V.—cCKOpOCTh [osera, mj/cek;
I'—BpeMst magenus cocyna, cex, mojlyyaeMoe U3 BblpaxKeHHs

T=V_%f.f_
4

Yroa ynpexaeHus ¢ HaxoadaT no popmye
M
H )

Ecan MomenT Hauasa cOpacbiBalisi onpeaensior 1o mnpeaBapii-
TCJILHO TNOJVYEHHBIM a’podOTOCHHMKAM, TO KOMaHAy Ha cOpoc
OAAIOT NPH [1oJiete Haj TOUKOH, OTCTOsALLel OT OJIHZKANIIEro ype-
34 BOJIbI f1a BbUuMcJeHHoe ynpexaenue M. [lonoxenue camogera
1 B@pTOJieTa Haa 3TOM TOUYKOM YCTAaHABJAMBAIOT BH3YyaJdbHO IO

KOHTYpam MECTHOCTI.

[Tpn ucnosb3oBanitn GOPTOBOTO BU3HMpPA BBIYHCJCHHBIA YTOJ
VIIPeXKAEHHS ¢ YCTAHABAUBAIOT HA BU3Hpe H TIPH [1€peCeUeHHH
nn3o6paxkeniis OJMKHEro ypeda BOABI Cpedneii ropn3oHTalhiol
HHTHIO MIOJKAIOT KOMaHAy na copoc.

Cocyabl cOpachbiBaloT 110 cOlJtacoBanutio ¢ KOMangHpoM caMolie-
Ta 1 ¢ CoOMIoAcHHeM HeoOXOMIIMBIX ycjoBHi Oe3omachHoctH. MH-
TepBaJ Mexay MOMeHTaMmIl cOpacuiBauuss A ¢ 3aBHCUT OT LIHPHHDL
pa3JfBa, Koguvectsa cOpachkiBaeMblX COCYAOB H CKOPOCTH CaMO-
netra uJH Beptodgerd. OpHeHTHPOBOUHO AJ9 pek HIHPHHOM HO
300 At 3TH MHTEpPBaJibl JOJIXKHBL OLITL 0,0 cex, a g 06oJice LWIHUPO-
KIIX peK—p 3aBHCHMOCTH OT HaMeUeHHOro upcjia BepTHKalei It

CKODOCTI MoJieTa:

tg ¢ =

B

At — |
fI'VC

rjie DB—iuupuna pasiuBa, M;
fl-——HAaMeUYeHHOe THCA0 BepTHKaJ e,

[1-9. OnnoBpemeHno co cOpacbiBaHHeM COCYIOB NpI NoJieTe
B10J1L CTBOpa HaOJMIOAeHH BBIIOJHAIOT a3podoTocheMKy. A3po-
(oTtoannapar BKJo4aiotr 3a 9—10 cex po nonauy KOMaHjgbl Ha
copacniBanue. MiutepBans MeXay MOMeHTaMH CLEMKH yCTaHAaBJIH-
BAIOT MITHHUMAaJbHBIM; a3POCBEMKY INipeKpamwaior depe3 b—10 cex
nocJie Konua copacbiBaHIIA.

I1-10. Tlocne pasmeltenist cocygop ¢ NIAHKATOPOM  BLOJbL
cTpopa Habsgioeduii HeOOXOAHMO NIIPOU3BECTH NJAHOBYIO a3podo-
[OCBeMKY B NeplojJ BbIXOJa HHAUKATOpPA HA HMOBEPXHOCTL BOJHL.
3axoa Ha MJaHoBYIO a3pogoToct eMKYy AO0JKeH OBIil, BBINOJLCIH
1aK, yToOBp! ChEMKa Hauynlianach He NOo3Aiec 4eM ucped 3—4 aun
ocae okouyanns coOpacoiBaHiis.
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CbeMKy NpOH3BOJAAT HECKOAbKHMHU (CM, nint. [{--8) npopodbiin-
MII MapupytaMmu ¢ cobaiogedneM 60% npomosibHOro nepexkphITis,
OCH KOTOpbIX NPOXOAAT [OCpeArHe (QOoTorpadpupyeMoro yqacrka
pekud, Macuita6é otorpadupoBaHiiss YCTAHABANBAIOT ¢ pacueToNM
o6s3aTeNILHOro H300paKeHus Ha KaxKJIOM a’pocHIniKe obenx rpa
HilL pasanpa (taba. 2).

Tadbaunuga 2

[llapuHa pasiunea, M Macuitad ¢cneMnu

Menee 100 1: 1000

150—200 1:2000—1:3000
300 1 : 3000—1 : 4000
400 1 :4000—1 - 5000
500 1:5000—1 - 7000
800 | 1: 8000
1000 1: 1000
1500 1: 1500

Bricoty (potorpadupoBaHus OT NOB@PXHOCTII BOABI HAXOAST
113 BLIDAXKEHHS:

H=/[ -m,

rje M-—3HdaMeHaTe b IIPHHATOrO MacliTadd CbeMaH.

Hauano u xoHel NPOACJBLHOrO MApUIpyTa LITYPMAaH onpepess-
eT 13 pacuera MOJIyueHliss Ha KpaltHuX CHUMKAaX cTBOpa Hab/IOAe-
HHH 1 CJIeJIOB HHANKATOPA 1a MOBEPXHOCTH BOJHI.

HMiurepBas Mexay MoMeHTamil dotarpadupobaniig ycrananiil-
BAIOT MIIIIUMaJbHEIM.

11-11. B peayabrare JeTHOCHEMOUHBIX paboT ¢ 1e/bio onpejie-
JIEHHIS] PACXOJI0B BOJAbLI AOJXKHBL OLITH MOJYUeIibl CTeJVIONe MaTe-
PHADL

aspoPOTOCHUMKI CHeJoB NaNeHIlsi COCYJIOB ¢ HIJIHKATOPOM B
BOAY;

MJIAHOBbIe a3pOPOTOCHHMKII panona liepexola ¢ YeTKIMH CJc¢-
1aMIl BbIXOJa HHAKKATOPa Ha TOBEPXHOCTL 11 ¢ H300paKeHHN
OKAd3aHHH yacon Ha KaxJIOM Kalpe,

paciliu@poBatiibie NAeHKH GoToperiucTparopa ¢ H3o00paKeHe\
HHANKATOpA pafHOBBICOTOMEPA;

OOpTKYPHAJ ¢ 3aluCsIMp 0 NPOBEHEHIy a3poriipoMeTpHue-
CKHX pabor.
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[[-12. Tlpu Hanmiyuy KUBLIX CeYeHH{i MO cTBOpaM HaOMIOJeHHk
a3pOMeTolaMi ONpPEeaesaIOTCA TONAbKO [MOBEePXHOCTHBIe CKOPOCTIE
II HampasJ/JeHlisi MOBEPXHOCTHBIX TEYEHHH Ha yUacTKe NPOeKTII-
PyeMblX MOCTOBBIX NNE€PEXO/I0B.

11-13. Tlepen aspodoTocheMKo#t mias OUpefelIeHHs CKODPOCTIL
Il HAallpaBJieHls] NOBEPXHOCTHBIX TEUeHHH MPH OTCYICTBHU IJIBIBY-
HIHX [peJIMeTOB CJjiefyeT NPOU3BECTH MapPKHPOBKY I[IOBEPXHOCTII
BOABLI NnyTeM cOpacbiBaHusg ¢ caMoJgera aMmnyJd {(Had OYyTblJIOK U3
TOHKOI'O CTeKJa), 3aloJHeHHBIX KAKUM-11060 MallHHHBIM Mac-
JOM, HJIH JHCTOB Oesioll 6ymary.

Ilpiu wnpuge paszausa Menee 100—150 u Mapxupyiouine npe-
MeTsl cOpaceipalor, NpoJerast Haj CepeIuioOd peKkH Ha BbIcOTe
[00 M, ¢ TakyM pacyetoM, yToObl yuacTOK npoTsKeHneMm 300—
100 M BbIlie H HUXKe OCH nlepexoaa 661 3aMapKUPOBAH.

MapxupoBky 6oJiee IIHPOKUX PeK OCYILIECTBJISIIOT NPH ABOHHOM
npoJiere camoJieTa nonepek pekH Bhillle CrRopa nepexofa Ha
300-—400 4 c uuTepBanoM MeXAy Mapuipyramu l—2 mun. Ecii
MapKHPVIOT ¢ TNOMOIIb0 OyMarud, To B KaxXK/JOM H3 MapuIpyTOB
cOpacbiBaloT 1Mo noJoBHHe ctangapTHod 1000-aucTOBOU naykir
micyei Oymarng Ha Kawable 50 a4 HIMpHHBL CTBOPA C MHTEPBAJIOM
B 1 cex.

[Ipu MapKHPOBAHHH ¢ NOMOLULIO MACAANBIX ATCH aMIIyJabl (HJH
OyTBIIKH) ¢ MacjioM cOpaceiBaioT uepe3 kaxkabie 50 # BHONB
cTopa. bymary MOXKHO TNPHMEHSATL KakK B 00JiauHyIo, 14K
1 B SICHYIO NOrojy, MacjJO—TOJILKO B TACMYPHYIO NOTOAY HJIH NI
CbeMKe 1o 06/1a4HOCThIO.

Ilpn cObpacnwiBapun Oymaru HeoOXOAHUMO y4eCTh BO3MOIKHOCTH
OTHOCa Ce BEeTPOM II MO3TOMY IMpefBapUTel]IbHO CJAellyeT C/edaTh
iipobiioe cOpachiBaHIIC.

11-14. HcobxoanMocCT, nmpeaBapuresboro MapKHpoBatlis 110-
BCPXHOCTII PEKH BO3HHKaeT, Kak I[pPaBuJjo, la CHajle naBOaKa.
13 mepuon Jegoxoaa I B NHK NMaBOJKa, KOrjaa Ha NOBEPXHOCTH peKil
OOBIUHO MHOro MABIBYIIMX [PeAMeTOB, a TaAKKe H HpPH MOJIeBOM
ClIIaBC NPeABaPUTEALHOH MAPKHPOBKH He TpebyeTcsl.

[1-15. AspodoTocheMKy NMOBEPXHOCTH PEKH NPH ONpeaesetiit
HOBEPANHOCTHLIX CKOPOCTEH I HANpaBJIeHHH) CTPYIl BLINOJHSAIOT Cpa-
3y 2Ke Tnocdie MapKkupoBaHus. B npouecce aspodotorpappoBanust
o0si3aTenbo  PUKCHPYIOT TIOKAa3adiiis 4YacoB H  pPaaAHOBLICOTO-
Mepa.

B pesyabrate JeTHOCBEMOUHBIX PaloT ¢ 1ebI0 ONpencaeHIis
IIOBEPXHOCTHBLIX CKOPOCTE| ¥ HamnpasJieHlisg CTPYH LOJNKHBI ObITh
ITOJIYYeHBl a3pO(gOTOCHUMKH PpaHOHa nmapexona B pasJiiyHbie (pa3n
IPOXOXKAEeHHSI MNaBOJAKA, IIJIEeHKH ¢ MOKAa3aHHSAMUH PaaHOBBLICOTO-
Mepa.

14



KamepaabHasgs o6pabGoTKa a3podOTOCHUMKOR

11-16. Martepuans aspodoToCbeMKIl A NOAYUCHHS TUHAPO-
MTOTHYECKHX XapPaKTePHCTHK MOXKHO 06pabaThiBaTL, B CTalHOHap-
HbIX M HOJIEBLIX ycJoBHAX, KommieKT oB0pyaOBaHHsS COCTOUT H3
CTEPECOCKOINOB, NapaNJakTHUYCCKUX JAHIEEK H TONorpadpuueckoro
CTepeoMeTpa, a H3MepeHlsl BBIMOJIHSIOT Ha KOHTAaKTHBIX aspodoTo-
CHHMKAX.

11-17. Tlepen o6paboTKoil a3podOTOCHIMKOB COCTaBJSIOT NPO-
EKT 3THX paboT, OTUUC/IAIOT NTIOKa3aHIisl PAfHOBBICOTOMEpPA H YacoB.

M3 nosyueHnbIX B KaXJOM LIKJe H3MCPEHHI a3pO(POTOCHIM-
KoB OTOHPAIOT H KOMIUIEKTVIOT BCIOMOTraTe/JibHble ¢ 11300paxce-
HUEeM BCIIJICCKOB OT NaJleHHs1 COCYJIOB B BOJY; OCHOBHbBIE C H300pa-
AKeHHeM CJIeJJOB OT BhIXOJA HILANKATOPA Ha MOBEPXHOCThL Bojbl. M3
OCHOBHBIX a3POCHHMKOB IOAOHPAIOT KOMIIJIEKT CHHMKOB AJIf CO-
CTaBJeHHs 110 HHM TONOrpadiiyeckoro naaHa (cM. paspgen 1V).

Ha ocHosauHi conoeranjeHHss OCHOBHBIX H BCIIOMOraTeJbHBIX
A3DOCHHMKOB HYMepYIOT BEpPTHKAJM, COOTBETCTBYIOIHe cOpollen-
HbIM B KaXX/OM H3 LHKJIOB COCYAAM ¢ HHAHKATOPOM.

11-18. Ilokazanuss paguoBbBICOTOMEPA M YACOB OTCUUTHIBAIOT
NPpH NOMOULH JYNBbl Ha MPOCBET; BRICOTY NMOJIeTa—/10 LUeJibiX MEeTPOB,
MOMEHTBHI CheMKH—I0 HECAThIX JAoJel CEKVHABI (CM. MNpHJA0MKEe-
Hue 2). B nokasaHus paauoBbICOromepa BBOAST TapHPOBOUHEBIE
nonpaBkd., Ecau 3a gaHdplil rog Het rpaduka TapiipoOBOYHBIX ITO-
[IPABOK PaJAHOBEICOTOMEPA, TO HX ONPEACLSSIOT HA OCHOBAHIHK Tpa-
OHKOB 34 NnpenbiAyLHe oMb,

OnpeneneHde pacxonoB BOJbI

[1-19. Pacxoasl Bojbl yCTAHABJMBAIOT NYyTEM I3Mepeulst pac-
CTOSHUHA L OT TOuek majeHHusy COCYAOB B BOAY (BCPTHKAJCH) N0
TOUeK BBIXOA4 XKIJKOro MHAMKATOPA Ha MOBEPXHOCTHL BOABI. ITil
N3MEPEeHUs1 BLIUTOJNHAIOT Ha OCHOBHBIX H BCIOMOTATEBLIIBIX a43P0-
CHHMKaX.

11-20. Tlpn mnomolly BCMOMOraTeJbHBIX a3PO(POTOCHHMKOR
ONpenensiorT Aunuio cOpachiBanusl cocyaos. g 3TOro HeoOXOMM-
MO CMOHTHPOBATH BCIIOMOTaTeJibHbie CHUMKII B (POTOCXeMY, Ha
KOTOpoH M3o00paxkarorcst ofe rpaHuub pasnausa, [Ipu MonTaxke
CHHMKOB, Ha KOTOpPbIX H300pawxaercCs 3eMHas MOBEPXHOCTb, cJie-
AyeT HauTH CPeaHUH NPOUEHT MNPOXOJBHOIO NEPEKPHITHA H Pa3Bo-
pPOT CHHMKOB OTHOCHTEJbHO HampaBJieHHS Mapuipyra («eJoukKa»).

[Tocsie aToro cHHMKH ¢ H300pa)KeHieM BOJHOH TOBEPXHOCTH
MOHTHPYIOT HE NMQ KOHTYPHHIM TOUYKAM, a [0 CPCAHEMY [POJOJIE-
HOMY NEPEeKPLITHIO 11 PAa3BOPOTY CHHMKOB B Mapuipyte (pHc. D, a).
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k13 cmoHTHpOBaHHON TakuM o6pa3om (pOTocXeNbl IPOBOAAT HaA-
UaJbHYIO JIMHHIO (JIMHIIO CTBOpAa) Tak, 4ToObl OHa NPOXOAIJa
yepe3 4YeTKHe KOHTYPHble TOURKM Ha Oeperax pexk U BOJH3U Toyek
ilajleHlisi COCcynoB, U300pa3uBLUHXCA Ha BCIOMOTaTeJbHbIX a3PO-
(oTocHUMKaX (cM. pHc. D, a). 3aTenM 3Ty JHHHIO CTBOPA MO KOHTY-

(ﬂ loviku Mademug r

AN
' ﬂmmm-n—-g

{ 1

Puc. 5. CxeéMa pacnoJoxKeHHsi a3pOCHUMKOB Ha CTBOpe
HAOJIO e M

a—pacCnoACHEeHHe OCHOBHBIX H BCIOMOrare/bHBEIX 483POCHHM-

KOB, O—MOHTAXK MaplIpyTa BCHOMOraTeJbHBIX a3POCHHMKOB:

[—NHHHUA CcTBOpPAa; Z—OCHOBHOW IIJIZHOBBIH A3POCHHMOK, J—

a3PDOCHHMKH, IIONYUYCHHBLIe npH cOpacbiBaHuHd, A 11 B—koH-
TYDilbIC TOUKI]Y

paM Ha u3o0pakeHuHH Oeperop MepeHoOCsaT Ha BCe OCHOBHbIE CHHUM-
Kii ¢ H300paxKenusMu CJaAeN0oB IHAHKAaTOpa Ha NOBEPXHOCTI BOJAbt

(pic. 5, 0).

