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Astopsl: Kosane C.A., JIykpsaaos B.®., Crapyxun A.A., [lInmos B.B.

VYuebHoe nocobre MOAroToBIEHO Ha Kadeape oOieil reosioruu U reoIMHaMUuKU
reoJIOTHIecKoro (akynbTreTa BopoHEKCKOro rocy1apCTBEHHOTO YHUBEPCHUTETA.

PexoMenyercst A71sl CTYIGHTOB THEBHOTO U 3a0YHOTO OT/ICJIICHUI T'e€0JI0THYECKO-
ro ¢akynasrera BI'Y. B nanHom mocoOuu conep:kaTcsi ykazaHUs MO aHAIU3y TOIO-
rpau4ecKoi KapThl, T€0JIOTHYECKHX KapT C TOPU30HTAIBHBIM U HAKJIIOHHBIM 3ajiera-
HUEM TOPOJ], METOJIaM OIIpPE/ICICHNS 3JIE€MEHTOB 3aJIeTaHUs, COCTABJICHHUIO I'€0JIOTH-
YECKUX pa3pe3oB. YueOHOe Mocodue HUTIOCTPUPYETCS PUCYHKAMU.
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|. TOIIOTPA®UYECKASA KAPTA U EE AHAJIN3

OCHOBOI1 T€0JIOTHYECKON KapThI SIBIISIETCS TOMOTpaduueckas Kkapra, Ha KOTO-
poll ¢ pa3HOW CTENEeHBIO JETATBHOCTH, 3aBHUCSIICH OT MacmrTada, M300paxeH
penbed, ruaporpaduueckas CeTh U APYyrue JaHHbIC.

Ha tomorpaduyeckoit kapte penbed darie BCero n300pa)keH ¢ MOMOIIBIO TOPH-
30HTaNel (M30THIIC), OTCYET KOTOPBIX OOBIYHO BEIETCS OT YPOBHS MHPOBOTO OKEaHa,
BBICOTHBIE OTMETKU MPU 3TOM HA3bIBAIOTCS aOCOMIOTHBIMU. lIpeBbIlIeHNE CMEXHBIX
TOPU30HTAJICW HA3bIBAETCS BBICOTOM CEYEHMSI WIM CEYEHHEM TOpU30HTAICH. Uem
MEHBIIIE CEYCHHE TOPU3OHTAJICH, TeM AeTalibHee nepemaercs penbed. [Ipu ymenbie-
HUM MaciTaba CedYeHHEe TOPU3OHTAICH YBEIMYMBAIOT BO HM30€KAHHE IMEPErpy3KH
KapThl. s TOpHOIT MecTHOCTH Oepercsi OoJbllee CeYeHHnEe TOPH3OHTANICH, YeM IS
paBHuHHOU. Hanpumep, npu macmrade 1:100 000 nst paBHUHHOTO penbeda ceueHue
ropusoHTasiel npuHumaetcst 0obr4Ho uepe3 10-20 M, muist ropHoro - yepes 50-100 wm.
OTmeTKa TOPU30HTAIN TUIIETCS B Pa3pbiBe ATOW JTMHUM U Ha TOJSAX KapPTHl B MECTE
MEPECCUCHUS TOPU3OHTAIN C PAMKOW KapThl. KpaTyaniiee pacCTOSSHUE MEKIY CMEK-
HBIMA TOPH3OHTAISIMHA Ha KapTe Ha3bIBaeTCs 3aloKeHHeM. Ha KpyThIX ydacTkKax
CKJIOHOB TOPU3OHTAIH COJIMKAIOTCS, Ha TMOJIOTHX - PACXOJSATCS.

Kaxmas BmagnHa CKIIOHa OOPHCOBBIBACTCS M3TMOOM TOPH3OHTANICH, OOpaIeH-
HBIM BBIMTYKIIOCTBIO B CTOPOHY 0O0Jie€ BBICOKMX TOPU3OHTANCH, KaKIbId BBICTYIL
CKJIOHA WJIM MBIC - BBITYKJIBIM H3THOOM B CTOPOHY Oojiee HU3KUX Topu3oHTanel. Ha
JTHE TOJIMH HYDKHUE TOPU30HTANHM, HIYIIHNE BIOJb MOJOMIBEI 000OUX CKJIOHOB, ITOCTE-
MEHHO COMMXKAIOTCSA U B TOUYKE, TJE JHO TOJHUMACTCS HAa WX YPOBEHB, CMBIKAIOTCA
MeXIy co00i. JlomuHBI pek, oBparu, 6ajaKku, IMEIOIINE y3K0e THO, BEIPHCOBBIBAIOTCS
Ha KapTe B BHJE V-00pa3HBIX YIJIOB, BAAIOIIUXCS B CTOPOHY BHIIIEIEKAIIUX TOPHU-
30HTAJICH, MPUYEM OHU TE€M OCTpEe, YeM YK€ M JUIMHHEE OJNUHBL. Y TOIUH, UMEIO-
IIMX TIUPOKOE THHUIIE, TOPU30HTAIH 3aMBIKAIOTCS O0JIee MIaBHO.