[I-21. PaccrosHusi or BepTHKaJed (ToueK [alleHHsi COCY/LOB

B BOAY) A0 TOUEK BblX0Ja MHALKATOPa HA NMOBEPXHOCTL BOAHBL [10-
JyYaioTCst KaAK CyMMa

L=1'+AL,
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rpe L’—paccTosindst OT JIMHHH CTBOpa /10 TOUEK BBIXOJA IHTIKA-
TOpa Ha NMOBEPXHOCTb BOJHI;
AL—paccrodgnusi oT JAUHUH CTBOpa A0 BepTiKAa.leil, noayyac-
Mbl€ TIO BCHOMOIaTeJbHBIM CHHMKaM. JTH PacCTOSHII
MOJIOKHTEJbHBIE, €CAH BCIWIECK BbIUIE JHHHII CTBOPJ.

st noJsiyderiist paccToaiuii OT CTBOPa A0 TOUYCK BbIXOMA HHI-

KaToOpa Ha IOBEPXHOCTb BOALI L7 HCOOJLIYIOT OCHOBULIE a3podho-

TOCHHMKI (KOHTAK1lble OTMEYATKI), Ha KOTOPbIX 1TOUYHO JHHel-

KOH C MOMOUILIO JIYIILI HJIK TONOrpaduuecKoro cTepeoMerpa n3ne
X

PSIOT 3TH PAacCTOsMHIs B MAclITabe CHUMKA [ = — .

Ilpu usMepenusx Ha tonorpaguyeckoM cTepeoNeTpe CHHMKI
yCTaHaBANBAIOT B fTapaliIakKTHUECKOH KapeTKe TakK, UTOObI JHHLUNA
CTBOpa Obla MepneHAHKYJAPHA ocH X—x NMPHOopa. 3aTten MOHO-
KYJISPHO COBMEIAIOT HUTL CTEpeoMeTpa CO CTBOPOM il Hab.onac-
MBIMH NOCJIENOBATEJNbHO KPAHHHMII TOUKAMH CJAEA0B HIAHKATOpPA
Ha TOBEPXHOCTH {(CM. pUC. O,0) ¥ NMPOU3BOJAAT OTCUETHLI MO BIIHTY
MPOAOJIBHEIX MAPaAJJIAKCOB ¢ TOYHOCTBLIO 0,1 A1,

Taxue uaMepeHyst BEINOJMHAIT Ha BCEX A3POCHIIMKAX MapLIpy-
Ta, COOTBETCTBYIOWHUX KAXKAOH CcePUH Pa3MeULCHNbBIX BAOJAL CTBOP A
cocynoB. B rnpouecce U3MEpEHUH CACAYCT YVUHTLIBATL, U0 [0J0-
JKEHHe cTBOpPA MOXKeT ObiTh CMCUIEHO OTHOCHTENBHO TOUYEK BbIXOAA
HHAHKATOpa H3-3a peqabeda MectuocTl. [losToMy npi neperneceHinr
JJUHUY CTBOPA Ha a3pOCHUMKH, I'ie 3Ta JHHIIS pacroiaraercs Ja-
aee 10—15 mam oT veunpa cHUMKA, cJaeAyeT HCNONL30BaTh KOHTY -
Hble TOUKH, BBEIOpaHHBIe Ha ype3ax BOALI. B NpoTHBIOM ciyuace
B NMOJIOKEHIIe KOHTYPHBIX TOYEK, OINpeneJssioliiix HCXOANbI{l CTBOP
ia 9THX CHUMKaAX, chejyeT BBOAUTL MONPAaBKIl 3a penbed.

Kaxpoe paccTosiHHe Ha CHUMKax OINpeJessiiorT H3MEPEHIISIMI,
COOTBETCTBCHHO KOJIYECTBY a3POCHHMKOB ¢ [1300paxKeHienM cJae-
OB BBIXOAA MHINHKATOPAa, NMOAYUYEHHBIX JIISI KaXA0i Ceplil pa3ne-
HIEHHBIX BAOJL CTBOpPA COCYAOB. ITIl H3MEpeHIsT MOIYT Pac\o-
IHTHCS MexXAY co00il 10 2—3 sia B MacuiTade CHIIMKOB.

PesynbraTel H3Mepeuiist paccTosiHH{ Ha BCeX aspopOTOCHIIM-
Kax KaxXJoro Mapupyrta aHaJH3HPYIOT II NOcJae HCKIIOUEHHA 3Ha-
YCHHH, OTJYAIOUIHXCSl OT cpefnero 6oJee yeM Ha 15Y%, BBIUHCIIS-
I0T CpejiHee paccTosHie B MacluTade CHUMKOB:

, Zl:f
lfflf’: K

rope K—umucyo NpUHATHIX USMEpeHHil JAJs BEPTHKAJIH C HOMEPOM I.

IIo aTiiM cpeflHUM 3HAUEHHSIM H BbIUHCJASAIOT pacCcTosIHilg ¢ yue-
TOM Macuitaba a3poPOTOCHHMKOB.
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YR fx_—,
rjge pr —CPpEAHEe 3HAYEHHE BBICOTHI (po'rorpa@npoaamm Map-
HIpyTa 1o IMoKa3aHHsaIM paﬂuoamcommepa.

onpaskn AL x paccrosinnsim L/, u3MepeHHBIM Ha OCHOBHBIX
A3POCHHMKAX, OMPeAeaAIOT NPH NMOMOIUM H3MepPeHHH Ha BCIOMO-
FaTC/bHBIX CHUMKAX, MONYYEHHBIX B Nepuon cOpaceiBaHusi, JLias
5TOr0 JIMHEHKOH H3MEPAIOT pacCTossHus Al OT UEHTPOB BCIJIECKOR
KaxXAaoro cocyjaa A0 JHHHH CTBOpa, I€PEeHeCeHHOH ¢ OCHOBHBIX
CHHMKOB. JTH H3MEPEeHHS NPOH3BOAAT ¢ TOYHOCTLIO TOPSAKA
D,Q—*—O,B MM,

ilonpaBkn AL == Al - m -BBIYHCASIOT HA OCHOBE M3BECTHOrO H3

MOKa3aHHii paJHOBBICOTOMEPA 3HAUCHHS BBICOTHI (poTOTpaUpOBa-
HIISl BCTIOMOTaTeAbHbBIX CHUMKOB.

2
‘L; ~ g} HC‘L"X
W 07 |
s, {3
15 1.8
| 20 25 |
25 | 33 |
30 40
35 ) 42
w55
L, M 45 6,2
200 __ | 50 | 6.4
EHRN 60 | &.1
150 | '_0;,,..,5‘&-] 4 77 g4
/60 oA 49 | 48
- ; /2 7
140 Lt 00 | 13y
120 ki 9 110 | 148
o | | 20 | 76,2
n v T /30 ey -1
&0 . # 740 78,8 |
s /50 | 202
O 60 | 245
40 i 170 | 229
a 780 | 242
— ., | 90 | 256
~r
L g “hex! 200 | 269

S 4 6 8 /0 12 1y 6 18 20 22.24

Puc. 6. I'paduk 3sasncumoctn g == f(L)

11-22. Tlo nonyyenublM MJst KaXKA0i BEePTHKAAH 3HAYCHHSV L
BBYHCJISIOT 3JeMEHTapHele pacxoabl g no rpapury g=f(L)
(pHc. 6), KOTOPBIH NOCTPOEH NO HATVPHBIM JAHHBIM,

Pe3ybTaTsl M3MEpPeHHA PACCTOAHHH [0 TOUEK RBIXOMA HHIH-
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Katopa Ha MOBEPXHOCTL BOJKLI 1l ONpeJeJeHIs 3JeMeHTapHBIX pac-

XO/I0B 3aHOCAT B BEAOMOCTH, IIpUBEleliHbIe B MPHJIOKEHHIT 3.
11-23. Oniopet snieMeHTapHBIX PAacXOA0OB CTPOST OBLIYHBIM [10-

pAxKOM. [Ip1t 3TOM MOJIOXKEHUsT NPOMEPHBIX BEPTHKAJICIT HAa CTBOPC

Puc. 7. Cxema uamepenns paccTosiHuil 10 BepTHKaJeHd BJ10Jib CTBOpaA

OTHOCHTEJIbHO JIEBOI'O ype3a BOJABI IOJIYUAIOT B pPe3yJbTaTe H3)Me-
PeHHH Ha aspogorocuumikax. ast storo na ogHOM 113 OCHOBHBIN
45PO(OTOCHHMKOB, Ha KOTOPOM JIHHHS CTBOpA PAacloJiaraeTcs
BOJMIM3H LEHTPa CHUMKa, HAXOAAT MONOKEHHS IPOMEPHBIX BepTil-
Kajled Ha CTBOpe HaG/ioneHHH. JTH MONOKEHHs MOJAY4aloT B pe-
3yJbTaTe IepecedyeHHusi HanpaBJIeHHs MOoJiockl, oO6pa3oBaBlIeiicy
BCJIENCTBYEe pacTeKaHnuss HHIUKATOpa 110 MOBEPXHOCTH BOJABI I JIi-
HHH CTBOpA. (puc. 7). _

- Paccrosinus S, Sy, ..., S, oT ypesa 10 Touek Ha JMHHH CTBOPA
H3MEpAIOT Ha a3pOCHUMKE NPH ITOMOIUH JIMHEHKH C TOUHOCTBIO A0
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0,1 s OTHOCHTENIBHO HayaJbHOTO CPHEHTHpPA, PacHnoJIONKEeHHOTo
Ha JmesoM Oepery. B KauecTBe TAKOro OpHeHTHPaA HICHOJIB3YIOT UeT-
KII [TOCTOSIHHBIT KOHTYP, XOpOoLIo H300paxKaloliiiics Ha Bcex aspo-
dortocnumkax. Paccrosiung Sy, Sg, ., S, 10 BepTiKajied OT Ha-
UAJdbHOTO OPHEHTHPA BBLIYUCJSIOT YMHOKeHHeM Ha Macwtab aspo-
porocuuMka. Ha »smiopy pacxonoB HaHOCAT BCe 3HAUYEHI
JICMEHTAPHbLIX PACXOJA0B, MOJYUeHHbie B KAX/JO0M LIKJe II3Mepe-
HUW TIPH O1HOM FTOPH30HTE BOIBI.

3aTten HOJIVYEHHDBIE TOUKH COeMHHSIOT IV1aBHOH OCpeaHsIoeH
KPHUBOIY, NIpuyeM OTKJOHEHUS 3TOH KPHBOM OT TOYEK, COOTBETCTBY-
O H3MQPeIHbiM BEeJUULHAM, He OOJ2KHBI NpeBbiaTth 0% o1
IHaueHHly I3MePeHHBLIX 3JeMeHTapHblX pacxopos ¢. OOumit pac-
XNOJ BOABLL MO CTBOPY (J BBHIUHCJSIIOT KakK JOULadb 3THOPHL 3JIeMEeH-
FAPHLIX pacxonos.

Onpenenenne cKopocTed ¥ HanpPaBJeHUY
NMOBEPXHOCTHbLIX TeYeHHUH

11-24 lloBepXHOCTHBIE CKOPOCTII HAXOASIT B pe3vibTaTe CTe-
PCOCKOMUYECKHX H3MEPeHIIH OCHOBHAIX A’3POCHHMKOB Ha TONOrpa-
(pHUECKOM CTePeoOMCTPe HAH C MOMOULbIO MAapajJaKkTIUEeCKHUX Jiili-
HEeK I10/1 CTEPEOCKOIOM

st 113MepcHust 3Havennil NOBCPXHOCTHBIX CKOPOCTCH TEYCHIIS
B TOUKAX, COOTBCTCTBY IOUIHX TPOMEPHLLM BePTHKAJAM, Ha KOTOPBIX
OlpeeNsyii 3JeMEeHTapHble pacXoibl, U3 CEPHH OCHOBHEIX a’podo-
TOCHHMKOB Nnoaluparwr 2—3 crepeonapsl ¢ H3o0parkKeHHenM Iepe-
MCLIAlOLerocs no NOBEePXHOCTH BOABLI HHAMKATopa. [lis nosblilie-
HIISl TOUHOCTH OnpenelieHds cjeayer noadbupars crepconapsl, B KO-
TODPBHIX TPOAOJbHOE INepPEeKphITHe MeXAy a3poOTOCHHMKAMU CO-
craBsiger 30—409.

Orobpanubie TakuM 00pa3oM mapbl a3pPOCHHUMKOB 3aKaIbIBa-
IOT B CTepeoMeTp 11 NpeaBapuTeJbHO OPHEHTHPYIOT A0 NOJYyUEHHS
otuetansoro crepeosddexra. Ilpu atom B coorsercTsnu ¢ nn. 1—7
MOBCPAHOCTL, BOJBI 113-32 CMELUCHHUS AeTajJell Ha BOAHOM IOBepX-
HOCTH 3a HHTepBaJ BpeMelnl MEXAy MOMEHTaMHI ChLeMKH OyHaer
[1peNCTaBAATLCS BITIYKJAOIH HJIH BOTHYTOM.

Tak KaxK Beayuuia 3Tod BHINYKJAOCTH MJIM BOTHYTOCTH SABJISSETCH
G yHKLHEeH CKOPOCTII TEUeHHUs, TO JJist ee onpeyeseHdsi HeOOXOIUuMO
CTEPEOCKONMHYECKH M3MEPHTh KaxXylleecs fpeBbilicHie BOIHOI
[MOBEPXHOCTH HAJ VPe30M BOJbL B 11abJioqaemMoH ToUKe.

JInst Toro utro6bl 3TH npeBbllIeHUT Oblid ¢cBOOOAHBI OT BAHSIHHA
\VIJIOB HAaKJOHA a3POCIHMKOB, HEOOXOAUMO OPIEHTHPOBATL HHTDH
CTepeoMeTpa BJLOJbL BLIOPAHHOIO CTBOPA 1O d4HAJOIUIL C H3BECTHBIM

B poTorpamMmenpiir crocobom npsaMoit aimii. Takoe oprenTHpo-
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BaHHE NOCTHUTaeTCs Pa3BOPOTOM HHUTI CTEPeOMeTpa KOPPEeKTOPanil
0 UJH 0 JO0 TOJOXKEHHsI, KOrjla Pa3HOCTH NMPOJAOJBHEIX Iapalaak-
COB NpH HaOAIOAEHHH NPOTHBONONOKHBIX yPe3oB OyayT Menbie
10,03 amat.

[Tocsie 3TOr0 mnocse0BATENbHO HABOASIT HIUTH CTEpPCOMETpPa 1A
H300paXKeHHsT CJe0B HHAHKATOpAa Ha NOBEPXHOCTH BOAB B TOUKA\
TIPOMEDPHBLIX BepTHKajgeil ¥ 0epyT OTCUETHl 10 BHHTY NPOAOJBHBIX
Napaiiakcos.

3HayeHHs] MOBEPXHOCTHLIX CKOPOCTEH Teuelllss B H3MepseMbiy
TOUKAX ITOJIYUAIOT 113 BLIPaXKeHHs:

(Pf “”"‘}?u) H
A f ) fh‘
rae P, —oTcueT, MOJYUYEHHBIH NIPH CTEPEOCKOINIHYECKOM HaBedeHII]
HHTHI CTEpeoMeTpa Ha MNOBEPXHOCTL BOJBI, MM,

P —oTtcueTr, COOTBETCTBYIOMMHI ype3y BOAB B HaOJIOHAAEMOM
CTBODPE, AL

ey

“U.{HUB ’

JIJisi KOUTPOJst Pe3yNbTATOB U3MEPCHHUH 1 MOBBLILIEHHA HX TOU-
HOCTH NMOBEPXHOCTHBIE CKOPOCTH B OJHUX M TeX XKe TOUKAX ONpeIe-
JSIIOT TI0 ABYM-TpeM TepeKpbiBaloUIMMCsl as3podhoToCHUMKAM i3
pPasiHuHbIX MaplipyToB. PacxoXAeHHUS MeKAy NOJYYeHHBIMH I10
pasiiblM cTepeonapam 3HAUYCHHUSMII 1HOBEPXHOCTHBIX CKOpOCTelH He
AoMwHe npepwiats +0,08—0,10 am/cex. B xadectBe oKonua-
TeJILHOro pe3yJbTaTa NPHHHMAETCA CpeHee U3 I0J1yYeHHBIX 3Ha-
uyeHIid. MaMepeHisg Ha aspopOTOCHUMKAX U BbIUHCJIEHHe CKOpocTeil
TeueHHst OPOPMASIIOT B BEIOMOCTH (CM. NPUJIOXKEHIIe 4).

Ha ocuosamiii 110JiydeHHbIX 3HAa4Ye€HUH IMOBEPXHOCTHBIX CKOPO-
CTelf TeUSHUS! OOLIUHBLIM NOPAAKOM CTPOAT 3MIOPHI NOBEPXHOCTHLIX
CKOPOCTEH, npu 3TOM PAaCCTOAHUA MEXAY TOUYKaMI BHOJIb CTBOPA
MOJIYYAIOT TaK e, Kak u3JjoxeHo B 1. 1[-23.

i1-25. TlocTpoeHne 3Miop NOBEpXHOCTHBIX CKOPOCTEd H BbIUII-
CJIeHHe (PHKTHBHBLIX PAacxoluos, ecyd PabOTHl NPOU3BOAIJIHCH NP
H3BECTHOM XIBOM CEUEHHH, BBITONUAIOT H3BECTHLIMHI METOHLaMI.
Merunible pacxoapl BOAbl ONpeAessitoT 1o (PUKTHBHBEIM C VYETOM
Koaddunnenra K.