W3ommpoBaHHbie BO3BHIIIICHHOCTH W BIAJWHBI OOPHCOBBIBAIOTCS KOHIICHTPUYE-
CKAMH 3aMKHYTBIMU TOPU30HTAISIMH, TIEPEIAIONIMMH B IJIAHE UX OYEPTAHMSI, TPUIEM
BBITYKJIbIE (DOPMBI JIETKO OTIIMYAIOT OT BOTHYTHIX Kak MO MU(GPOBBIM 0003HAYEHUSIM,
TaK ¥ 10 KOCBEHHBIM MpHU3HAKaM (M3THObI TOPU30HTAJICH, 00IIas TEHACHIIHS peibeda
K MTOTbEMY WJIA TIOHWKCHHUIO).

[Ipu moCTpOEHUU TreoIOTHYECKOTO pa3pesa MPEeXkIe BCEro COCTABIACTCS I 3a-
JAHHOTO HamnpaBlieHus (JIMHUH) TonorpadguyecKuii Npopub 3eMHON MTOBEPXHOCTH U
Ha HETO HAHOCATCS T'€OJIOTUIECKUE TaHHBIE.

Tonorpaduyeckne MpodUIN MOTYT COCTABISITHCS U CAMOCTOSATEIIBHO - JUIS 00-
JIETYCHHS aHAIM3a XapakTepa penbeda BIOJb ONpeAeTeHHbIX HampaBineHuid. [1o To-
norpadUIecKoil KapTe MOKHO BBIYEPTUTH MPOQHIIb 3¢MHOM MTOBEPXHOCTH BIOJb JIIO-
00l 3a1aHHOM JIMHWH, TIPUHSB 32 OCHOBAHHUE pa3pe3a Ty WU WHYIO aOCOTIOTHYIO BbI-
coTy (KpaTHYIO CEYCHHIO TOPU30HTAJICH), 0053aTEIbHO MEHBIIIYIO, UeM camasi HU3Kas
OoTMeTKa penbeda 1o JuHur podurs. J{ins 6ompineit HarIsaIHOCTH PO K Me-
KOMAacCIITaOHBIM KapTaM MOJKHO YBEJIMYWTh BepTHKaIBbHBIA MacmTad (puc.l). Ipo-
b 3amaeTcs, Kak mpaBUio, OT OJHOW paMKH KapThl 10 ApYToH, mepecekas MUHU-
MaJbHBIC H MaKCUMaIbHBIC BHICOTHBIE OTMETKH. [Ipu 3TOM Ha mpoduiie cieBa T0JK-
HBI OBITH 3araiHbIe HanpaBieHuUs (3amaj, ceBepo-3armall, oro-3amai), a crpasa - Boc-
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TouHbIe (BOCTOK, CEBEPO-BOCTOK, IOr0-BOCTOK). [Ipn opueHTHPOBKE ke mpoduis ce-
BEp-10T' CJIeBa paclojiaracTcsl 1T, cripaBa - ceBep. [Ipoduinb UMeeT Kbl BEpTH-
KaJlbHOTO MaciTaba ¢ aenenusMu uepe3 1,0 cm (Ha 00oux KoHIax mpoduis) u Oyk-
BEHHBIE 0003HAYCHHUS, TPUBA3BIBAIOIINE €T0 K KapTe.

MacwTab 1:10000

V4 \ \91? 3 Tonorpadpuyeckuit npotunb no NuHMKM AB

8 A B
0 M 100-

‘pﬂ 804
0, B0
ay %0 \* 70
\ =

504

40

—p.Benan

A
. ropuzoHTansHEm 1:10000
B 1 cantumerpe 100m Macwrabe:: BepTHkaneHeid  1:1000
100_0 100 200 300w

Cevenme ropuaoHTaned yepes 10m

Puc. 1

['eorpaduueckne opueHTUpPHl (peKH, 03epa, HACEIECHHBIE ITyHKTHI, BEPIINHBI
rop), 4yepe3 KOTOpbIe MPOXOIUT JIMHUS MPO(UIIS, YKa3bIBAIOTCS CHOCKAMH HAJ IPo-
bueM U COMPOBOXKIAIOTCS Ha3BaHUsIMU OpHEeHTHPOB (puc.l). B aTom ciydae, ecnu
Ha KapTe PYCJIO PEKH MPEACTaBICHO TOHKOW JTMHHEH, Ha pa3pe3e OHO M300paKaeTcs
BHe Macmitaba V-o0pa3ubiM yriryonenuem (mpumepno | X 1,5 mm), cepenuna ko-
TOPOTO COOTBETCTBYET TOYKE MEpecedeHus: JUHUM Npoduiis u pycia pexu. Beerna
noJjioxkeHue V-o0pa3sHoro yriyojieHus] HUKe TOPU30HTAIH, 3aMbIKAIONIEH B JaHHOM
y4dactke pyciio (cM. mpoduis - puc.l).

[Tpu coctaBnenuu mpoduiell BO3MOXKHBI CIIydal MHOTOKPATHBIX MEpecedeHU
€ro JIMHUEH OJJHON U TOM e TOPU30HTAIHN. DTO HE TaeT COCTABUTENIO MIPaBa CYUTAThH
(u uzo0Opaxkath Ha mpoduiie) penbed wiockuM. Heo6XoaumMo nmpoaHaaIu3upoBaTh Mo-
JIOKEHUE JUHUU MPO(UIs B MPOMEKYTOUHBIX yYacCTKaX MEXAy MEepPECceueHUsIMHU C
OJIHOMMEHHOM TOpU30HTaNIbIO (puc.2). Takum 00pa3oM, Ha mpoduie

N
N et \ P
120
LN\
1o K B
A /
M 130 130
120 120 a=10
10 10 A &
100+ L100 L

Puc.2 Puc.3
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JOJKHA OBITh HE TpsiMasi, a BOJHHUCTAS JMHHS, KOTOpas KOJEOJIeTCS MEXIY ABYMS
(BblIIIIE- ¥ HHMKEIICHKAITMMH) OTMETKAMHU COCEIHUX TOPU3OHTANICH, HE JOCTUTas UX.

Tonorpaduueckuii mpoduis, U300pakast peabed ydacTka 1o 3aJaHHON JIMHHH,
MO3BOJISICT B JIIOOOM €r0 YacTH OMPECIIUTh HAKJIOH CKIIOHA 10 OTHOIICHHUIO K TOpH-
30HTAJLHOW TMOBEPXHOCTH (TOJIBKO IO HAMPABJICHUIO 3TOW JIMHUU U €CJIM TOPU30H-
TaJbHBIN U BEPTUKAJIbHBIA MACIITa0bl OMHAKOBKI). [10100HbIE OIpeIeIeHNsT MOKHO
clenaTh U 1o Tormorpadguyeckoi KapTe ¢ MOMOINBI0 MaciiTada mokaTtoctel (3aaoxe-
Huil). [TokaTOCTh CKJIOHA WJIM TPAJUCHT YKJIOHA HM3MEPSACTCS OTHOILICHHEM BEpPTH-
KaJbHOTO PACCTOSHHS MEXKIY TOPH3OHTASIMEH (CEYeHUE TOPH30HTAJICH) K WX pac-
CTOSIHUIO Ha KapTe (ropu30HTalIbHAs MPOEKIUs CKiIoHa - puc.3). To u apyroe oeper-
Csl B OZIMHAKOBBIX enHUIaX (OOBIYHO B METpax) B MacIITabe KapThl.

Ceuenne ropusoHTaleii (a) mpeacTaBisgeT coOOH KaTeT MPSIMOYTOJLHOTO Tpe-
yroJibHUKa, MPOTHBOJICKAIIMKA yriay (o), a pacCTOSHHE MEKIAY TOPHU30OHTAISIMH Ha
kapTe (B) e€CTh KaTeT, MPUICKAIIMA K 3TOMY Yriy. 3Has CEUCHHE TOPH3OHTAICH W
MaciiTad KapThl, MO’KHO BBIUMCIUTH yro s yuactka AC Ha kapte (Ctg a=Db:a).

Jl1s1 TOTO, YTOOBI ONPEASTUTH YroJI CKJIOHA B JTIOOOM ydacTKe JaHHOUM KapThl 6€3
MOJICYETOB JUTS KaXKIOH JIMHUHU, COCTABJISIFOT MaciTad mokarocter (3amoxenuii). Ha
aucTe Oymaru MpOBOJAT BEPTHKAIBHYIO JIMHUIO, KOTOpas NEpeceKacTcss CHCTEMOM
PaBHOOTCTOSIIIMX TOPU3OHTAIBHBIX JUHUI. CleBa OT BEPTUKAIBHON JIMHUHA TPOTHB
TOPU30HTAIBHBIX MUIIYyTCsA yriibl (00braHO OT 0° Mo 45°, pexe mo 60° u Oonbiie), a
CIpaBa OT HEE OTKJIAIBIBAIOTCS HA COOTBETCTBYIOIIMX TOPH3OHTAIBHBIX JIHHHIX B
MacmTabe KapThl OTPE3KH, PaBHBIC PACCTOSHHSIM MEXAY TOPU30HTAISIMU Ha KapTe
(B) s COOTBETCTBYIOIIETO yIIa MPU JAaHHOM CEYCHHUH ropusoHTtajiei. Hampumep,
npu cedeHuu ropuzontaneit a = 10 m u macmrabe kaptel 1:100 000 mnst o = 1°, ot-
pe3ok B = 10-Ctg 1° = 10-57,29=572,9 m; B macmTabe kapthl 310 Oyner 0,5729 cm
uma 5,73 MM, 1.€. iprt o0 = 1° B = 5,73 MM. DTa BeaMUYMHA OTKJIABIBACTCS HA TOPH-
30HTAJILHOM JIMHUU NMPOTUB 3HadYeHus 1°. Jlo S° oTkiaabIBalOTCs MOJPSA]T 3HAUCHUS
KaXKJI0ro rpaayca, mocie 5° g0 20° MoxxHO OpaTh UHTEpBAJ Yepe3 S°, a 3aTeM - uepes
10°, moToMy 4YTO B MOCJIETHEM CTydac U3MECHECHUE 3HAUYCHU KOTAaHTC€HCOB HEBEIIHKO.
KoH11bl 0Tpe3KOB, COOTBETCTBYIOIIMX 3HAYEHUSIM "'B" MIPU JaHHBIX "0, COCTUHSAIOTCS
IIJIABHOW KPHUBOM.