HJase pek, na KOTOPLIX H3BectHO 3navenie xos(hduuiendra C

U~
dbopmyan lesn (C == V#f ,  xoapduurent K onpegessiior no
Gopmyae I'. B. JKenesusikosa:

(23) g +03C)C
B3V g +03C)C+g

K =

ILTH 110 TaOJ. 3.




boJbuine 11 cpeiHue pekH, 1451 KOTOPHIX HE onpeeJeHbl Hajgex-

Hble 3HavyeHHst Koapduuuenra C, kosabbhuuuent K npHAHMaercs
paBHbIM 0,85,

Tabnuuyua 3
3navelive K03pPHUHEHTOB

C ‘ K

20 | 0,78
25 | 080
30 0,82
39 0,84
40 0,80
50 0,87
60 0,88
70 | 0,90
80 0,91

11-26 Tlpi HeoOGNOAHMOCTH 3HATH paclnpeneseHue NOBePXHOCT-
HBIX CKOpPOCTeil TeYeHHsI Ha y4yacTKe pPeKH B pavdoHe NPOEKTHpye-
MOTO MOCTOBOro Iepexoja CKOPOCTHOe IoJie NOTOKA Ha 3TOM y4a-
CTKe 11300pakaloT JUHHSIMH PaBHBIX CKOPOCTeidl (M30TaxaMH)

a5t aToro 60 ONpeaesisiioT CKOPOCTH TEUEHUS No Psiay Xa-
PaKTepHbIX CTBOPOB, ANO0 HAHOCST H30TaXH B pPe3vyibTaTe CTEPEO-
CKONHYeCKIIX H3MepeHHUii HemoCcpeACTBEHHO Ha H300paKeHHH I10-
BePAHOCTH pPeKH. B nocaenHem ciydyae OJg U3MEPEHHH CIHEAYET
HCIIONBL30BATL CTepeonapn!, HMelollye npoNoJbHOe TMepPeKPhITHE
60%. I'lpu aToM mpeaBapHTesbHO BBHIMOJHAIOT I'e0fe3nyeckoe OpH-
eHTHPOBAHHUE a3pOCHUMKOB B CTepeoMeTpe.

[IpaBHAbHOE MONOKEHHE KOPPEKUHOHHBIX NPHUCIIOCOOIeHHH CTe-
peoMerpa HaxoadT B pe3yjbraTre l3MepeHUs pasHOCTeHd NPOJOJb-
HBIX MapajlakcOp MIECTH TOuYeK, PacnoJioXKeHHbIX Ha OeperoBbiX
vpe3ax (puc. 8). B OGoapliuicTBe CayyaeB OTMETKH 3THX TOYeK
Aa51 OOJLIIIX BOLOTOKOB MOMHO HNDPHHMMATh PABHBIMH, HO MIPH
vKJoHe peki 6odablie 0,0005 ux He0OOXOAMMO HHTEPNOJUPOBATH 118
Bcen NPOTSKEHHH yuacTKa, NOJAb3ysCh CPEIAHUM 3HaueHHeM YK.10-
1Ha, noJayueHHbiv no xapre Mmacwratda 1 : 100000.

Janpaya OpPHEHTHPOBAHHUS COCTOHUT B TOM, UTOOB nOCAenoBa-
TeJIbHbIM H3MeHeHIleM YCTAaHOBOK KOPPEKUHOHHBIX NpucrnocobJie-
HHIT [OOHTbCS NOJIOXKEHHSI, HpH KOTOPOM OTCYEeTHl Ha BCe 3TH TOUKH
OblJIH HJH PaBHBIMH (MPH MaJIOM VKJIOHEe PEeKH), UWJIH COOTBETCTBO
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BaJid NpeABsapuTe/LHO BbIYHCEHIIbLIM Pa3HOCTSIM NPOJAOJLHBIX [1a-
PaJlJlaKCOB.

VictnHuble pa3yHoCTH MPONOJABHBIX NIAPAJJAaKCOB PACCUHTBIBAIOT
o gopMmylie:
b h
H—n

Ilpu stom b u3aMepsiioT na JieBOM CHUMKe, a BHICOTY (oTorpa-

{dupoBanus f1 nosyyamT Ha OCHOBE TIOKA3aHHH pPagHOBLICOTO-
Mepa.

AP =

Pic. 8 (CxemMa pacnonoKeHHs! TOUeK
Npy OpPHEHTHPOBAHUH CHHMKOB B CTé-
peoMerpe

CHIMEKN B Kaccernl HpHOOpa yCTauanaliBalor Tak, YToOpl HYX
TJapHble TOUKM COBIIajgasiv ¢ HEHTPaMi BPALUEHHS KACCET, a JH-
Hilf ype3a OplJla napaJnviesbHa ocl x—x npubopa. 3aTem OPHEHTH-
PYIOT CHHMKH [0 HaAyaJbHOMY HAMPAapBJIeHUIO, MOCJECA0BATENbHO
Bpaiiasg ux B CBOHX NAOCKOCTAX. CJleyeT YUITBIBATDL, UYTO B 3TOM
¢/lyyde HadaJibHOe HAMPABJeHHe pacroaraercss Ha H300paxKeHHH
BOJXHOH NOBEPXHOCTH, IIO3TOMY CHHMKH CJ€AyeT OpPHEHTHPOBATL
BJIOJib OeperoBbuix YpPe3oB, a He TO JHHIM LEHTPOB, KaK OOLIYHO.

Ilpusnakom npaBHJIBLHOrO OPHEHTHPOBAHHMS CHHMKOB B NpHOO-
pe aBaAeTCA XOpoulee CTepeoCKOorNHUecKoe BOCOPHATHE 1o Beel
nJIowany crepeoinaphl.

Peomesinueckoe opunenTlipoBaHHe CHHMKOB € H30GparkeHieM
PCKH B CTEPEOMETpe 3aKNI0YaeTCs B NOCAeA0BaTebHOM HabJ1o ne-
HUH nap touek I—2; 3—4 u 5—6 (cM. puc. 8).

OTcyersl Ha TOYKH, BXOAsIlle B Napbl, NOJXKHE GblTh PaBHBbI
MexX 1y coboli, nosToMy npeaBapuTedbHo, 6e3 pacuera HCTHHHBIX
PasHOCTed NPOAOJILHBIX N1APaJJakcoB, KOPPEKTOPAMH Q U Ko JOOH-
BAIOTCsy papeHcTBa MPOAOJABHBIX MHapannakcoB Ha Ttouykax [I—2
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it 3—4. Ilocse 3T0ro HepaBeHCTBO OTCUETOB HA Toukax /—2 u J—+4
YCTPAHAIOT TNYyTEeM H3MEHeHHS MAJHHBI KOPPEKLUHOHHOH JIHHEHKIX
AH,. BenepctsHe TOro, 4to Ha KOHBEPTeHTHOM YCTPOHCTBE CTEpeo-
MEeTpa B3aHMHBIH IPOAOJBHBIM YIOJ NpeABapHTeJbHO He yCcTaHas-
AHBaJICA, IOJNyYeHHass MoJellb MOXKET HMMeTb MNporub, KOTOpPbIH
onpepeasitor, Habmawopasg CpeaHiol napy Todek 5—0. ITIporu6
YCTPaHsIIOT MOCAEA0BATeNbHBIM H3MeHeHHeM yrjia 3 Ha KOHBep-
reHTHOM YCTPOHCTBC.

Ilocne BeIMOJIHEHHST BceX yKa3aHHBIX HEeHCTBUH TNPOH3BOASMT
MOBTOPHbLIe CTEPEOCKONMHYeCcKlie HaBeleHHsi HAa BCe TOYKH. Echan
DA3HOCTH MEXKAY H3MepeHHBIMII 1I BBIYHCJCHHBIMH (IPOAOJbHBIMH
napannakcamu He npesbitiaior —+0,03 Ma, TO opHeHTHPOBaHHE
3aKOHUYEHO.

st HaHeceHHs1 Ha M300paxKeHUHU NOBEPXHOCTH BOJbLl JHHHH
paBHBIX CKOpocTel TeueHHsi (M30Tax) COCTABAAKT TAOJHLY H30-
Tax (cM. npujoxenue 5). OTcyeTsl M0 BUHTY NPOAOJELIBIX MApaJ-
J1aKCoB, COOTBETCTBYIOUlHWe TOMY HJAM HHOMY 3HAUYEHHMIO CKOPOCTH
TeUeUIist, NOJYUYaT U3 BEIPaXXeHIls:

At f,
Py, = £y & Hfh"vf‘
rage Po—cpennuil otcueT, cOOTBeTCIBYIOIHH OeperosoMy ypesy
OJIYUEHHBIH T1OCJe OPHEHTHPOBAHHUSL cTepeonaphl B CTe-
peoMeTpe;
3HAK «IJIIOC» COOTBETCTBYeT BBINYKJIOU (PpopMe HaOMIOHAEMOIL
[IOBEPXHOCTH BOJAbI, KX MHHYC»—BOTHYTO.

M3oraxi HaHOCAT aHAJOTHYHO TOPHU3OHTAJAM IPH CTEPEOCKO-
ITHUeCKOH pHCOBKe peabeda. [lns nposeneHus auHNI Ha usobpa-
KEHHUH pPeKH, COOTBETCTBYIOUIEH KOHKPETHOH CKOPOCTH TEUEHHS, Ha
l1IKaJe NPOJOJIBHBIX MapajJyiakCcoB yCTaHABJHBAIOT NpeiBapHTeb-
HO BBIYHCJeHHBIH OTCYeT 13 TabaMibl M30Tax (CM. IPHJAONKEHHE D).

Ilocse aToro, paccmarpuBasy CTePEOCKONUYECKH MOJeJb I10-
BEPXHOCTH BOJBI, llepeMelllaloT OCHOBHYIO Kaperky rnpubopa i OT-
MeUaloT I10CJef0BaTeNbHO TOUKH, B KOTOPBIX MNPOCTPAHCTBEHHAST
HHTh KacaeTcsli MOAeJIH NoBepXHOCTH BOALL. 110 3THM TouKaM mnpo-
BOASIT KapaujgalloM H3oTaxy. B cayuae pe3Koro HnaMeHeHHsi CKOPO-
cTeH TeueHUs lLesecoobpa3zHo HAHOCHTL He BCe H30TaXIi, a yepes
OAHY HJAH HECKOJbKO. [1paBu/ibHOCTh, HAHECEHIISI H30TAX Ha CTEpeo-
Hape HeoO0XOAHMO NMPOBEPHTH KOHTPOJIbLHLIMH H3MEPEeHHSIMH B O—
7 TOYKax, pacnojo:KeHHblX PaBHOMEpPHO [0 TOBEPXHOCTH BOJBL.
OJTH H3MepeHHs 3aKJioualoTes B CTEPEOCKONHYeCKOM HaBeAeHHI
HHUTH Ha NPOH3BOJIbHbBle TOYKM, ONpejelieHld OTcyeTa Ha HHX Mo
BUHTY [POMOJILHBLIX IapaJllakCOB M BbIUHIC/JEHHUH 3HaUEHHH CKO-
DOCTH TeueHIliss B cooTseTcTBUHU ¢ 1. 11-24.
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Beluiic/iellHasi CKOpPOCThL  TeueHHst JoJixKHa B npenesax
0,10 m/cex cooTBeTCIrBOBaTH 3HAYEHMIO, NMOJYUEHHOMY 10 HAHECEH-
HBIM paHee H3oTaxam,

[1-27. HanpaBJseHite noBepXHOCTHBIX TeUueHId ONpenesioT Ie-
MOCPEeACTBEHNO N0 H300paKEeHUIO NOJOC HHAUKATOPA HA OCHOBHBIX
a3po(OTOCHUMKAX (CM. NpiHJIoKeHHe 3, pUC. 2).

Ecan CbeMKy NPOU3BOAWJM B NEPHOA JCA0XOHa Il MapPKii-
poBaJii MOBEPXHOCTb PEKH He ¢ [TOMOUILI COCYIOB ¢ NHIAHKA1O-
poOM, a APYr4M MeTOAOM, TO HanpaBJjeHHss CTPVH MNOJAYyYaAlOTCH B
BHAE BEKTOPOB, MJIHHY H HalpaBJjieliHe KOTOPBIX OMPEeHessiorT no
CMEeUeHHUAM TIONJAaBKOB HAa CMEXKHBIX ad3pPOCHIIMKAX MapUuIpyTa.

OnpepesieHue yCJOBHBIX OTMETOK YPOBHEH BOJbI, rjayOMH
H nocrpoeHde npoduias XKHBOTO CEYEHHS

[1-28. YchoBiible OTMETKH YPOBHSI BOJBI ONPCHEIIOT OTHOCH-
TeJILHO IIPUHSITOrO HayaJga BLICOT, BRIOPAHIIOIO Ha OAHONM 13 ype-

30B BOJ113H CTBOpA nepexoja.
[IpeBbillIeHHsT OTHOCHTEJNBHO 3TOIl HAYaJbHOIl TOYKII yCTalas-

JIHBAIOT NP MMOMOLII CTEPEOCKONIUecKIX 1n3Mepeniiii B 3oue 30—
409% nepekpuLITH a3pPOCHHUMKOB OAHOrO H3 MapUIPYTOB OCHOBHOI
CbEMKH.

[Ipu sTOM CHHMKI OPHEHTIIPYIOT B CTEPCOMCTpPe TaKH\I o0pa-
30M, UTOObLI HUTHL CTepeoMeTpa NPOXOoMilia B npepesax l-—2 au
BOJIM3H HCXOJHOR TOUKII, a OTcUeThl Ha o6a ypesa ObLIH ¢ TOU-
HocThlo 0,03 aar paBHBI Mexky coboit, [Tocae sToro 13mepsiior pas-
HOCTb IMPOJMOJILUBIX HAPAJJIAKCOB MMKIY HCXOMUOI TOUKO{l 1 \ pe-
30M BOJBI II BLIYHCJSIOT [IpeBBIILsHUE 110 hopMylie

he= — AP,
b4+ AP
Taxkue usmepcenusi BLUTOJIISIIOT HE MeHee UeM HO JABYM Pd3Jii-
IHBIM MapaM CHIUMKOB (pas3HblXx Mapupyros). PacxoxneHus He
JOJI2KHBL npesbiwlaTts 1/3000 oT BBICOTHI noJieTa. 3a OKOHYA1¢JIbHOE
3HlayeHHe NpPeBblluenHst NPHHIIMAIOT cpejlee apudmerituechoe 113
BCeX H3MEepeHIIH.
Y CJIOBILIE OTMETKH YPOBHEH MONYYAIOT 13 BHIPAZKOH IS

Ayp.ﬂ — ARP _}_ hcpi
rjge Apg, —OTMETKa YCJAOBHOIO Hauasa BLICOT;

hep~—CpelHee H3 HECKOJbKIX H3MEPEHHH NpeBhilIeHlie Ha-

yaJja BLICOT Noja HabJAwaaeMblM TOPU30IITOM BOAHI.

[1-29. I'ny6uHpl B TOUKax NpoOMepHBIX BEPTHKAJEH MPI Ofpe-
NeJeHHll pacxoj0B Mo MONJaBKaM-HHTerparopaMm st KaxKaoro
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UHKJ1a U3MepPEeHHUH, COOTBETCTBYIOLILTrO ONpefe/leHHOMY YPOBHIO BO-
7ibl, BBIUUCASIOT HAa OCHOBAHMH NOJYYAEMBIX ¢ OCPEAHAIOUICH KPH-
BOH (cM. n. [-7) 3HaveHuii 3JeMEHTApPHBLIX pPacxoj0B, OTHOCSH-

IMXCSl K KaKAOH U3 NMPOMepHhIX BepPTHKaJed, U NMOBEPXHOCTHBIX
CKOpOCTEH TeueHUs rno popMyJe

q
! L
}Il‘ L ] E j

t u -
{”mOB

yae  J—3HavueHHdHe 3JIEeMEHTApPHOIo pdCxoldd mJisad BepTukd/iil € HO-

MepOM [, CHSITOE C 3MIOPLI PACXOAO0B;
U; ~—NOBCPXHOCTHAS CKOPOCTL TEUEHHST Ha 3TOH 3Ke BepTHKAaJU;

Uep
R—oOTHOLUeHlle
Unos
(4,
OTHOLIeHle —*— NPUHHMAETCS B COOTBETCTBHH C PEKOMEHJAA-

Unos
uusimu . H-25.
11-30. [dnsg nocrpoenus npocung »XHBOIo cedelts pyces pek,
PDA3MbIBbI B KOTOPBIX He3HAUYHUTeJbHbI, HCTIOJNb3YIOT 3HAUEHHST Y-

OHH, NOJIyYyeHHble B pe3yJbTaTe BCeX CefUH H3MEPEeHUHd NpH pas-
JHYHBIX VPOBHSAX BoAbl. [1pn 3TOM ycC/lOBHBIE OTMETKIl TOYEK JKH-

BOTO ceueHN s Ajma TTONYUAIOT KAK PA3HOCTh
Aima:At‘yp.ﬂ — z!:
rie \,yps —YCJAOBHASE OTMEeTKa TOPH30HTA BOABI, TPH KOTOPOM
onpenensijiach rayouua i;” B 1anHo#N ToUKe.

Ilpoduap KuBoro ceueHusi NnoJydyaercss KakK CpPEeAHSst JIHHHA

JlHa, TIPOBeleHHast MEXKAY HAaUECeHHbIMH TOUKAMM BCeX H3MepeHHUH.

OTKaoHeHe OTAe/IbHBIX H3MEPEHUN oT OCpelHsAolield MNpoduib-

HOH Jirtini He moJikHo npespliath 10% oT cpenneii ray6uHbl pekH.
Ilns pasambiBacMBIX pycesl npoduip >KHBOrO CEUECHHA CIPOAT

110 pe3yAbTaTaM Ka)kA0Tro OTAEJNbHOTO U3MepeHiisl.