Onpenenenust Mo MacmTady 3aJ0XKEHHUH JETMAI0TCA CIEAYIOIUM 00pa3oM: pac-
TBOPOM TUPKYJIS (MJIM U3MEPHTENS) 3aMEPSIOT PACCTOSHUE MEXKIY TOPH30HTAISIMU
Ha KapTe, a 3aTeM Ha MaciTabe 3aJI0)KeHHIA MOA0UPaIOT COOTBETCTBYIOIICE 3HAUCHHE
"B", IO KOTOPOMY ONPEIEISIOT YUCIIO IPAYCOB YKIOHA MPH TaHHOM 3HAYEHHUH "B,

YupaxHeHnue 1o Tomorpaguueckoil KapTe MOXKeT ObITh JaHO 1o kapTam NoeNe
1,2,3 u3 amiaca kapt E.B.MwaHoBckoro miu J1t000i 3apaHee MOATrOTOBICHHOMW TO-
norpaduaeckoit kapTe.

3aaHne 3aKJIF0YaeTCs B CICIYIOIICM:

1. Ha ocHOBe aHanmm3a THAPOrpadUIECKON CETH M C YUETOM CEUCHHUS TOPU30H-
TaJeH, 1aTh 3HAYCHUS MOCIICTHUX. PEeKOMEHAYeTCS HE UCTIOIB30BaTh HYJICBYIO U OT-
pHUIIATEIIbHBIC OTMETKH.

2. CocraBuTh Tomorpaduueckuii Mpopwib MO JUHWH, MPOBEIACHHON dYepes
y4acTOK, HauboJIee MOJTHO OTPaXKAKOIIUN XapakTep penabeda.

['opuzoHTaNBHEIN MaciiTabd Tpoduis paBeH MacIITady KapThl, BEpTHUKAIBHBIN



e MaciITad MOXeT ObITh YBEIHYEH.

3. CocTaBuTh MaciITad 3aJ0XKEHUI K TaHHOM KapTe M, UCIOJIb3Yys €ro, BBIMOJI-
HUTH 3aMepbl KPYTU3HBI CKIOHOB Ha PA3IMYHBIX y4acTKaxX. YUacTKU Ha KapTe 000-
3HA4YUTh OykBaMu. Pe3ynbraThel 3amepoB cBect B Tabmauiy (puc.4).

4. CocTaBUTh YCIIOBHbIE 0003HAUEHHSI K TOMOTrpaduyecKoil KapTe, B KOTOPBIX
yKa3aThb FOPU30HTAIIN, PEKU U HAMPaBJICHUE UX TEUEHUs, JIMHUIO pa3pesa U Ap.

Bce rpajguueckue marepuansl MOHTHPYIOTCSL HA OJIMH JIMCT 1O o0Opasly, yKa-
3aHHOMY Ha puc.4.
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2. TEOJIOTUYECKAS KAPTA (OITPEAEJIEHUE, HASHAYEHUE,
O®OPMJIEHUE)

['comornueckue KapThl TPEACTABISIOT COO0OM M300pakeHWe Ha  TOIO-
rpaduyecKoi KapTe ¢ MOMOIIBIO YCIOBHBIX 3HAKOB PACHpPOCTPaHEHUS U YCIOBHH 3a-
JIeTaHusl TOPHBIX TMOPOJI, Pa3/IEICHHBIX MO BO3PACTY, COCTaBY U MPOUCXOXKICHUIO.
OHU JaI0T BO3MOKHOCTh COCTaBUTH IMPEACTABICHUE O CTPOCHUHU HE TOJIBKO MOBEPX-
HOCTH, HO M Ha DJIYOMHY, TTOATOMY KaXKJlasg TeoJioTMueckasl Kapra o0s3aTebHO CO-
MPOBOXK/IAETCSI TEOJOTUUECKUM pa3pe3oM. Bo3pacTHble M CTPYKTYpPHBIE B3aUMOOT-
HOIIICHWS Pa3BUTHIX B paliOHE CTPATH(PHUIIMPOBAHHBIX TOPOJ (B TOM YHcie He 0OHa-
KAIOIINXCS Ha THEBHOM MOBEPXHOCTH U BCKPBITHIX CKBAXUHAMH HJIA TOPHBIMH BBI-
paboOTKaMH) U UX COCTAaB yKa3bIBAIOTCS B cTpaTurpaduyeckux KosoHkax (puc.5). B
TOPU30HTAJIBHOM HAIPaBJICHUH KOJIOHKA JICJTUTCS HAa TPU OCHOBHBIC YaCTH.