I"nmasa 2. NEPEXOADb!I HEPE3 PEKU WHIUPHHOMH PA3JIHUBA
bOJIEE 1,5 xx

OpraHusanusg M npopeleHHe JIETHOCHEMOUHBIX pabdor

I1-31. Tlpu u3bICKaHUAX NnepexoaoB ueped pekd C LHPHHOHU
pa3nupa Oosiee 1,0 kM HeoOXOAHMbBIe T'UAPOJOTHUUECKHE 11 TOTIOTpA-
(bryeckile JaHHbple MOJYyYaioT Ha OCHOBE COYeTaHUsI a3pPOMETOA0B
¢ HaTypHbIMu H3MepeHHsIMH. OObeM HATYPHBLIX HU3MePeHHH M Hd-
OJIIOJIEHH OTIpenesifgioTess CTENEeHbIO TAPOJOTHYeCKOH W TOMOrpa-

(pHYECKOH 113YUSHHOCTH paiioHa paldor.
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11-32. Metoauka asporuapoMeTpHUeCKHX HaO/MI0JeHH 3aBH-
CHT OT CTelleHN 3aTONJIeHUs NOUMEI B Meplod maBoaKa.

Ha nogbeme U cnape naBojka, Korjla WiMpHHA pasjuBa MeHD-
e 1,5 km, asporugpomMeTpuyeckue HabJM0OAeHIIA BBIIIONAHAIOT B CO-
orBeTcTBHIr ¢ nn, [1-3—I11-30. B atu ke nepuonn:, npi esarton-
JIeHHO[ MOiMe, BeAyT M a3poCchbeMOuHble PaboThl AT MOJAYUEHIS
TonorpadHyecKux NJAaHoB ¥ NPOoduIed no MoppocTnopaM, a Tah-
Ke HeoOXosMble HATypHble O00c/eOBAHHA H H3MEPEHIis.

11-33. AsporugpoMerprHuecKkHe HaOJIOACHHS B NEPHOALI, KOTL
IHMpHHAa pasJiuBa npesoiiaer 1,5 xKa, NIPOU3IBOAAT BAOAL CTBOPOB,
Ha KOTOPBLIX MpeaBapiTel/ibHO pa3MellaloT MNeHomacTOBbie HPI-
Bsi3Hble OYHKII ¢ I'py30M, H3FOTOBJIEHHBIE B COOTBETCTBHH C IIPH-

JOKEHUEM O.

Touku ¢TBOpa, HA KOTOPBIX YCTAHABJAUBAIOT OYUKH, HAMEYAIOT
HHa ¢oTOoCXene CTBOpA H pacnoJjaraior Ha O6poBKax 1.1aBHOTO pyc-
JIa M OCHOBHBIX HNPOTOK, a TahKe Ha neperudax peianeda 1 rpa-
1aX paciireduitoct, Pacerosiie Mexay 3THMIL TOYKAMIL HA HOH-
Me JoJiKHO OLiTh He MeHee 000 m. byilku pasMewaror na cTBope
C NMOMOUILID BepToJieTa IIPU ero 3aBHCAHUM BbLIOPAHHOH TOYKOM
Ha Oeperax ryiaBrHoro pycsaa d npoToK yKAaAbIBAIOT N0 ABA Gyil-
Ka, a .Ha BCEX OCTAJNLHBIX TOUKAX — MO OJJHOMY.

[lnvny Tpocuka [, , COEIHHAIOUIEr0 NOMJIABOK C TPY30M, yCTa-
HaBJHBAIOT 113 pacyera MaKCHMAaJIbHOTO YpOBHSI BOAM Ar s U
cpefdHel OTMeTKH NOHMbL A, .

Ilocae ycTaHOBKH BAOJIL CTBOPA MAPKHPOBOUYHEIX OYHKOB a3po-
rHApOMETpHUCCKHE HAOJIONeHUsT B NMEePHOJ NPOXOXKJIAEeHHST NaBOJAKA
MOTYT BBINOJHATLCH KaK C BEPTOJIETa, TAaK H ¢ caMoJera.

11-34. AsporuapomMerpiiyueckue HaOJNIOACHISA B NEPUOA 3a4TOIl-
JIEHHUA NOUMBL NPOBOAAT B CJeAVIOHleM NOopAaKeE:

a) C camoJsieta (UM BepToJieTa) MpU IpoJeTe ero BJOJbL 34d-
MapKHpoBaHHoro OyilkamMu ctBopa cOpachiBarOT COCYABI ¢ UHAILI-
KaTOPOM; OJHOBPEMEHHO OT OJHOI0o ypesa L0 ApPYyroro @gotorpa-
(ODUPVIOT TOUKH NajJeHUs COCYI0B B BOAY,

6) nNpoxJajablBalOT ¢ HHTEPBAJOM O5—7 MUH TPH CheMOUYHBI\
mapuipyTa ¢ 60-npoueHTHRIM NepeKpbiTHeM BAOJL CTBOpa H3Me-
DEeHHH;

B) NPOU3BOAAT MAPUIPYTHYIO CbEMKY BJIOJb OCHOBHOro pycla
H IJIaBHRBIX NPOTOK, OTMEYEHHBLIX Ha CTBOpe NMapHBIMH OYHKaMH;
HHTEpBAJl BPeMeHH MexAy cOpacbiBAHHEM COCYJIOB I CBEMKOIli
pyc/la He foJIxKeH npesbillath 20—25 Mmun.

OcHoBHble napaMeTphl as3podororpadupoBaHus NMpH a3POTrHA-
POMETpHUeCKIIX HabJMoAeHUSAX npuBedensl B TadJu. 4.

Konxyecrpo HabJIOAeHHT H BpeMs HX NPOBEAEHHA YCTAHABJIH-
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BaeT rujapodior. o 1 nocae 3aton/ieHus nNoiMbl JOJKHO ObITH BHI-
110JIHEHO He MeHee ueM 1o 2—3 nabmonesus.

CpenHee KOJHYECTBO COCYJIOB ¢ MHIHKATOpoM, cOpachiBaeMbIX
B Ka)kKaoM HaOJIOAeHUH, cOCTaBJsieT: Ha NMOHMeHHOR YacTH—4B,;
Ha pycaosoit vactu 108, roe B, 1 B,—C00TBeTCTBEHHO IIHPHHA
pyc/ia H NOUMBI, KM,

Tacauua 4

BuicoTa noAae- MaciuTab PokycHoe pac-
Bua pabGor ra H, M 23DOCHEMKH CTOsIHHE 83pO-
KaumepPul, MM
l 1:5000—
CGpoc COCYAOB € HHAMKATOPOM 300—400 1:10000 o0—70
CbeMmKa BI0Mb CTBOpa H3Mepe- ] : 5000
HII C e e e e e e e e e | 300—400 } 1:10000 5070
CbeMKka OCHOBHOTO pycha H 078 I
HPOTOK . . . . v o v e v v e 0,78 m == 7 50--100
k

[1-35. JletHocbemoutible paboThl AJs JOJydeHHsT ToHorpad-
YEeCKIX XapaKTepIlCTHK ydacTka MNPOEKTHPYeMOro MOCTOBOTO Iie-
pexoja BHIIOJNIHSIOT B NepBOM (ase nMaBoaKka, korjaa NouMa He 3a-
Tomviena., OHH COCTOSIT H3 IVIOIIAAHOH a3pPOPOTOCHEMKH JIJIsT MO-
JIVUeHHsi TeHepaJbHBIX [JAHOB MOCTOBBIX NepeXogoB Macuitaba
| : 10000 & mapwipyTHOH as3podoTOCHEMKH BHOJbL HAMEUYEHHLIX
AOPPOCTBOPOB Aas noayueHus mpodugeis MOpGOCTBOPOB U JLEeTallb-
HBIX TonorpauyeckKiX nJAaHOB yyacTKa MOCTOBOIO nepexona.

OcnoBHble TapaMerpbl a3poOTOCHEMKH, BBLINOJHSIEMOH NpH
I13bICKAHIISIX MOCTOBbLIX NePeXOJ0B uepe3 peKll ¢ WHPOKUMHU 3aTOIl-
CISTeMBIMIT ITOHMAMH, NTPHBEAeHB! B Ta0J. O.

Taoanuna b

g s b

Maciutabnt
. , dPokycHoe BHCOTA
A pEnoT 29P0CBEMKH nA&Ia pi%tmi?: rnonetTa, M
F
[TaomanHas aspocbem- L
13 JJS OJNy4YeHHs reHe- 1:15000— {  1500—
pajibHOrO mraua , . . . 1 : 25000 | 1:10000| 50—100 § 2500
MapmwpyTtHas 43po0- : q
CbeMKa BIOAb MOpP(dO- 1:10000— 1000—
CTBOPOB . . + v v o . . 1: 12000 1:2000 ; 50—100 1200
l
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Flarowaanyio aspooTochbeMKy BBIIOJAHSIOT ¢ OU-MPOLEHT -
HbIM MPONOJLHBIM H MONepeyHbiM NMePEeKPhITHAMIL. OAHOBpPEMEHHO
¢ a’3podoTOCHLEMKON NPOBOASIT U A3POHHBEAHPOBAHHe ¢ periucTpa-
HHEH NoKalaHuH palHoOBLICOTOMEpPA H CTATOCKONA.

11-36. B pesyabTaTte JeTHOCHEMOUHbIX PA6OT AOMKIUBL OBITL 110
JYUEHBI:

d3pOQOTOCHUMKH TJIOULALHO CheMKH YYaCcTKa MOCTOBOrO Iie-
pexona;

aspoOTOCHHMKH, BBINOJAHEHHbIE BJI0Jb HaMeUYeHHbLIX MOpP()Oo-
CTBOPOB;

a’3podOTOCHUMKH, NOJiyUeHHble IPH cOpoce CcOCYyIOB ¢ HHAHKA-
TOPOM BIOJIbL CTBOpPA H3MEPEHHH;

a3p0odOTOCHUMKH, BLINOJIHEHHBIE B [IEPUOJ BHIXOAa U Tepeme-
IJCHHS Ha [10BEPXHOCTH BOABl HHAUKATOPA;

PENPOAYKIHA HAKUAHOIO MOHTAXKa, COCTABJICHHOTO JJisd KaxJI0-
IO HAOJIIO feHusI;

KQHTaKTHast nJioliagHas HoTocxeMa yuacTka MOCTOBOIro nepe-
Xoja;

MJIelKlt ¢ NoKaszallisiMyd PaaioBbiCOTOMEPAa H ¢TATOCKONA,

[osesble 00caenoBaHug H reoae3dyeCcKHe PadoOThl

t1-37. llonesnie o0ciief0OBaHHg BBINOJHAIOT AJsS TPOBEAEHHS
JeTaNlbHoro HAPOJIOrHUeCKOoro aelipupoBatua peyHon JOJJHHBI
B npeaenax CpaHull pasjuBa U INOHUMBI Ha YJacTKe MOCTOBOIO Iie-
pexopa. Ilpn s3ToM NpeaBapHTENLEO HAa OCHOBE NOJYYEHHBIX a3po-
(HOTOCHHMKOB M KOHTAKTHOH (POTOCXeMbl yuacTKa Nepexojia npo-
H3BOAAT Kamepadapuoe AelIU(PUPOBaHUe C UENLIO OnNpedesieHiiss
If OTTpaHudenng Ha (QOTOCXeMe M a3pPOCHHMKAX TeX HJH HHBIX
3JE€MEHTOB MECTHOCTH 110 MNPAMBIM HJM KOCBEHHBIM I[IPH3HAKAM.
B npoilecce KaMepasbnoro AeIH@PUPOBAHUSI PEUHON MOJHHBL I
TOAMBI Ha YyacTKe Tepexojia ONpenelsiioT U OTMeualoT Ha ()OoTo-
cxeMe:

OuepTaHHs JOJAUNE] B 1Jiale;

Xapakrep NnMouMbl, IOUMEHHBIE TEPPACH;

OnoJI3HEBBIe 1 OOBAaJbHBIe YYACTKH, KOHYCHI BBIHOCA H MeCTa
BBIXOLA TPYHTOBBIX BOJK;

JIpUMepHoe NOJOXKEHHEe FPAHULIB! 3ATONJIEHHS TOUMBI;

ouepTaHUsT OCHOBHOrO pycJ/a M TVIaBHBIX NPOTOK, a TakKKe 00-
A XapakKTep MeaHJAUPOBAHHU.

OnHOBpEMEHHO COCTABJASIOT NPOTPaMMy }H HAMEuaioT YUYaCTKH
110J1IeBOr0 JeiudprapoBatusa, 3ajjadyaMi KOTOPOTo SABJSIIOTCSI:

YCTAHOBJCHIMe Ha MecTe TpaHull MaKCHMaAbHbLIX pa3/IHBOB I
HANeCCHHC HX Ha aspOoCHUMKI W (POTOCXEMB!,;

24




onpelesieHiie Tiilla OCHOBHBLIX TPYHTOB 10 yYacTKam IOMMBI I
OTrpaHHyeHHe OAHOTUIIHBLIX YYacTKOB Ha (poToMaTepualiax;

yCTaHOBJEHIle CTelleHy 3a00J04YeHHOCTH MOHMBI M OTTpaHiiye-
Hite 3a00/0YeHHbIX YYACTKOB;

BEIOOpOUnAas NnpoBepkKa Pe3yabTaToB KaMepanbloro aeurudpii-
POBAHHS,

B pesyabTaTe noJdeppix 00caeA0BaHHNA U BEIOOPOUHOrO Aeiid-
PHPOBAHHUS [OAYYAIOT OTHACIIUPPUPOBAHHbIE A3PO(POTOCHUMKH i
3afnHCKy ¢ ob6lled XapakTepUCTHKOH obc/enyemMoro y4yactka ¢ He-
00XOAHNMBIMH TAOJHUHBIMY H IpaUYeCKUMH JaHHbIMH

[IpuBsisKky CKBa>KHH HAPI TEOJOTHYCCKOH CheMKe Ha yuyacTke
i CTBOPe lnepexoga BBHIIOJNHSIKT TakxKe MO a’poOTOCHHMKAM C
HAaKOJIOM H COOTBETCTBVYIOIWIHM OQOpPMJIeHHEM TOUEK CheMKU. B ka-
yecTBe O0lUEeH KaprorpauUyeckod OCHOBBI NPH THAPOJOTHUYECKOM
oelIHPUPOBAHUH H CbCMKe yuyacTKa nepexojila MoxKeT ObITb HC-
110/Ib30Bana KOHTAKTHass GoTocxeMa ydyacTka, [oJyueiHas B I0Jie
BLIX YCJAOBHAX NOCJe MPOU3BOACTBA a3PO(POTOCHEMKIT

11-38. Cxeata U 00BeEM NOJEBbLIX Feoje3HuecKnx paboT 1o mia-
HOBO-BBICOTHOH [OATOTOBKE a3POMOTOCHHMKOB IJA COCTABJIEHUS
leHepaJbHbIX [IJTAHOB pauoHa Hepexojaa OnpelesfaloTcsa Ieode3H-
YeCKOoH 00eCleyeHHOCTh) PauoHa U3BICKAHHH H CTajHel NPOeKTI-
POBAHHS

ITa npeaBapuredbHblX H3bBICKAHHAX, B HeOOXKHTBIX paiona
B KayecTBe MJIAHOBO-BBICOTHOH OCHOBbBI, KaK IPABHJO, HCTIONB3VIOT
10YKH, KOOPAMHATBI H BBICOTH KOTOPBIX CHHMAlOT C MeJIKoMac-
lTaOHbIX KapT, a TAKXKe NaHHble a3poHUBeNIpoBanig (puc. 9).

[Ipu nspickaHusax AJst NPOEKTHOro 3aJaHHs NPOBOASIT MJIAHO-
BO-BBICOTHYIO NMOAFOTOBKY a3pO(POTOCHUMKOB, MOJYUYelHbIX [0 OC-
HOBHOMY cTBOpY nepexoza. Ilogroropka ocyuiecTBiasieTcss B CHCTE-
Me KOOPAMHAT TPacChl OT MAarucTPajJbHOrO X0[a C NOMOUILIO 11714~
HOBO-BbICOTHBIX NoOlepeyHHkoB (cM. puc. 9). llnanoBo-pricoTHBIE
rioriepeyHnki pasbusaror uepe3d 12—15, a BbicoTHBIE—uEpe3 6—
3 6a31iCcoB.

[Ipu usbickatuax B 0O0UTHIX pavoHax, obecneyeHHnblX reole3y-
YeCKOil OCHOBOH, BBIIOJHSAIOT IIJIAHOBO-BBICOTHYIO MOIATOTOBKY
MapIIpPyTOB, NPOJONEHHBIX BAOJb CTBOPOB, ABJSIOLIHXCS KapKac-
HBIMK sl TJIOMAaAHOd a’podoToCheMKU, B 3TOM ciaydae UCNOJb-
3yor cxeMy noarotoBku (puc. 10). I'lo ocHoBHOMYy cTBOpY npo-
KJa[blBAIOT MarucTpajbHblii XOJI ¢ CHCTEMOW [J1aHDBO-BBLICOTHBIX
nonepeyHukoB 4depe3d 12—I15 u BBICOTHHIX—uepe3 6—8 GasHcoB.
a 110 BEpXHEeMYy H HHUXXHEMY CTBODPam MNONepeuHHKH pasMmellalorT B
1,5 pasza pexe,

MeToabl NPOU3BOACTBA reoje3HyecKHX paboT no rnjaHOBO-BbI~
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Puc 9. CieMa reopaesuudeckoro O0OOCHOBAHHSI reHepasbHOTo
JjiaHa nepexona B HeOOXUTOM paioHe

O—TouKH ¢ KapTtel, (@—NJAaHOBO BbICOTHBLIE OMO3HAaKH, e — BhICOTHDLIC
ONO3HAKH, -~ ~ —MaArucTPaANBHBEHR X0X

rvsq

UUPLINag po

Puc. 10. Cxema reonesnyeckoro o60cHOBaHEs FeHepasbHOTO
nJjaHa nepexona B OOXHUTHIX paHOHAX:

~rrrremrs —QNOPHBle XOOH, © -—NAAHOBO BpiCOTHBIE ONO3HAKH, e BLICOTHLIE

OMNO3HAKH




COTHOH NMOATOTOBKE a3POCHHUMKOB AOJKiIbl 00ecreyuBaTn TOYHOCTD
OlpefesieHst KOOPAHHAT X BHICOT B COOTBETCTBUU ¢ TpeOOBaHHAMHY
K OCHOBe aJist Kaprt Macluta6a 1 : 10000,

KamepanbHas oOpaboTka a3pod)oTOCHUMKOB

11-39. Kamepanwuyio o6paloTKy MaTepualoOB asporiapomer-
pHYECKHX HaOJMOAeHHH, BLUTOJHEHHBIX 10 OCHOBHOMY pacyery pyc-
Jia H NMPOTOKAaM, B 1epshlil HEepHOA NaBOAKaA, KOrjla nouma He 3a-
TOIena, upoussoasit g coorperctsuy ¢ nm. I-16, 11-30.