1. XpoHonoruyeckasi, B KOTOPOH yKa3bIBACTCs BO3pACT MOPOJ (CUcTeMa, OTel,
SPYC) U WHACKCHI CaMOro JAPOOHOTO CTpPaTUrpapuuecKoro MOApA3JCICHUs - 3Ta
94acTh PacIojiaraeTcs CjaeBa OT KOJOHKH; MUPHHA BEPTUKAIBHBIX CTOJIOIOB, yKa3bl-
BAOIIUX BO3PACT M HHJICKC, 8-9MM.

2. CobctBenHO KonoHKa (mupuHa 30 MM), Ha KOTOPO# YCIOBHOW IITPUXOBKOM
0003HaYaETCsI COCTAB OCAJIOYHBIX, BYJIKAHOTCHHBIX U MeTaMOPPUUECKUX MOPOI, U3-
BECTHBIX HA TEPPUTOPHUH paiioHa, H300pakeHHOT0 Ha KapTe. [Ipu 3TOM TOJIKHBI OBITH
MOKAa3aHbl OTJIOKECHHS KaK 0OHa)KaIOIIMecss Ha TIOBEPXHOCTH 3E€MJIH, TaK U BCKPBITHIC
CKBOKMHAMU U JPYTHMH TOPHBIMU BBIPaOOTKaMH, a TAaKKe yCTaHOBJICHHBIE Teo(u3u-
YECKUMHU METOJIAMHU.

Macirad aist n300pa’keHusi MOIIIHOCTEN BBIOMpPAETCsl TaKoM, yTOOBI JUITMHA KO-
JIOHKHU TIPUMEPHO COOTBETCTBOBAJA JJIMHE BEPTUKAIHLHOW paMKH KapThl, HO HE OoJee
45 cm. Ecnm m3-3a 00MBIION MOIIHOCTH OJTHOTO WIJIM HECKOJIBKHX CTpaTturpaduue-
CKHX TOJIpa3/ieJICHU IJIMHA CTpaTUrpaduuecKoil KOJOHKU PE3KO YBEIUYUBACTCS, TO
B KOJIOHKE IS 9TUX MOJpa3Ae/ICHUI pa3pemaercs aeath npomyck (' pa3pbiB") BHYT-
pHU JIMTOJIOTUYECKU OJTHOPOJHBIX CIO€B. JTU 'pa3pbIBbl’ B KOJIOHKE MOKa3bIBAKOTCS
nBoiHoN (¢ paccrossaueM 1,0 MM) BOJIHHCTOHN JTUHHCH, OrpaHUYHMBAIOIICH PHCYHOK
auToiorudeckoro cocrara (puc.5). CTpyKTypHbIC B3aMMOOTHOIICHHS OTIOXCHHUU B
CTpaTturpauueckoi KOJOHKE TMOKA3bIBAIOTCS Pa3IUYHBIMUA YCIOBHBIMUA 3HAKAMH:
NpSIMOM JIMHUEW - COTJIacCHOE 3ajieraHue, BOJHUCTOM - MapajuiebHOE Hecoracue,
MIO00pa3HOH - CTpYKTypHOE Hecornacue (puc.5). Ilopossl B KOJOHKE HAHOCSATCS B
BO3PACTHOM TOPSJIKE: BBEPXY - MOJIOJBIE, YEM HIDKE - TeM JpeBHEE. YeTBepTHUUHbIE
OTJIO’KEHHUS B KOJIOHKE HE TIOKA3BbIBAIOTCS. J[J1s1 palioHOB MIUPOKOTO PACIIPOCTPAHCHUS
YETBEPTUYHBIX OTIIOKEHUH TaeTCs OTACTbHAS CXeMa UX COOTHOIICHHM.

3. CrpaBa OT KOJIOHKU JTUTOJIOTHIECKOTO COCTAaBa YKa3bIBAIOTCSI TAHHBIE O MOIII-
HOCTH BBIJCJICHHBIX CTpaTUrpadUuecKux MojapasesicHuii B MeTpax (ImpuHa rpadbl
MoIHocTeit 9 MM) 1 rpada " XapakrepucTHKa IOpoa”, TS AaeTCs KPaTKOe OMUCaHue
MOPOJI C YKa3aHUEM OCTAaTKOB BaKHEWIIEH (ayHbl, (HJIOphl M HATMYHE TOJIC3HBIX HC-
konaeMbix. [llupunHa mocnenueit rpadbl 3aBUCUT OT 00beMa TEKCTa.

HwoxHsist 4acTh KOJIOHKH OTPAaHUYUBACTCS CIUIOIIHON YEPHOU JIMHUEH.

CrmpaBa OT KapThl TOMEIIAIOTCSA YCIOBHBIC 0003HAYCHHUS. 3HAKUA PACIIONIaraloTCs
B CIICIYIOIEM MOpsiike (CBepXy BHU3):
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a) crpaTurpaduueckue noapaszeicHus (B TOM YKC/IC BYJIKaHOTEHHbIC M METa-
Mop(horeHHbIe 00pa30BaHus), HAUMHasA ¢ 00JIee MOJIOIBIX;

2004r,
Ctpaturpacdmyeckas KONoHkKa
SEE S S SIE S ] g no TeKCTy 19MmM=>
o =
HAHBE 3
= =4 =t | KONOHKA |=Z| XAPAKTEPMCTWUKA NoOPoa
s = B S =}
(&3 = =
ks T K. £ 7 L 7 L4 50 |Meprenu ronyBoaaro-Beneie nnoTHsle
13 2 YT NepecnansaHie NEcYaHHKOB CepbiX
= Cin=———"=""]150 |MenkozepHuCTLX KBaPLEBLIX C FMMHa-
& — MK TEMHO-CEPLIMA MNACTHHHEIMA
c = ...x.-."[... ViEZE
lé z|s 1 1 W3BECTHAKM CEPBIE TOPHAOHTANBHO CIIO-
I|= Civ 1 700 |#CToiE € enntitiHbiMm oBnomkany pa-
o= = 00 JkoeuH Productus gigantus. B ocHosa-
= E i | | HWW TONWW - WIBBCTHAKK CEpble
= = — T B KOHIMOMEPATOBNIHBIE
T =
= = g [MUHMCTEIE CNaHUL! TEMHO-CEpLIe
== ’E T | | 3':'{:' TOHEONNKTHETEIE C NROCNOAMKA
2 | = | 5 |bim W3BECTHAKOR CEPbIX [ONOMHTHIHPO -
SR E BAHHBIX
=<
SAHE
L
Puc.5

0) 0003HaYEHUSI MHTPY3UBHBIX MTOPOJI, TAKXKE HAUYWHASI ¢ 00JIee MOJIO/IBIX;

B) 3HAKM MAapKHPYIOIIMX TOPU30HTOB, KOHTAKTOBBIX M JAPYIHMX H3MCHEHHBIX
TOPHBIX MOPOJT;

T) 3HaK, MMOKA3bIBAIOIINK (OpMY 3ajeraHus OPOJa U Bce Mpodre 0003HAYCHUS,
M300pa’KEHHBIE HA KapTe YCIOBHBIMU 3HAKAMH.

Bce rpaduueckue marepuaibl MOHTUPYIOTCSL Ha OJJUH JIUCT 1O 00pasiy, npuBe-
JI€EHHOMY Ha puc.6.

C noMoIIbI0 TEOIOTHYECKUX KapT MOTYT OBITh CJI€JIaHbl BBIBOJBI O CTPOCHUU U
Pa3BUTUHU 3€MHOW KOPBI M 3aKOHOMEPHOCTSAX Pa3MEIICHUS MOJIE3HbIX HCKOMAeMBbIX.
Ilocnennee, B cBOIO ouepe/ib, MO3BOJISET OOJIEE LIETICHANIPABIEHHO BECTH ITOMCKOBBIC
paboTHI.

2.1. I'eonoruueckue KapTbl C TOPU3OHTAJIBHBIM 3aJICTAHUCM CJIOCB

HenapynieHHoe TOpU30HTANIBHOE 3aJIETaHKUE CII0EB JIETKO OIMpPEAEIISIeTCs M0 reo-
JIOTUYECKON KapTe, Ha KOTOpOH penbed mokazaH ropu3oHTadsiMu. OCHOBHBIE TpU-
3HAKHU TaKOr'O 3aJIETaHUs:
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a) TPaHHMII MEKAY CIOSIMHU Ha KapTe MOBTOPSIOT OYEPTAHUS OCHOBHBIX die-
MEHTOB pelnbeda (T.e. ouepTaHue TOPU30HTAJICH), a MHOTIa COBITAJIAIOT C TOPU30HTA-
TSIMU,

0) aOCOJIOTHBIC BBICOTHBIC OTMETKH OJJHOIM M TOW € MOBEPXHOCTH HAILIa-
CTOBaHUS OJMHAKOBHI B Mpeieiax BCEro pailoHa,

B) B OCHOBaHUH paspes3a JIeKaT HamboJiee JPEBHUE CIIOM, KaKIbIH BBIIICICKA-
M CIIOW MOJIOXKE TOTO, KOTOPBIH OH MEepEKPBIBACT; TAKUM 00pa3oM, Ha BO3BBIIICH-
HOCTSIX pacroyiararotrcs 06oyiee MOJOABIE CIIOW, YeM B MOHIKEHHBIX Y4aCTKaX peibe-
da.