11-40. Marepuanp uabJjiojeHuH, MoJydyeHHbie B NMepHOg 3aTOIl-
JIeHHst oMb, 00padaTHIBAIOT ¢ LEJILIO NOJIYUEHIiST OCHOBHBIX THIL-
pPOJIOTHUYECKHX XapaKTepHCTHK BAOJL CTBOpoB H3MepeHuil. Ilepepn
HavaJioM o0paloTKH 3THX MATEpHANOB COCTAaBJSIOT HPOEKT Ka-
MepaJibHbBIX pabor, B npoilecce KOTOPOro M3 BCex NMOJYYEHHBIX B
KaX oM LHKJe nadofeii oTOUpaioT a3poCcHUMKIL, 1IOJTYUEHHbIE:

npyu cO6poce COCYNOB ¢ HHANKATOPOM Ha CTBOPE;

B HEepluoJ BEIX0la HHAHKATOPA Ha TOBEPXHOCTHL BOJLI,

Ha Bce oToOpatiibie aspoOCHHMKH CHHUMAIOT ¢ MJIEHOK ITOKasa-
st pajuoBLIcOTOMEpa u 4Yacos. Ha Kax»XnoM U3 CTBOpOB H3Mepe-
HITH TOJTyualoT TPI-UeThlpe KOMILJIEKTa a3pPOCHIMKOB CTBODA € U30-
OpaweniieM Ha ONHOM i3 MapiupyToB CTBOPHBIX OYAKOB I TOUEK
cbpoca, a na ocTanLULIX MaplUpyTax-—CTROPHLIX OYHKOR H CJe-
AOB BbIXOa HIAHKATOPa H HX [HOJNOXKEHIHH B pa3ible sfOMCIHTHI Bpe-
MeHH ¢ nurepBasiom B 7—10 muH.

11-41. Tlo aspocnuMKaM Ka)aoro MapuipyTa 1no CTBOPY H3Me-
penuit MoHTHUpyloT (goTtocxemy, [lpuuem MoHTaK (OTOCXEM BHI-
HOJIHAIOT C HCITOJIb3OBAaHHEM H300paXeHuil CTBOPHBIX OYHKOB, KOH-
TPOJIUPYsT TOUHOCTh MOIITaXa Tax, Yrodnl Ha POTOCXeMe CTBOPHHIL
OVHKH pacnoJiarajlich Ha npsMoid. TakuM o6pa3oM noyiyyarT Tpu-
YCThipe (DOTOCXEMbI, Ha O/HOH H3 KOTOPBIX H300paAXKAIOTCSA TOUKHU
cOpoca cCoCynoB ¢ HHAMUKATOPOM, & Ha APYyrux—Husolbpaxenue clle-
JIOB BbIXOjJIa HHJIHKATOpPa Ha MOBEPXHOCTHL BOAbL. [lo uncay u pac-
[HOJIOKOHHIO TOUEK OTHOCHTEJIbHO Ype30B BOJbI U CTBOPHKEIX OYH-
KOB HYMEpYIOT BE€PTHKAJIH, COOTBETCTBYOILHEe COPOLIEHHBIM COCY-
@M C HHANKATOPOM.

Cpeanuit Maciita® Kaxnoi GOTOCXeMBl M., ONpeAesNsior la
OCHOBC NTOKa3alii paalioBuICoOTOMepPa 13 BLIPpaKeHHS

}'ncp= fﬁ- )

rac |, ---oxychoe paccrosune APA, ucnpansentoe 3a gedopma-
111110 (poTOMATEpPHAJIA.
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Onpenenenre pacxomoB BOJH

11-42. Pacxoawl BoaBl onpefesisiioT Ha OCHOBE U3MEPEHHS OT-
pe3xos L, (puc. 11), asasroiuuxcs paccTOAHHSIMH OT TOUEK BXO/a

COCYNOB B BOAY 10 MeCTa BBIXOJa HMHAHKATOPa Ha NOBEPXIHOCTH
BOAK. lM3MepeHus OTpe3KoB BHINOJHSIIOT CAEAYIOUWIHM 00pasom

Ha (QorocxeMe cOpPOCOB COCYJA0B H3MEPSIOT pPacCTOsTHHE OT
JIUHUH CTBOPHBIX OyeB m0 M300paKeHHs BCIJIeCKa NPH 1aLeHHIS
cocyna B Boay Al. Vi3aMepeHHs BBINOJHSIOT ¢ NMOMOILBIO JIHHEHKIL
C MHJIJHUMETPOBBIMK JEJNEHHSAMH ¢ TOYHOCThbIO Ao 0,1 smm (cM
puc. 11, a);

Puc. 11. Onpegenende pacxonos BOJH
a—otocxema cbpoca; O0—paBouan cdoTocxema

Ha pabouyux ¢gorocxemax c uH3obpazkeHHeMm BBLIXOAOB HHIAHKA-
TOpa U3MEPSIIOT PACCTOSIHHE OT JIMHHUU CTBOPHBIX OyeB 10 KPaHHHUX
TOYeK CJeIoB MHAHKATOpa Ha I[OBepXHOCTH Boabl [ (CM.
puc. 11,6);

OlpenesisiioT BEJIMYHHY 3THX OTPE3KOB B HAType, YMHOMK A H3-
MEepeHHble 3HaYeHHsI HA 3HAMeHaTelb cpeaHero Maciurabda Kaxaou

thorocxempl, nosyuass AL u L;
3HAYeHUs] pacxofAHBIX OTPE3KOB II0JiyyaloT CYMMHpOBaHHEM

3TUX BeJIMYHI, NpHYEeM eCJIH JHHUA. CTBOpa (JHHHS OTCYeTa) pac-
roJiaraeTcs MeXAy TOUYKO# majeHus M H300pa)<eHHEeM BBIXOJ4

UHAHKATOPA, TO BeuuynHe AL npugaercs 3HaK « MHHYCY.
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[[-43. BeanuyuHy 3JieMeHTapHOro pacxojga IO KayKJOH BepTil-
KaJid NOJy4aloT U3 BhIpaXKeHH :

q=0,131L,.

IMopbl IJMEMECHTAPHLIX PACXOA0B CTPOAT OOBIYHBIM MOPSIAKOM.
[lonoxenne BepTHKaJIEl B (JlaHe HA CTBOPE U3MePEeHUH MoJyyaloT
cjaenylouiM oOpasoM: NMEPEHOCsIT N0 HANPaBJAEHHIO CJiela UHIUKA-
Topa BepTHKaJb Ha CTBOpP H3Mepenuil, 0603HAUeHHbIH OyiiKaMu,
H H3MEpPsSIIOT pPAacCTosAHHe JO HHX OTHOCHTENLHO H300pakKeHHH
AByx Oumxknux Oyiikon. IlnanoBoe nonoxenue xaxjoro 6yiika Ha
CTBOpEe OTHOCHTEJLHO O€peroBbIX Ype3oB MOJYy4alOT lla OCHOBE:
cpefHero H3 H3MEPCHHUU Mo HeCKoJbKHM (orocxemam. B KaxKaom
cjyudae MHCIONL3YIOT CPEHHIT MacwTald KdXaoi H3 (OTOCXEM..

Mamra® nOCTPOEHHSE IIMIOPLl PACXOA0B MO BEPTHKAJH B 3aBU-
CUMOCTH OT WHpHHBLI passuBa cocraBaser ot 1 : 1000 no 1:50000.

tHla sniopy pacxonos HaHOCSIT BCe MOJIYYEHHBIe B pe3yJbTare
H3Mepenuii 3HayeHns 3JIEMEHTaPHBIX PACXOAOB MPH JAHIOM TOpli-
souTe BOAbl. [losyueHHBIE Ha 3MIOpe TOUYKH COEMHMHSIIOT MJaBHOIT
ocpeaHslolleii KPUBOil TakKuM 00pa3doM, ypoObl ee OTKJOHEHHS OT
H3MEpPEHHbIX TOYEK He MpeBbllIasu 5% H3MepeHHBIX 3JIEMeHTap-
HpIX pacxomoB. OOuwiuii pacxomg mo CTBOpPy MOJYYAlOT OLHUM H3.
[IPHHATHIX METOHOB. |

OnpepesieHue CKOpocTed U HanpaBJeHHUH
MOBEPXHOCTHLIX TeYECHHH

11-44. Ckopoctu u HanpasJieHHs TMOBEPXHOCTHBLIX TEYEHH[ Ha-
XO4T B pPe3syabTaTe H3MEpeHHsI NOCJAeNOBATEJIbHOTQ IIOJOXKEHUS
NoMJIaBKoB, H300pasuBILUMXcsl HA (OTOCXeMaX pasIMYHBIX MO Bpe-
MEHH ChEMOYHBIX MapLIPYTOB.

CKOpOCTH TEUEHHS 10 CTBOPY U3MEPSIOT CAeAYIOmHM 06pa3om:

a) Ha NOCJeJHIOO N0 BPEMEeHH ChEMKH MapLIPyTHYIO (OTOCKe-
MY TNepeHOCAT C MOMOIIbI0 MOHTaxa CHHUMKOB IO H300paKeHUIs
CTBOPHBIX OYHKOB MOJIOXKEHHE HIEHTHYHBIX TOYeK (MONJIaBKOB)

Puc. 12. Ilepememiedde mnomsiaskoB noj BO3-
NeHCTBHEM TeueHus

34



€ DpeAbAYIIHX MapwpyToB. lakuM o0pasoM MoJay4yaloT TPaekTo-
pHM TNepeMelUeHHUs = NOMJaBKOB IOJ BO3JAECHUCTBHEM TEUYEHHH
(puc. 12). Tak Kak UHTEpBaJibl BpeMEeHH MeXJy CHUMKaMH CMeX-
HBIX MapUIPyTOB COCTaBJSIIOT O—7 MUH, TO AJIMHA YYAaCTKOB TpaeK-
TOPUHU ToJiydyaercst gocratoudo 6oasuion—200—400 m;
0) usMepss Ha poTocXeMe yyaCTKH TPAEKTOPHH H 3HASI BPEMS

MEKJy MOMEHTaMH CheMKH, T0JYyYaloT 3HAYEHHUST NMOBEePXHOCTHBIX
CKOPOCTEH MO BhIP aXKEHHIO:

li r nfcp
Atj?

Uinos =

rae [;—u3MepeHHbI Ha POTOCXEeMe YUaCTOK TPaeKTOpHII;
Alj—munTepBan BPEMEHH MKy MOMEHTaAMH CBEMKH COOTBETCT-
BYIOLUMX CHUMKOB pa3HblX MapuipyTOB, CeK;

B) HallpaBJIeHUs1 TeueHHH H300paxKaloTcs MOoJocaMH HMHIHKA-
TOpa, B IBHOM BHJe IMOKa3bIBAIOULHX HAaMpaBJIeHHS CTPYH HA Bep-

Prnc. 13. Crepeonapa a3pod)OTOCHHMKOB C IOJJOCAMH HHIHKATOpa Ha BEePTHKAJAX

TuKaJsax. Kpome toro, passHocts s (puc. 13), H300pa3uBLIMXCS
Ha CHUMKAaXx ITOJIOC, NMO3BOJSIET NPOU3BECTH KOHTPOJIbHBIE Hsmepe-
HHUs1 CKOPOCTH Te€UeHHUsI 1o popmysie

— y(f
4z lgfﬂ)mcp l% l)f?!cp

Vinos = —_‘_ﬁ‘mr
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:
rae [V u M, —JJIHHA I10J0CLI HHIHKATOpa MNOCJAeRyoLero o

BpPeMeHH MaplIpyTa;

1 Mep —TO XKe IJIs1 APYTOoro Mapiupyra,

Af—uHTepBaJ BpPeMEHH MeXKJ]ly MOMEhTAaMH CbeMKH
COOTBETCTBVIOHUIHX CHIMKOB H3MepsieMbIX Map-
(IPYTOB, Cex.

PacxoxXpaeHue B 3HaueHHAX CKOPOCTEH TEUEHUS, MOJYUYeHHBIX
C HCIOJIb3OBaHHeN a3pOCHHUMKOB pa3lblX MapupyToB, He JOJK-
Hbl IpesbilIaTh -+0,15 M/cex.

[1-450. Tpaexrtopuu noryaBkoB W HanpaBJieHHs CTPYH HaA Bep-
THKaJay, H3o0paxalolurecs nNoaocaMy HHAUKATOpa Ha dorocxeme,
BMECTe ¢ YUCJEHUBINII 3HAYEHUSIMY CKOPOCTE TEUYEHHsT HAa BEpPTH-
KaJsgix KONUPYIOr ¢ MapiupyTHoi ¢orocxemMoi Mop@docTBOpa Ha
BOCKOBKY, a 3aTEM MCPEHOCST Ha AETAJIbHBIH NJIaH nepexoja H HC-
IOJIL3YIOT NpPH NOCTPOEHHM 30I0Pp no cTBOpy. Pesyabrath 13me-
pennil no Qporocxeme s3auucoiBalor B OJIaHK (CM. NPUNCKEHIe 3).

Onpenenenne rOpH3OHTOB BOJABLI H TYOHH,
rocTpoetiiie npodhUag XMHUBOro cedyeHHs
No CIBOPYy H3MEPEHHMH

11-46. OTMerku ypoBHeit BOALI B AAThl HAOJIIOACHHH MOAYYAIOT
A1100 no AaHHbLIM BOAOMEDPUBLIX HAOJIIOAEeHH, JUOO HA OCHOBE H3-
Mepelil no a’3pocHUMKaM. Bo BTopowm cllyyae U3MepSAIOT MPEBHI-
HICHHSE MEXAV YPe30M M HCXOAHBIM pernepoM Ha OAHOM H3 Oepe-
roB B coorsetcersinn ¢ n. 11-28. TlpuBsisky ucxonrnoro penepa
BLITIOJIHSIIOT B IIpouecce I1J1allOBO-BLICOTHOH NOATOTOBKII a3]po-
CHIMKOB.

[1-47. J)Kupoe cecueinipe pycja noayuaroT B pe3yJbraTe HaTyp-
HbIX M3Mepelliil B npoiecce noacsbix o0CAeNOBAHHN B NEepHON /10
3a10TICHH s TOUMBL HAM cO JbAa. JXHBOE cedeniie 3aTONJICHHOR
HACTH NOWUMBI MOJYyYalOT Ha OCHOBe (POTOrPAMMETPHUECKHX H3Me-
peHHil a3pOCHHMKOB, MOJIYUEHHBIX BAOJL MOpPp(oCTBOPOB. MeToAH-
Ka 3THX H3MepeHHuil npuBemeda B . 11-29.

OdopmierHne mMatTepHasoB a3aPOrHAPOMETPHUECKHX
HaOJIONeHUH

[1-48. B pesyabrare 006pabGoTKH MaTepualoB aspordapoMer-
pHuecKux HaOJIIOAEHUH no CTBOpaM HM3MepeHu#t MJs pasHyHBIX
NepHOJOB INPOXOXKJAECHHS IaBOJAKa Ha y4YacTKe [epexoja noJayua-
IOT CAeAyIolHe JaHHble:

3jleMeHTapHble H oOUIHe PacXOAbl BOALI PYCJa H NMOHMBL;
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CKOPOCTH IIOBEPXHOCTHBIX TEUEHHH U HanpaBJIeHIs CTPYH Ha
PYCJIOBOH M NMOHMMEHHOHU YacTAX,;

KHBHEIE CCUCHHUS PYCaa M NOHMBI MO CTBOPY H3MEPEHi,

ryOHHBL BOABLI H OTMETKy TOPU3OHTOB B AaThi Habawopennil;

MOJIOKeHHU NPOMepHBIX BepTHKAJIed HA CTBOPE.

Hcnonb3yg 3TH AaHHbie, IPHHATBIMH croco0aMi CTPOST 3M10-
pPhl PACXOA0B H CKOPOCTEH.