Bce 3t 0c06eHHOCTH OTHOCSITCSI K KOPEHHBIM TIOPOJIaM.

[Ipy TOpU30HTATEHOM 3aJIeTaHUM HAIPABICHHUE pa3pe3a 3aJaeTcsl Tak, Y4TOObI
NIepeceKalnch camMble BBICOKHE W HU3KHE OTMETKH penbeda, a TeM CaMbIM MaKCH-
MaJbHO BO3MOXKHOE KOJMUYECTBO CIOEB ISl JaHHOTO y4yacTka. [Ipu Hamu4um cKBa-
YKUH JINHUW Pa3pe30B MeIeco00pa3HO MPOBOIUTH Ye€pPe3 HUX.

OOBIYHO TMHUY Pa3pE30B MPSMBIC U MEPECEKAIOT T€0JOTUIECKYIO KapTy OT paM-
KM 70 PaMKH, HO TP HEOOXOJAMMOCTH OHU MOTYT OBITh U JIOMaHbIMH. B mocneanem
cilydae Ha W3rubax pa3pe30B MOMUCHIBAIOTCS OykBBI. Ha KoHIax JWMHUH pa3pesa
TaKKe CTaBATCA OyKBEHHBIC 0003Ha4YeHHS. | OpM30HTAIBHBIA MacmTad pas3pesa Oe-
peTcs paBHBIM MaclITaldy KapThbl, BEPTUKAIBHBIA MacTad Mpu TOPU30HTAIBLHOM 3a-
JIETaHUH TIOPOJ] BHIOMPAETCA B 3aBUCUMOCTH OT MOIIHOCTEH M300paXCHHBIX HA pa3-
pese cimoeB. CaMblii MAJIOMOITHBIM CITON WM CTpaTUTrpauIecKuii TOPU30HT JTODKCH
MMETh Ha paspese mmpuHy He MeHee | mM. [Ipumep: Ha kapre macmraba 1:100 000
MOKa3aHbI OTJIOKCHHSI, B KOTOPHIX HAMMEHBIIIAsk MOIITHOCTh OTAEIBHBIX CJIOEB JOCTHU-
raet 10 M, Tak kak 10 M JOJKHO Ha pa3pe3e COOTBETCTBOBATH | MM, TO IIpHpaBHSIEM
10 M k | mm mim 10 000 MM k | MM U mony4aem 3HaMEHaTeNlb BEPTUKAIBLHOTO Mac-
mTa6a 10 000. Takum oOpa3oM, BEpTHKAIBHBIN MacCIITA0 YBEIMYHBACTCS 110 CpaBHE-
HUIO ¢ MacITabom kapThl (ropuzoHTanbHbIM) B 10 pas.

[Tocne BBIOOpa BEPTHKAIBHOTO MAacIITada COCTABISACTCS TOMOTPAPUICCKUN
npoduITh 10 33JAHHOH JIMHUH C YBETMUYEHHBIM BEPTUKAIBHBIM MAacIITa0OM W Ha HETO
MIEPEHOCSTCS TOYKU TEPECCUCHUS TeOJIOTHYECKUX TPAHUI] C 3aJJaHHOW JInHUEH (mpa-
BHJILHOCTH MX TTOJIOKCHHS JIJISI TOPU3OHTAIBHO JICXKAIIMX CII0EB KOHTPOJIUPYETCS BbI-
COTHBIMU OTMeTKamH). [IIkanbl BBICOT IOJKHBI OBITH HE MEHBINE, YeM CyMMapHas
MOIIIHOCTh OTJIOKEHUH, MOKa3aHHBIX Ha pa3pese.

K reorpaduueckum opHeHTHpaM MOTYT OBITh J0OABJICHBI TOPHBIC BBIPAOOTKH
(ckBakuHBI, TITypdBI U JIp.), Yepe3 KOTOPHIE MPOXOIUT JIMHUS pa3pe3a, UX HyMepariusl
JaeTCsl B CHOCKaX BBINIE JIMHUM Tomorpaduyeckoro mpoduis. ['eonornueckue rpa-
HUIIBI TOKA3bIBAIOTCS TOHKHUMH JTUHUSMHU.

Crpaturpadudeckne MOpa3ieieHus Ha TEOJOTHYECKHUX pa3pe3ax pacKpallu-
BAIOTCSI U UHJEKCUPYIOTCSI B CTPOTOM COOTBETCTBHH C T€OJIOTUIECKOMN KapTOi.