Q3ss N A%~ | Nodsene 80dus Jomonae e noumbs { cnod
Pa’ agodxa 2% s Soese

MHAUMEHOAN LU AR s PO M S L AQN L
i rodory T 7 7ii zlE 1 ir i ‘ ¥y T i 4] 77 iv

QIPORUIPOMEMOLIVEC ~ | |
Nire w~volsiofeiiuf 711747 L L ’

“a  Pycae I
AP OPOMOMONOILA®L - m (LIl L]

WeEMLIE TANMNOCECAYDYy _
MNere ~cnlorar 1
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HobAIOGENUSD npw ALl A
| 3QMONNCHANOLs NOLUMME ---
| Fomoenaboramonnsie ERINIRSNRNERNRRRNENYRRNERRREIEN
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Puc, 14 Texunosorndeckass cxema asporugpomerpuueckiix padot

[1-49. B peayaprare KamepaljdbHoidl 06pal0OTKH MarepHaloB
asporuapomMerpuueckux HabjwoneHui A0/DKHBL ObITh MOJIYYEHH:

rpacdux Kojebanus ypoBHcH B nepHoL HaOJMIOACHHH;

rnaHK 3aBHCHMOCTH PacXoJ0B BOJbI {PYCJAOBBIX H OOL(HX) OT
ropuzoHTa Q = [(H) n Q, =[(H});

rpaduK 3aBUCHUMOCTH CPeJIHHX CKOPOCTEH TeUeHHS OT ropii30ll-
ra v=[(H);

rpaduK 3aBUCHMOCTH MJAOWALH KIBOIQ CeYeHHsl OT TOPH3OHTA
o ==[({); ]

SMNIOPLI PACXOA0B H CKOPOCTEH TeYeHHUsl B MePHON HabJaICJe N,

KaprorpaMMbl TPaeKTOpHH IlepeMellleHHsT JIOMJIaBKOD M  Ha-
[ipaBJIeHUs CTPYH HA CTBOpAX NPH XapaKTepHBIX TOPHU3OHTaX BO/bL;
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AHHHHU (BAKTHYECKOro CYy/A0BPro Xoaa, (PHKCHPYIoliHe TPOXOL
CY/LOB M KapaBaHOB B NepHoL NpoH3BOACTRA pabor.

Bce Heo6xonnMule gaHHple, MoJiyuyellHble B pe3yabTaTe o0pa-
SoTKIt asporuapomerpuueckix HabuniogeHufi, nepenocsit ¢ (oro-
CXCM Ha JleTaJbHBIH 11aH nepexoaa. Ilpn aToa Henons3yior cpen-
HIiF Maciurab GoTocxeMbl, OnpefeseHHbId NO PACCTOSAHUIO MEeXAY
ype3aMu BOJLI HJH XapaKTepHbIMY TOYKaMil DOTOCXeMBbl H MJaHa.

[1-50. Tlpu nmpoBegeHHH KOMIUIEKCHBIX a3POrUIPOMETPHUYCCKHX
nabaiogeHHii Ha pekax c¢ 00JbLIOK WHPHHOR pasauBa B 1pYAHO-
NOCTYMHBIX MaJIOOOXUTHIX pailoHax OoJblloe 3HayeHHe HMeeT
IpaBHJAbHAS OpPraHu3alus M [OCAEHLOBATENLHOCTL BhINOJIHEHHS
pa6or. IlpuMepHasi TexHoJsiorHueckast CXemMa a3poOTrHApOMeTpUue-
cKiix paboT, yCJAOBHsi 110 CpOKaM nokasdaHa Ha cxeMe (puc. 14).

Paszdean Il

APOTUAPOMETPHYECKHE PABOTH!
NPU HU3BICKAHHUAX NOJHUHHDBIX XOOOB

Oprand3auHsa U NPOBEAEHHE JIETHOCHEMOUHbLIX U TMNOJEBHIX
NPUBA30UYHBLIX padoT

-1, Tpin nsuichaunax AOJUMHHBIX XOMOB ¢ MOMOILBIO a3POo-
MCTOMOR:

cocrapnsior UPHOJHMKEHUBIH npodu/isr BOLXOTOKA Ha OCHOBE
AS5DOHHBCHHUDPOBAHUSA;

COCTABJAIOT YTOUHEHHBIY NPOAOJLILIH NPOMUIL BUAOLOKA NP
pPa3nnynbIX YPOBIHSAX BOJARI 11a OCHOBe H3MepeHHs a3pOPOTOCHUM-
KOB 1i 1123eMHOH reole3uyeckoil NPUBI3KH;

ONPEREeNSIOT CKOPOCTh Il HANpaBJIeHHE NMOBEPXIIOCTHLIX TeYeHI
Ha MPIKHUMHBIX yYaCTKaXx;

OIIPCAEJISAIOT PACXOAbI BOABL IIPH Pa3JIUUHBIX YPOBHSX HA YYacCT-
KaX NPOEKTHPYeMblX MOCTOBBIX N€PEXO/10B.

11-2. JlerHocseMoulble paboThl MPU U3LICKAHHAX JOJHHHLIX
XonoB BoinoJinsor ¢ camodiero AH-2, JIW-2 uan Beprosera, 0060-
PYXOBAHBLIX CEPHHHOH a3poOTOChEeMOUHON amnnaparypoi (cM.
n [-5). Hpu stom npoBonsT:

MapUpYTHYIO a3poPOTOCLCMKY ¢ a3POHHBCAIIPOBAHUCM BIOJIb
PEUHOH JoJtuibl (pric. 19);

a3pO(POTOCHEMKY MOBEPXHOCTH PEKH HA TMPIKHUMHBIX yYacTKax
i ydacTkax npeanoJsaraeMslx MOCTOBBLIX ME€PeXOXOB IIPH PAasHbIX
YPOBHAX ¢ UeJdbl0 OnpelleNeHus CKOPOCTH M HANPABJEHHS Te-
YeHHH.

1:11-3. MapuipyTtayio aspo¢oToChEMKY C a3pOHHBEJHPOBAHHEM
B10Jib PE€YHOH AOJIHHBL! BBINMOJHAIOT NPAMOJHHEHHBIMH MapuipyTa-
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MIl, OCb KOTOPBIX HOJI)KHa pacnoJaratbCcd IO OCpeJHEHHOMY Ha-
npasjenunio dororpacdupyemoro yuacrka peku. Maciurad i BbICOTY
aspodotorpadupoBanug nmoabUpaOT B 3aBUCUMOCTH OT MacLITA0A
TONMorpaduyeckoro nJjaHa, KOTOPbIH no/mKen OHTL NOCTPOEH No
maTtepuasaM aspogorocbeMKd. Huaa obecneuenns Hagjexaulell
TOYHOCTHE a3POHUBEJIMPOBAHHsI BBICOTA NOJETa A0JMKHA ObITH HE

MeHbitde 1000—1500 m.

Puc. 15. Ciema as3podoTocheMKy NOJHUHHOIQO XOOa 1 pasme
HIEHHA BLICOTHLBIX QOIIO3HAKOB
(© —TOouKH ¢ H3BeCTHBIM} OTMeTKaMJd, (O —BbiCOTHHIe ONOJIHAKN

AspodoToCheMKy BBIIOJNHAIOT TNPH HHTepBajgax 2,0—3 ceh
MexJ, MoMmeHTaMH (ororpadHpoBaHust ¢ o0s3aTc/IbHOII Perucr-
paluel rnokKasaly pajguoBbLICOTOMEPA H CTATOCKONA

Ls1st NOBBILIEHUST TOYHOCTH ONpeaeJeHust NPoA0JbHOTo npodii-
T BOOOTOKA KaXKJbi{l MapUIpyT NPOKJAXBIBAIOT ABANCIBL, B NIPS-
MOM U 00OpaTHOM HalpaBJIEHHSX

AspoHuBenupoBaHue 1 06paboTKy NMOJYUYEeHHBIX AalIbIX BBITOJ-
HAIOT B COOTBETCTBHM C «1E€XHOJIOTHUYECKHUMM [IPaBHJIaMH a3POHII-
BesiupoBanusiy (BCH 38-60); mpoaonbHBIH npodiinb coCTaBAgIOT
B COOTBETCTBHU C PEKOMEHAALHUAMU NPHUJI0KEHHUS O.

[11-4. A3spodoTOCHEMKY TMOBEPXHOCTH BOJABLI BBIIIOJHAIOT 110
aHaJOTHH C noJioxKeHusamy 1. 11-4.

Oco6eHHOCThI0 A2POMOTOCHEMKHI MpPH HM3BICKAHHAX NOJHHFOIO
X0na SIBASETCS HeOOXOAUMOCTE MOJAYUEHHU ST XapaKTePHCTHK MOBepX-
HOCTHBIX TE€YeHHH Ha ydyacTKax nporsxkeHHocThio 10—150 xat, Ko-
JUyecTBO HaOJIOJeHUH NOBEPXHOCTHBIX TedyeHHHU YCTAaHABJIHMBACT
THJIPOJIOT.

[11-5. TloneBble npuBsi30oyHble paboOTbl BHIUTOJHSIOT OLHOBpE-
MeHHO ¢ TomorpadgHueckuMy padoraMu no Tpacce If BKJAIOYAIOT
J1IaHOBO-BBLICOTHYIO NPHBSI3KY CTBODHBIX TOYEK Ha OCH NPOEKTH-
PYEeMEIX MOCTOBBIX [epeXO[0B, a TAaKKe BBICOTHYIO NPHBSI3KY OI0-
3HAKOB, PAaBHOMEPHO PACIIOJOXKEeHHBIX BJ/IOMbL pycia AJs MocTpoe-
HUs NIPOAOJIbHOro npodunas pexku. OLHOBPEMEHHO ¢ NMPUBI30YHbI-
MH paboTaMu MOXHO AelIUdPUpPOBATHL W OMO3HaBaTh HA as3podo-
TOCHHMKAX C/eJibl YPOBHEH BBICOKHX BOJX, OTMETKH KOTOPBIX MOTVT
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ObLITH MOJIVUeHbl B pe3yJbTaTe KaMepaJsbHoii 00padoTKi a3podoTo-
CHHMKOB.

TlpuBs3Ky M OIO3HABaHHe ONOPHBIX TOYEK BLINOJHSIOT, HC-
N0JL3Ysi KOMMJIEKT a3pPO(OTOCHHMKOB MapLIPYTHOH adpPOCHEMKH.

KamepaanbHasi o0paboTKa a39pOCHUMKOB

I11-6. daunnie aspoHuBesupoBannss o06pabaTbiBAOT IJsT [O-
CTPOEHHSI NPOA0JILHOrO NMPO(Muisi BOLOTOKa B COOTBETCTBHH C pe-
KOMejauusiMy npuiaoxenis 5 w «TeXHOMOrHYECKHX NPaBHII a3P0-
nuBesiposatinsg». Cdepa HCMONb30BalUs 3THX JAHHBIX OrpaHHYH-
BAeTCcsi cTraaued IIPOCKTHOIO 3alaHUsl, TaK KaK TOYHOCTD
MoJIYyUyeHHsi OTMETOK NPOMAOJBHOro MPO@uJiss PeYHOH HOJHHBI CO-
crapasier —+1,0 m, a CpeJHII YKJIOH pPeKH MOJydyaeTcsi ¢ oUTHOKOII
—1-0,06°%/g0.

Jlnst 1OCTPOEHHsI TMPOAOJLHOrO mpoduJist HCIOJb3YIOT MarTe-
‘puansl  a’pooTochbeMKH W A3POHUBENHPOBAHUS, TOJYYEHHbBIE
B pe3yJibTaTe MapuIpyTHOil aspodorocheMKku. I1pn aTom na ocHo-
BAHHM JII0Ka3aHHUH PaIvOBLICOTOMEpPA M CTATOCKONA BBLIYHCASIOT
OTMETKH NMPOEKUHH TJIaBHBIX TOYeK (LEeHTpPoB) a3pO(POTOCHHMKOB
Ha BOJHOII TOBEPXHOCTH.

OTMETKH TOUeK a3pOHUBEJUDPOBAHNIS BBHUYNCASIOT B CHCTEME
BBICOT HECKOJIBKHX HCXOAHBIX TOUEK Ha KOHLAX MaplipyTa, OTMErT-
Kit KOTopblx nojanucanbl Ha Kapre macuirtaba 1 :100000; ecau xe
HMEIOTCs1 60Jiee HANEXHble BLICOTHBIE MAHHbBIE, TO MPH BbLIYUCIAEHUH
OTMETOK HX NPUHUMAIOT 3a UCXOLHbIE. '

[lpu pamie mapupyra 6onee 10 k£ B OTMETKH TOUYEK, [10Jydae-
Mble a3pPOHHBEJHPOBAHHEM, HEOOXOAUMO BHECTH MOMPAaBKH 3a Ha-
CKJAOH H300apHUYECKOH MTOBEPXHOCTH B COOTBETCTBUU C « T eXHOJIOTH-
YEeCKUMII TIpaBuJjiaMil MPOH3BOACTBA A3POHIBEJHPOBAHHUSIY,

[11-7. Hdust onpenesieHust PacCTOSHUH MEXJAY TOYKAMH IIpo-
JOJILHOTO 1HPOQIJIsE H3 CHHMKOB MapUIPYTHOH a3po0(pOTOCHEMKH H3-
rOTOBJISIOT KOHTAKTHYIO POTOCXEeMY ydyacTka MoJInHHOro Xona. Ha
51y (POTOCXEMY NEPEHOCAT BCe TOUKM, OTMETKM KOTOPBIX Onpeje-
JieHbl aspoHuBeJupoBanueMm (puc. 16). Paccrognus no sTux mouek
OTHOCHTENLHO NPUHATOrQ Hayajia usMepsaioT Ha GorocxeMe BROAL
pycla LHPKyJeM-u3MepiTeseM. PacTBop unpkyJsisi yeranapinsaior
B 3aBHCHMOCTH OT M3BHJIUCTOCTH pyciia paBHbBIM 5—10 mm. Ilpo-
Mephl 110 (poTocXeMe BBUTOMHAIOT AJsl. KOHTPOJIS ABAXKAbl B MNPSi-
MOM H 0OOpaTHOM HaIpaBJieHHAX.

Ilnsi noJiyyeniisi PacCTOsiiNi  MeXAY BBLICOTHBIMH TOUKAMi]
B TOPH30HTaJbHOM Maciutabe NMPOAOJILHOTO NMPOPHIST HCTIIONB3YIOT
cgpefnie macwtabpl porocxem Ha yyactkax npotskentem g 10-—15
A49p0(OTOCHHMKOB.
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Cpeanuit Macwrad yuactka poTocxeMbl ONpelesgioT U3 Bhipa-

AHEHHS
e - Hi

CpH ’
n-f
rae f{,—noxkasaHus paguOBBICOTIOMEpPA AN a3POCHIIMKOB o0pa-

OaTbIBACMOI'O yyacTka ¢ YHeTOM TapHpOBOYHOIT fO-

NpaBKil;
I1—U}ICJIO 43PO(OTOCHHUMKOB Ha oOpabaThiBaeMOM yHacTke

hOTOCXEMBI;
[ .—doxycnoe paccrosude APA ¢ yuetom pedopmauiy

KOUTAKTHBIX OTHCUATKORB.
PaccTositilisg 10 BBICOTHBIX TOUeX B Maciutadbe COCTaBJSAEMOIO
NPONOJLHOrO NPOo@Iilst MOJAYJaloTCs U3 BhIpaXKeHH ST

M

[ 1
AR 7 A
rae [ ,~——PAaCCTOsiHIisI, NOJNYYeHHble B pe3y/abTaTe H3MEPEHHH MO

(poTocxeMe;
M, —31aMenaTeJb rOPH3OHTANBLHOIO Maciutaba cocTaBJsie-

MOI'0 NPOAOJIBEHOTO NPORGUIIA.

I11-8. Bce ypesnbpie TOYKH, HUMeIOIHe a3pOHUBEIUPOBOUYHEIE
OTMETKH, HaHocAT Ha Npoduwib MO pPAacCTOSHUSAM, MOJYUEHHBIM
¢ (orocxemnl, Ilo HaneceHHBIM OTMETKAM HAaXOoLAT ypaBHEHHOE
[oJiozKeHue NpoduabHOi JAUHUH. [Ipy 3TOM B COOTBETCTBHU C H30-
Opa)KeHueM pCKH IIa (oTocxeme OTPAHHUYHUBAIOT YUACTKH peKH 6es
poponanos i noporos nporsxeHniucm po 30—40 xm, Ha ocHore

& 3

“Immemny, m
=
e

X2 /Xt0 K20 XX K40 x50
Paccmosnus 8dons pycxa, m

Puc. 17. Kpupas npoaosbpHOoro npogis pe-
Ki, YpaBHE€HHAas no JaHHbIM Aa3pOHHBEJH-
POBAHHSI

a5POHHBEJUPOBOYHLIX OTMETOK ype30B BOAbI NPOBOAAT NPOPHIIL-
HYI0 KpHUBYIO M0 JIHHEeHKe WJIH JeKaJy TakKuM 00pa3oM, UTOOhl CyM-
Ma OTKJIOHEHH{t TOUeK OT 3TOH KpHBOH Ha oOpabaThiBaeMOM yua-

cTKe 6blyia 6/H3Ka Hya (pHc. 17).
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111-9. YTouHeHHbie MNpPoOAOJbHbiE TNPOQHAH [PH PA3THUHBIX
VPOBHAX BOJABI CTPOST Ha OCHOBe MAaTepHAaJOB a3POYOTOCHEMKH,
BbINOJHEHHON B pasyinuyHbie (pasbl [1aBOAKA, H Ha3eMHOH reoae3u-
YeCKOH MPUBA3KH a43pPOQPOTOCHHMKOB, lIpH 3TOM OTMeTKH YpOBHS
BOJibl ONpefensloT (GOTOrpaMMeTpUUeCKUM H3MepeHHeM fIpeBhiile-
HAH MeEXKIy BBICOTHBIMM ONO3HAKAaMH H YDe30M BOJbI (CM.
n 11-28).

AHaJTOrMyHO ONnpenesisiioT H OTMETKH BBICOKUX H HCTOPHUECKHX

VPOBHEHA BOJALI, KOTOpble OTACINH(PUPOBAHL KaMepaabHLIM IyTeM
J1JIK OTO3HAHKI B TI0J€e U HaHeceHhl Ha a3POMOTOCHIIMKH.

PaccTosTHUST MeXX Ay BBICOTHBIMH TOUKAMH JJIl TIOCTPOEHIIsE PO-
JIOJIBHOrO Npoduasn rnajayyamoT B pedyiabTate 3MepeHHH 1o $HoTo-
cXeMe B COOTBeTCTBHH ¢ 1. 111-7.

I11-10. CxopocTsb 11 HanpapJieHde IMOBEPXHOCTHBIX TeYeHHH Ha
TIPHXXHUMHBIX YYaCTKaX IMPOEKTHPYEeMBIX MOCTOBBIX MEepPexXonon
onpenedsiior B cootBerctBuy ¢ nn. 11-24—11-27, Pacxoan Boaw!
IPH Pa3JHYHBIX YPOBHSIX HAa CTBOpPax, ¢ H3MEpeHHBIM B Iipolecce
710J1eBbIX PaboT KMBBIM CEUYEHHEM, BLIYHUCJSIOT HAa OCHOBe IOJY-

UeHHHIX 110 a3POPOTOCHUMKAX NOBEPXHOCTHBIX CKOpoOCTeili B COOT-
BeTCTBHH C 11. [-7.

Pazdea [V

APOPOTOTONOTPADPUUYECKHE PABOTDI

CocTaBieHHe CHTYauUMOHHBIX QOTONNAHOB

IV-1. Ilpu BRIMOMHEHHUH H3BICKAHHN MOCTOBHIX ITepexollos a3po-
MEeTOJAaMu OAHOBPEMeHHO ¢ onpejelieHHeM THAPOJIOTHUECKHX Xa-
paKTePHCTHK peK NPOU3BOAAT U aspogoToTonorpaduyeckue pabdo-
Tel. B pe3y/ibTaTe HMX COCTABJAAIOT GOTOCXeMBbl, CHTYyalUCHHble HJIH
Tonorpauyeckde (QoTONNAHBL, SIBJSIOLIHECHd TONOTPpaPUUYECKOH
OCHOBOH IJisl TpacCUPOBAaHUA MOCTOBOIO Mmepexond, Ha3HaYeHHUs
CXeMbl peryJisfillHOHHbLIX COOPYXeHu# U HHKEeHePHO-TeOJIOTHYECKOH
cbeMKH. KpoMme TOro, npu H3BICKAHUSIX IIePEXOoioB yepe3 pekKH
C UIHPOKHMH 3aTOMNJIEHHBIMH NOHMaMHu a3podoToTonorpapuyecKHM
MeTDOAOM INOJYUYaloT TakKyXe NPOAOJibible NPOMHIH MOPPOCTBOPOB.

1V-2. PasMepsl CHTYauMOHHOTO IMJ1aBAa MJOJXKHBI OXBaTLIBAT)
BCIO WIWPUHY pasmBa A0 OTMETOK Ha 1—2 m BbIUe roplidoHTa
BBICOKHX BOM. st KaxKA0ro H3 BAPHANTOB Nepexofa AJiiHa niana

BBEPX H BHH3 [0 peKe JOoJXKHa cocTaBiaaTh 1,0—2,0 Wnpuub pas-
JIMBA.
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Macuitab CHTY4UHOHHBIX NJIGHOB ONpPeResieTca UIHPHHOW
pa3aisa it pubupaercs 1o taba. 6.

Tabnuua 6
HInpuHa painnpa, M Macwirad 22p0(pOTOCLEMKH Macutira6 nntaxa
150 —400 1:3000—1 : 5000 1:2000
500—1000 | 1:6000—1: 10000 1 : 5000
Couitze 1000 1:15000—1 : 25000 I.5000—1. 10000

1V-3. Curyauuontsle MaaHbl NepexXoioB uepe3 peKH ¢ LIHpil-
HOW pa3JjuBa A0 1,0 Km COCTapJISIIOT HAa OCHOBe MarepHaJsJoB Map-
HIPYTHOH CBHEMKH, a NpPH H3bICKAHHAX IepexoJloB uepe3d peKIt
¢ OoJsblICH WHPHHOI pa3nanBa AJisg COCTABJIEHHSI MJIAHOB UCTIOJIb3Y-
I0r MJoAaAHyIO a3pOOTOChEMKY U KapKacHble MapiupyThl.

IV-4. B 3aBucumocTi OT cxeMbl U 00 beMa BBINOJHEHHOH MIJIAHO-
BO# IIOATOTOBKH a3pOdOTOCHHMKOB CHTYalHOHHbIe MJIAHBI H3T0-
TOBJISIIOT B TOH HJH HHOH KOOPAHHATHOH CHCTEMe [IH YCJAOBHO
opuentnpopaHubpiMu. [lpy u3bICKaHHAX B HeOOXOMMMbIX paHoHaX
¢ PEAKOH CeTLIc I'eoAe3HUeCKHX NYHKIoB OCHOBOH CHTYaLHOHHBIX
J1aHOB SIBJISIOTCSI U30JIMPOBaHHBle 0a3uchl HJAM ONO3HAKH, MOJY-
yeHHbIe ¢ KapT Mmacuirada 1 : 100000,

1V-5. Kamepasbubie paboThl NP COCTABJEHHH CUTYALHOHHOIO
IJiaHa Nepexojia BKIIOYAKOT: IMOCTPOEHHe IIJTAHOBOH OCHOBEI, (PO-
TOTpaHCpoOpMHpOBaHHEe A3POCHUMKOB; coctaB/iedde (QOTOMJIaH4.

B 3aBHCHMOCTH OT CXeMLI Ha3eMHOH NJAaHOBO-BBICOTHOH) OATO-
TOBKH a3pOCHIIMKOB OCHOBA IJlaHa Co3paercsi MetogaMu (pOTOnO-
JIHTOHOMeTpPHH, NMOCTPOEHHUEM CeTel Ha MYJLTHIIEKC HJH ¥Ke [10-
CTPOCHHEM ONOPHBLIX CeTeill aHAaJJHTHYECKHM METOAOM ¢ IOMOUIbLIO
JBM.

[Ipun cocrapneuun 1jada nepexoga no MartepliagaM IJOLILaN[-
HOHM a3POCBEMKIL 110 KAPKACHBIM MApPLWPyTaM, NPOJOKEHIIBIM BJAOJb
MOP(OCTBOPOB, PAa3BUBAIOTCS ONOPHBIE CETH, SABJSIOILIHECS ONOPOIt
AJist MapupyToB NMJoWAaAHOH cbeMKH Tepexona I[lmanosbie orop-
Hble CETH MOXKHO CTPOUTHL JIOOLIM CnOocoOOM, HO NpeynoOuTHTENb-
Hee B JaHHOM CJyyae HCITOJL30OBATL COYCTAHHE AHAJAHUTHUYECKOFO
MeTOo/ia ¢ (POIOTPHAHIYJIHPOBAlIHeM HA MYJbTHIIEKCE.

CocraBnaeHde TonorpauuecKHx NJAaHOB

IV-6. ®PortorpancopMupoBadue a3pOCHHMKOB i COCTABJEHHE
oronsiana nepexona BLUIOAHSIOT OOBIUHBIMH MeTtoaaMu., Ha no-
JIyYCHHDBI1 B pe3yJbTarte KaMepaJibHBIX pa6or poTomian nepexona
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HAaHOCST He TOJbKo ofuleronorpaduyeckyio CHTyaLlllo, HO i pe-
3y/IbTAThl KdAME€PAJBHOTO M MOJIeBOro THAPOJOTHUYECKOIO H HHXKe-
HEepHO-reosiorHyeckoro Aewudpuposanusa. OQGOPMACHHBIH TaKIIM
06pa3oM reHepaJibHbIA MJ1aH MOCTOBOrO llapexojaa sIBJsSieTCs OCHO-
BOM /151 BblOopa TOJ0XKeHIis [lepexoa.

1V-7. Hetanbhple Ttonorpaduyeckie naaHbl Y3KOH M0JOCHE
BJIOJIb BHIOPAHHOI'O TOJIOMEHHS OCH MOCTOBOTO Ilepexojla COCTan-
JSIOT Ha OCHOBe a3pPOCHHUMKOB MAapLUPYTHOH a3po)OTOCHEMKII H
HAa3eMHOil TJIAHOBO-BBICOTHOM MOATOTOBKH B Maciurabax 1:1000
npu Wwupune pasnuBa (daum pycna) mgo 500 # u 1:2000 npn wi-
puHe pasnauba Oosiee 500 M.

1V-8. [lnanpl nepexoma depe3 peKu ¢ HLIUPHHOIT pasjauBa a0
1,0 k& cocTaBasOT [0 MartepdasaM I[POAOJBHOH MapLIPYTHOH
ChbeMKH ¢ H300parKeHHeM Ha CHHMKAax TpaHui, pas3auBa. B 31OM
cJiyyae 3a BBICOTHYIO OCHOBY AJjig IOCTPOEHUS TOIOrpapIuecKoro
naava 6epyr OTMETKH MAaKCHMAaJbHOIO U MHHHMAJILHOTO YPOBHEH
BOJIbI I I'paHHUBI pas3juBa NpH 3THX ypoBHAX. llnanosas ocuona
nonaydaercd Ju060 HA OCHOBe H30JHPOBaHHBIX 0a3ucos, OO ONO-
3HAaKOB, NPHUBsA3aHHBIX K MarucTpailbHOMY XOAy MO Tpacce.

[V-9. [lnaysl nepexosoBs, XapakKTepH3YIOUIUXCA ILUMPOKOH 34a-
TONJIEHHOH IOUMOM, He N3o00parkaloulelcsl 11a CHUMKAX OJHOTO
a3p0OCHEeMOUHOr0 Maplipyra, COCTABJASIOT 10 a3POCHIIMKaM Kap-
KACHOI0 MapulpyTa, BBHIIOJHEHHOTO BJIOJIb OCHOBHOIO CTBOpA Iie-
pexoga (cM. puc. 9 uau 10). Macwirad cneMKi BHAOJL OCHOBHOIO
MapuipyTa He gouKed ObiTh Medibude 1 : 12000.

IV-10. TlnaHOBO-BBICOTHOH OCHOBOW TOMOrpa@pHUeCcKnx Iuid-
HOB Ha Vy4YacCTKAaX ¢ LIHPOKOH 3aTOoNJsIeMO{ [MOUMOH sABJAETCH
ONOpHAast CeTh, [IOJIyUCHHAs B PE3yJabTaTe AHaJUTHYECKOro (poro-
TPUAHTYJHUPOBAHHUs ¢ UCMOJb30BaHHeM IJBM uan yHuscpca/ibHbIX
npubopos. Ilpy 3TOM NMIaHOBO-BHICOTHBIE OTO3HAKKU JOJXKHBl pac-
[10J1araThCs He pexe yeM uepe3 b6-—7 0a3ucoB B cJAyuade aHAJIHTH-
YeCKOro CrylleHdss u depe3 4—95 0a3HCOB—IpU CIYLICHHH HA YHH-
BepcasibHblX npubopax (mang Macwraba cbeMka 1: 10000 —
1:12000).

IV-11. Ilnanp cocTtaBasiioT U3BECTHLIMII METOHAAMIT Ha CTCPCO-
MeTporpadge uJll cTepeonpoeKkTope.

[Ipu Mcnoab30BaHIY LOMNOJHUTENBHOTO KOOpAHHaATOIpada Ho-
ayyaercs rpaduucckui nian mMacturada 1 2000.

Ha crepeonpoekrtope BO3MOXHO cocTaBJiciife Iurama gidge-
PeHUHPOBAaHHBIM METOLOM, KOrjga KOHTYPHYIO YacTh IJjiaHa MnoJy-
qaot (QoTtoTpaHcHOpMHpPOBAHNEM, a PHCOBKY peJbeda NPOH3BO-
HAT MO BLICOTAM IMHKETHBIX TOYEK, NMOJYUYEHHLIM Ha CTepeonpocK-
TOpe M NepeHeCeHHbIM [10 KCOHTYypaM Ha TPaHCPOPMUPOBAHHLIE
CHHUMKH.
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PacxoxaeHuss B BbICOTax IO CBOJAKAM MEXAy cTepcomnapamH
JLONYCKaloTesa B npenenax 1 #, T. e. NIPHISTOrO ccuelilsy penbeda
[OPH3OHTAJSIMH

1V-12, Ha ronorpaguueckuii njai ¢ a3pOCHUMKOB MepPCHOCAT
TILIPOJOTHYECKYIO CHTYAIHIO, JIOJNYUEHHYIO B pe3y/bTate aspo-
FHpoMeTpHueckux HaOMONeHHK B MHK NaBnoJika Ha OCHOBHOM
CIBOpe—JIMIHY PABHBIX CKOpPOCTeH TeueHus; (H30TAXH), JHHUI
paBubix 1 1y0HIT (11300aThl), TPACKFOPUU ABHIKEHHS JAbAHH H IO-
HJAABKOB, JIHHIfH CYA0OBOro xo44 KpoMe TOro, Ha COCTaBJ/'€HHBIR
roftomiang HepeHociIaT 3AeMenTbl CHTYaluHH, OTAelIU(pPUPOBaHHBIE
1IpH NMOJIEBLIX O0OCHeHOBaHHAX—TPAaHUULI BBICOKHX BOJI, I'PaHHIb
NOMMEHHBIX 60JI0T ¢ HX XapaKTepHCTHKAMH, MeCTa BhIXOJa TPVH
TOBBIX BOJ M T. IT

IV-13. B ycaoBusix IUPOKHX 3ATONIAEMBIX NMOHM NPOAOJibHBIE
npodiin MOPQGOCTBOPOB TaKXKe CTPOAT Ha OCHOBE H3MepeHud 1o
as3popoTOCHIMKAM.

[Mponoavupii npodguinb OCHOBHOrO MOPYOCTBOPA CTPOSIT MO
A3POCIHMKAM KaPKACHOro Mapuipyta BHICOTHOH INMOJTOTOBKH a3pO0-
CHHMKOB, BBI{OJIHEHHBIX B COOTBETCTBHH CO CXeMamu (CM. pHc. 9
nau 10). Hanpasnenue npoduis BLIOUPAOT 10 NpeABapHTENILHO
1131 OTOBJIBHHON KOUTAKTHOH (POTOCXeMe, a NMOJOKeiHe ¥ OTMEeTKHU
npohuiist ONpenessitoT B Mpollecce QOTOTPHAHTYJIHUPOBAHHS HA
VHHBGPCAJbHBIX NpHOOpax HIAH aHAJHUTIHYEeCKOro (hOTOTPUAHTYJIH-
poBalH.

Honyckaeres noctpoenye upodung u AuddrepeRUHPOBAHHBIM
MEeTONOM. B arom ciiyuae paccrosinye 1no npoguiiio onpenessior no
oTOoCcXeMe C MCNOJb30OBAHHEM ee CpeAHero Macliraba, a BHICOTH
HaOHpaloT ¢ NOMOIIBIO TOMOTrPAaQHUECKOro cTepeoMeTpa ¢ OpIeH-
THPOBAHHEM CHHMKOB METOAOM NPOAOHKAHHH.

1V-14. TlpononbHble npoduau BAOJNL BCIOMOrartesJLHBIX CTBO-
poB (BepxHero W HUXHero, cM. puc. 9 uau 10) cTpodAT Ha oOCHOBE
NPHBSA3KIL B NJalie K ToukaMm Kaptel Maciitaba 1: 100000, a B ka-
YeCTBe BBICOTHBIX OIO3HAKOB HCIOJB3VIOT OTMETKH YPe30B OCHOB-
HOMO DycJia 1l NPOTOK, d& TaKXKe JaHHbie a3pOHHUBENUPOBAHHS.
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(puc. 1}). B Bepxueit wacry naacrMaccdsas npo6-
K& HMeeT ueThipe OTBEPCTHA: TPH CHMMETPHYHO
pacnoJoxennol no OOpTYy AHaMeTpoM & MM H 0-
HO—B BepXHeH KphillKe MPoOKH.

JIisi npuaanua npouHOCTH NpH yaape O BoO-
Iy W yayumienus OajJJHCTHYECKHX CBOHCTB IHO
i1 HHXHASA TPeTh CTEHOK cocyaa cHabXxawrtca Oe-
TOHHHIM 6aanacroM. K cocydy Bo nabexauue
MJOTHOIO ero NpHJjeraHuss Ko [IHY PpeKH npy
Kpenaenbl  KpecTtooOpa3zno JABa METaNJdNvuecky
CTePKHA.

Ilepen neTHOCBHEMOYHBIMH paGoTaMH YCTPOIi-
CTBO 3aMOJHSAIOT CMeCblo KepoCHHAZ H aBHAUHOH-
HOro OTpaloTalHOro Machda ¢ VASJbHBIM BeCcOM

Puc. 1 YcTpoAcTBO mJs BbINIycKa JKHAKOTO M
JAHKaTOp4

I—~crepmun, Z2—O0eTouHmlft OGananact, J—naacrmaccosas
npobka

TIpu 1oxcenue |

YCTPOHUCTBO HOJid BBINYCKA >XUOKOTI0O HHIHUKATOPA

B KauectBe YCTpPOHCTBa AJst BBINYCKa HHAHKATOpa TPHMEHAIOT OyThLL!
eMKOCcTbi0 (0,75 2 M3 TOJCTOro CTeKJsa €0 ChHeuuanbHoil npobKoii 113 naacTMacent

cmect 0,86, KoTopeiil onpeaenasiior apeomerpom. Jlasi TnioAvvMeHnHs CAMeCH ee co-
CTaBIAIOUIHEe ¢ NPEeNBAPHUTEJBHO BBLIUHCJACHHLIM OTHOMIeHHeM 1< 0OBEeMOB HaM-
BalOT B OTKPLITBIT cocyx (Hanpumep, B BEAPO) H NepeMeulBaloT p Tedyenue
12 mun, nocse vero CMech Uepe3 BOPONKY HAMIBAIOT B COCVA

ITpusoxcenie 2

OBPA3EL, 3AMOJIHEHHS BEILOMOCTH OBPABOTKH
TOKA3AHHUSI PAJLUOBBICOTOMEPA (PB) M YACOB

N [Toxazaius TapupOBOUHbI €
¢ BUMKOB PB, » NONPaBKy, M
54 095 —0
55 895 —D
26 594 —3
57 | 593 ~5
58 | 594 —5
29 593 —d
60 593 —-0)

gsicora oro-
rpagupoBannn,

Al

IToasanug 4Yacon,

(¢, MUH, CCK)

990
030
589
588
589
0885
588

12—17—24.8
99,3
33,9
7.6
419
45,9
50,0

4%



N

CilIMKOB

[TlokasaHu4
PB, «

Tapuponouiue

1I0NPABKH, M

[IpojoiKeHne NpHAOKEHHA 2
W

Buicora (¢oTo-
rpaduposanus,

M

[Toka3aHuda wacos,
(4, MUun, cex)

W

61
62
63
64
65
66

593
593
594
596
096
598

588
588
289
091
991
593

54,1
58,0
12—18—01,8
06,0
09,0
14,0

[1purosrcerue 3

OBPA3EL 3ANOJHEHHSA BEJAOMOCTH ONPEILEJIEHHA
SJEMEHTAPHbBIX PACXO4OB

A. Usmepenue paccTosHHi OT CTBOPA [0 TOYEK BHIXOJA HHAHKATOPA
HA NOBEPXHOCTH BOALS

PaccrosHHe OT CT3i0pa A0 TOYEK BLIXOAA

Pacctosnuune OT HHIHKATOPA

AcBOTO ype3a
AO NPOMEPHBIX
N BepTHKaJen

Ha CHHMKaXx [, mMm

7 e ' :E [IpuMmeyaHue
e Ha Ha U E - E‘i
ctiumkax|mectuo- | N 50 Ne- 51 | Ne 52 = = 8 . =B
L, s |CTH S, M 3‘":”:7'“? T2
B 00 R NS LR TR T Y N 8- 9 ]
'T;;'L';'“ 0 0 — —_— —_ — — | Boicora ¢ororpa--
(PUPOBAHHS
! 13,5 o4 12561 L,L15] 1 l,l 4.4 He—400 1
2 31,7 125 2,85 | 3,3 2,85 2,80 11,4 ¢0HyCHoeApac--
crosnne APA
3 33 132 2,75 | 3,5 2,85 2,8 11,2 Foe=100 Mt
4 48,4 192 3 3,65 | 2,95 3 12 Cpennuii Macuirab
5 59,4 236 | 475 | 56 | 485 | 4,8 19,2 | ocHoBuBIX a3po-
CHHMKOB
6 68,1 272 4 8 4 8 4.9 4,85 19,4 __1_ - 1
7 1795 | 318 | 375 | 4 4 39 | 156 m 4000

[Tosscuenus 1. Hamepenusi BbINOAUSIIOT Ha OCHOBHLIX A3POCHHUM-~
kax (puc. l). B rpadgunr 2 u 3 3anocsit paccToslisi OT TOUEK JIeBOI'0 ypesa
BOIbLI 70 NMPOMEPHBIX BepPTHKaJieH, H3MepeHHble BJ0Jb CTBOpA.
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2. B rpapt 4, 5 # 6 3anocdar pacctosiliisg OT JiHiINE CTBOPa&, (1pOBe-
AeHHOH MNepPHeH.KY/IspHo K HanpdBjienio TeueHHss Yepe3 KOHTYPHDLIE
TOUKH Ha Oeperax, JO TOUeK BLIXO/4 HHAHKATOPA 11da NOBEPXHOCTH BOJbL-

3. 113 poen paccrostiini {, H3MePEHHLIX Ha pasiblX a%poCHHMKAX, HC-
KIOYAIOT OUIHOOUHbIe, OrTHYajoUHECst MeXay coboit Gonee uem na 15%,
Q4 13 OCTJAJALHBIX BBIBOJSIT CpellHee, KOTOPOCe BIHCBLIBAKOT B rpady 7,

4 Ha ocuopanun H3Bectiolo Macuirada azpoCHHMKOB OHpefensitioT
naccTosiin L nosanocnt s rpady 8

b. HamepeHne pacCiosiHiil oT TO4YeK flafellHa A0 JHHHH CTBOpA
HAa BCNOMOTaieJbHbIX AIPOCHHMEKAX

T e A

PaccTtostiie OT 104eK
RaRennd COCYAOB 10

Paccyonnne OT | paccrosanne OT |

3 AUUKY CTBORA CTBOPA 20 TO- { Souex NAZCHHS
— - qe“ﬂi‘;‘;‘gﬂ: A0 TOYEK Bbi- [TpnMevanne
TOMEK HIA -
oY Ha CHUMKAX| Ha MeCTNO- P .zup 1‘;}:}3 a“*iﬂ“f
Al um [cta AL, s ’ pa L,
1
| | |
] 0 0 | 4,4 4,4
M3amepenus BHINOAHE~
2 0 0 11,4 11,4 D
, Hbl HA A3POCHHMKAX
3 +1 1 +1.8 11,2 13 Ne 42 u 43
4 0 G 12 12 Macimta6 Bcnomora-
TeAbHLIX 3a3PDOCHUMKOB
5 28 —5 19,2 14,2 P 1
1
6 —4.,4 —7.9 19,4 11,5 — e ™
11l ]
7 —4.8 —8,6 15,6 7 i '

Hoscunennsa 1. VMsmepenna BbIOAHSOT Ha a3pPOCIHMKAX, HA KO-
TOPHIX 3aQULKCHPOBAHDLL BCOJCCKY OT flaJieHHy COCYAOB ¢ HHAUKATOPOM B
Bopy (puc. 2). llpeaBapurtensio Ha 3TH CHHUMKH C OCHOBIIBIX a9POCHHM-
KOB IepeHOCAT MO KOUTYPHbLIM TOYKaM MNOJIOeHlie JHHHY CTBOPA, OT KO-
TOPOH I H3IMEpPHIOT PACCrosiHuA.

2. MamepesnniM Ha cHHMKax paccrosindam Al NpUHAAIOT 3HAKH! Mil-
HyC—ecau BCOAGCK pPACTIOJATaelcs RHIDKE No Teyeuiio JHUIH CTBOpQ,
NAI0C—eCJ/H BCIIJIECK pacloJjiaraercsi Bhlile o TeueHHIo,

3. Paccrosinist Al naMepsitoT OT HEHTPA BCIjAECKa A0 JAHHHE CTBOPA.

4. Paccrosinuist Al BblUHCAAIOT Ha OCHOBAHHH H3BeCTHOro Maciurada.

] I
BCIIOMOTaTeALHLIX a3POCHHMKOB, NOJNYYAEMOr0 KaK —— = 25,
mn H
B. Onpejerenite 3Hauennft 3JeMeHTAPHBIX PACXOAOH
: . PaccrosiHug oT CTBOpa 10
N Paccirosnue OT neuoro A0HLIE DACYO bl
rouex | Ype3a MO mpoMmepiinix pep- | TOUEK Bur01a HUARK4TORA Saeventap 2/ paCXOIel 4
THKarcn S, M L, M Méjcek
] ' 54 4,4 1,591
2 125 11,4 1,31
|

52




[Tpononxenue

N PaccTogHue oT JeBOTO
T04EK | ypeaa f}?ﬁ;‘ﬁ?&d?’ﬂix Bep-

3 132

4 192

3 236

6 272

[ 318

r ACCTOSHHUA OT CTBOPA IO
TOYEK BHXOAA MHAHKATOPA

DneMeHTapHb e PALXOABE §

L', m n¥lcex
13 1,49
12 1,38
14,2 1,61
11,5 1,29

7 0,83

Ilosscnenne. 3Hauenne 3NEMEHTAPHHIX PACXOAOB MNOJVYAOT NG

rpa¢uky B coorsetcTBHH ¢ 1 [1-22.

{Ipunoscernue 4

OBPA3ELL 3ANTOJIHEHHA BEOJOMOCTH
OHNPEILEJEHHA CKOPOCTH TEYEHHA

Crepeonapa 547—550, H =500 M, b= 136 mm, Al = 9,9 cex,

PaccTognusn

BAIOAbL H3IME-

pAEMOr0 CTBOPA OT J€BOTO
e ypeaa noTﬁﬁﬁEgnux Bep- OTeueTht E:gggfgg
TOUEK ] P, Mm AP, nu
Ma CHMMKAX | Ha MeCTHO-
S, MM CTH S, M | ‘
- — - — -
Y pes |
BOAB ; 0 0 67,64 | 0
] 9 45 66 41,64
2 15,3 70 65,87 1,77
3 20,0 102 05,74 41,9
4 26,0 133 65,75 -+-1,89
O 34,2 172 (60,74 -+1,9
6 | 39,1 [37 E 65,83 ~4-1,81
7 459 221 65,82 +1,82
8 52,8 262 | 66,03 41,61
2 60,5 299 65,04 1,6
10 66,2 {332 | 66,07 + 1,57

[Tosepx-
HOCTHDI@
CKOPOCTH

Yhos’
Micex

0,84
0,9

0,97
0,97
0,97
0,92
0,92
0,82
0,82
0,8

W

Il

—

Cpeadiie
CKOPOCTH

Vs M|CEK

cp

0,67
0,72
0,78
0,78
0,78
0,74
0,74
0,66
0,66
0,64

53



ITpunroxcenue 5

OBPA3EL 3ANOJIHEHHA )XYPHAJIA
OPHEHTUPOBAHHSA CHHMKOB HA CTEPEOMETPE

Crepeonapa 78—79, H =580 x, b =359 mu, [.= 100 um

Pacuer MCTHHHBIX PA3HOCTEH NPOAOJBLHBIX MapalijlakCOB

OTtuertku rovdck I/, u

lipepireiis i1, »

N, S

0
—0,8
0,4

JXypHan opueHTHPOBAHHS

104eK
— ‘ — —
1—2 34,1
3—4 93,3
5—6 93,7
Ne TOUEh Orcyernl P, M
1—2 58,4
3—4 59,18
3—4 58,3
o—6 57,84
1 —2 53,14
3—4 59,00
5—6 29,18
1—2 59,2
3—4 59,1
o—b6 59,14
| ‘ 59,18
2 59,21
3 09,1
4 59,12
O 59,13
6 59,06

o4

Hoawito OMIb, MK

—

A————

HeTHHHEC pasHocTH
NPOACAbHHY mapaxaa K-

cos AP. Mu

[lepBOHaYanLuble OTCUETH

58,32
58,32
08,36

09,00
99,1

09,12
09,1

(O KOHYaTeAbHBIE OTCYETHI

09,2
29,2
29,12
59,12
59,1
09,1

ikl

—0,08
—0,04

Pa3HoCTh OTCHCTOB, M

— 0,92

—0,01
+0,08

~—0,02
~+4-0,04

— 0,02
10,01
—0,02

+0,03
—0,04



TaGauusl BLICOT ¥ H30TAX

Crepeonapa 66—64; /1 =595 m; b =09 mm; At =8 cex.

L )

Tabauua sbICOT Tabanua H30Tax
OTmer-
‘U IO .| Pa3HOCTH ckopoc- | pasHocTH
;gzgg- nﬁ::h:luajg "33§°,§‘§'_‘ oTcuern | TH Teude-} NPOROIAL- | grcyern MMprnetanue
1anen, HaYa/tb- PANTAK- D HHA HBx [apan- P
o HON TOY- con , MM Voo’ NaKcoB , MM
KOR B, m ] A P, ux M|cex AP, uu
—y - A ——— - ' — -
92 | —6,14 | —0,61 | 58,65 | O 58,72 |
94 | —4,14 | —0,41 | 58,75 0,1 0,14 08,86 Anex=98,14 u
95 | —2,14 | —021 | 5895 | 0,2 | 028 | 59 Pex=59,16 st
98 | —0,14 | —0,01 | 59,15 | 03 0,42 | 59,14 | Py,=58,72 wm.u
100 | +1,36 | +0,18 | 59,34 Umax=0,47
I M[cex

I puaoscenue 6

KPATKOE OMMUCAHHUE KOHCTPYKHHN NPHUBSI3HbBIX BYHKOB

[Mpusssuol 6yek cocrour u3 Geronworo Kopmyca 2 (pHc. 1), B KOTOPLII
3anpeccoBana BTyJaka /0. BHyTpu Hee ycTanoBJieHa KaTyllKa 9, yAep)KHBaeMas!
3al0pOM 10 THNY MNyileydoro 3aMmka. Ha Bryaxky /0 HageBalot manObl W3 meHo-
njacra. B KaXpoi 1aife HMMeeTcst CBOst BTYJKa § ¢ Tpemst NPYKHHAMH &
[Tpy»Kuup OpPeNCTABASIOT 3aMOK, COCIMHSIOWIMA AHCKH ¢ KOPHYCOM H MEXIY
coOOH.

KmouoM K 3aMKaM [HCKOB SIBJASIOTCS KaTylKH 3, Ha KOTOPLIX HaMOTAatLI
I 3aKpenaeHnsl Jeckd. Bepxusg mai6Ga 7 cAyXKHT KJIIOUOM JUIS Hadana paboin
Bcero yerpoitctea, CoOGCTBEHHOrO Kl0uya BepxHAs 1ainba He HMeeT, a 1MeeT mpy-
JKHHIBHE QUKCaTOp (3aMOK), COCTOSUIHE H3 TpeX MPYXKHUH 6.

[Nonvemnas cuaa BepxHeit waibsl B Boje paBia 300-—350 2; NpyKHUHHBIA Ke
3aMOK peryJHpyercs OTrHOaHHEM TPYXHH OT HOABeMIOH cHibl 150200 2 mas
BepxHell maionl 1 H0--60 e—aasa caeayoumnx mwaio 4, 06anauiHx NOAbEMHON
ciiyion okono 80 2.

Ila passBepuyroin cxeme OyHKa T1OKa3auo CXeMaTHUYHO 3akKpenscHie JIeCox
MEMJIY OTHEJLHbIMM LiaibaMH, KOPOYCOM H BepxHel manbof. [Ipn nanue jeckit
95 ca NPHBA3HON OyeK MaeT Hua NOBEPXNOCTH BOJAbI KOHTpACTHOe NSITHO. Popma
NATHA MOXeT OnITL PAa3JNuioi, B 3aBUCHMOCTH OT UepeloBaHilsg CKpemicHus
TL{ICKOB.

st MapkupoBanusl BOAHOI INOBEPXHOCTH MOTYT MNPHMEHATHCST YNPOIIEN-
Hble OYHKM B BiAe INeHOMIacToBoil nautel pasmeponm 100 X 100 X2 ca, co
efienHon ¢ GaljgacTublM fKOpeM KanpOHOBOH HHTBLIO HJAH Jecko# (puc. Z)

Banhacriupie SKOpy H3rOTABJHBAIOT H3 HEMEHTa B CMeCHl ¢ TPaBeIHCTHLINM
nmeckoM. SIKophb HMMeeT BHI KBajpara co croponaMu 30 X 30 n TomumnHo# 11
13 ca, Becom 25—28 ke. [Ipn oTJaKBKe SIKOPA B €ro Tese 3akpCrivisiioT NMpoBOJIOt-
HOe YIIKO A/ NPHBSI3bIBANNSG JIECKH.
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Puc. 1. Tlpusssnoil Oyek

a—paspes OyiHka B cobpanuoM BHue, O—paspepHyTasi c\eMa TPHBA3SHOLIO
Oyilka
I—npuBsidtiag Jecka; 2—6eroHnblft Koprnyc, 3—Kkatyuika; 4—imadba, S—nTYyu
hd, 6—NpyAKHHa BepxXHel wwafibn, 7—BepxHAs mafifa, S—Npy:nuubl, Y--ha-
TyuiKka, J0—BTYNKa

oo

Puc. 2. Yppouiedunil neHonnacTorHil 6yek

10



KanpoHoBas Jsecka, npHMenseMast i COEMlHEHHs NOMJaBKa ¢ SKOpPeM,
JOJKHa UMeThb AuaMmerp He MeHee | mm. Monylib YIPYrocTH JNeCKH COCTAaBASeT
45 Kefmm? uro ofecneyHBaer HaJeXHOe KperJieHHle MonJjaBka I NpH HOPMAAb-
HBIX YCI0BHAX paboThl TrapanTtHpyer OT 0O0pbIBOB. IauHYy JecKH noa6upaoor o

YeTOM RpelanosaraeMbiX IMyOuH 3aTOMICHHS MOHMBI

110 Cat

l r
| |
k -F‘J: ’r

Puc 3 JlepepsinHble 1IHTOBLIE OyiiKu
I-—nonepeyHble pe#kHu; 2—OpycKu

Isisi MapKHpoBaHHsI BOJAHOH NOBEPXHCTH MOTYT NPHMEHSITHCS AepeBsIHHLIe
uiliTopple 6yAKH TpeyrogabHOl dopmbl (pHc. 3). MX H3roToBAsIIOT H3 AepeBAH-
Hplx OpyckoB TomuuHon 10 cam. bpyckn 2 ckpenasior Mexay cobGoit AByMdA
nonepeysbiMu pelixamu /. Hna yMeHblLUIeHHs CONMPOTHBJEHHS H YCHJEHHS KO-
CTPYKIHH Kpasi OpyckoB oOWIHBaioT AOCKaMH TOJWMHOA 40 #at. DB BepuintHe
KOPOTKHX CTOPOH TPeyroJbHOTo I[ONJlaBKa JHeJNalT CKBO3HOe OTBepcTHe [
KhpenJIeHH s JIeCKH,

Bec sIKOpHOro Fpy3a Ipud CKOPOCTH MOTOKa A0 1 M/cex nas necuaHbIX,
HANCTBIN 11 TJANHHCTBIX TPYHTOB COCTABHT cOOTBeTCTBeHHO 15,2; 12 u 13 ke