Ecnu nuHMS pa3spesa mepecekaeT peyHyr JIOJIMHY, UMEIONIYIO aJUTFOBHATBHBIC
OTJIO’KEHHS, MOIIHOCTh KOTOPBIX HEM3BECTHA, TO TIIyOWHA Bpe3a JOJMHBI B KOPEHHBIC
MOPOJIBI 1aeTcsl BHE MaciuTaba B Buze V-o0pa3Horo yriuyonenus (puc.6).

YnpaxHeHue no KapTe ¢ TOPH30OHTAIBHBIM 3aJIETAaHUEM CIIOCB JIaeTCs MO KapTe
Ne 5 u3 arnaca kapt E.B.Munanosckoro. [Ipu BBIOTHEHHH €r0 CIEAYET PYKOBO-
ACTBOBaThCS " [IporpaMMoil M METOIUYECKUMHU YKa3aHUSIMH K Ja00paToOpHBIM 3aHs-
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TUSIM IO CTPYKTYPHOM I€0JIOTUH U T€0JOTMYECKOMY KapTHPOBAHUIO" .

2.2. 'eonornyeckue KapThl C HAKIIOHHBIM 3aJIeTaHUEM CIIOCB

Hapymienus nepBuvHbIX (TOPU30HTABHBIX) (JOPM 3ajeraHus OPOJI, CBSI3aHHBIC
C TEKTOHHYECKHUMHU JBIKCHUSIMH, MOTYT IIPUBECTH K BO3HMKHOBEHUIO HAKJIOHA CIIOCB
B OJJHOM HaITpaBJICHUU Ha OOJBIIMX TeppUTOpHsix. Takas Gopma 3aneraHus Ha3bIBa-
€TCSI MOHOKJIMHAJIbHOM.

['maBHBIM MPU3HAKOM HAKJIOHHOTO 3aJIeraHUs CJIOEB Ha T'€0JIOTHYECKHX KapTax
SIBJISICTCSL TICPECEUCHUE TEOJOTHUECKUX TPAHHUI] C TOPU3OHTAISIMH peiibeda THEBHOM
MOBEPXHOCTH, IMOCKOJIBKY OJ[HA M Ta e MOBEPXHOCTD CJI0S B pa3HbIX ydacTKaX MeCT-
HOCTH TIPY HAKJIOHHOM 3aJIeTaHMH HAXOJAMTCS Ha pa3HbIX aOCOTIOTHBIX OTMETKAX.

B ciayyae OoTCYTCTBHS Ha KapTe TOpPH30HTAJCH MPHU3HAKOM HAKJIOHHOTO 3ajiera-
HUS CIIOCB SIBJITIOTCS U3TMOBI MX BBIXOJIOB B JJOJMHAX M HA Bojopaseiax (MIacToBbIe
(bUrypbl — TPEYrOJbHUKH | IpyrHe). B peakux ciaydasx, Korja HaKJIOHHBIC CIIOH BbI-
XO/ST Ha TOPU3OHTAIBHYIO JHEBHYIO MMOBEPXHOCTh, MX T€OJOTMYCCKHE MPAHMIIBI Ha
KapTax MMEIOT BHJ MPSMBIX JHHUEA. [Ipu 3TOM ClloM HAaKJIOHEHBI B CTOPOHY Oosee
MOJIOJIBIX OTJIOXKCHHUH.

[TonmoxeHre HAKIOHHOTO CJ10s (MJIM CEPUU CIIOEB) B MPOCTPAHCTBE OTHOCHTEb-
HO CTPaH CBETa U TOPU30HTAIBHOM MOBEPXHOCTH OIMpPEAESICTCS SJIEMEHTAMH 3aiera-
HUS. IPOCTUPAHUEM, MTAJICHUEM U YIJIOM IMaJCHUS CIIOCB.

[IpocTrpaHue CiIosi ONPEACIACTCS OPUCHTHUPOBKOW JIMHUU MPOCTHPAHHUS OTHO-
CUTEJIbHO MEPUIUAHA, T.. A3UMYTOM ITPOCTUPAHUS CIIOA.

JIMHUS POCTHPAHUS - 3TO Jr00asi TOPU3OHTAIbHAS JIMHUS, JIeXkKaliasi B TIOCKO-
CTH HAIUTACTOBAHUs, T.C. JIMHHS TMEPECEUCHHUS MOIOIIBBI WIA KPOBIHU CJIOSI C TOPH-
30HTAJIBLHOMU TUIOCKOCTRIO (a0, 2101 Ha puc.7).

S
:/51/
|

-~

L&

nUHUM npocTupaHua - ab, aby,

NUHWA NafeHws - 82, yron nageHus -4,
NpoeKuMs NUHWK NafeHus Ha ropu3oHTanbHYyo 3
NNocKoCcTb-E€ .

Puc. 7

A3MMYT JMHHMHA OpOCTHpaHus (a3UMyT MPOCTHPAHMS) OTCUMTHIBACTCS IO XOAY
9acOBOW CTPEJIKH OT CEBEPHOTO HAMpaBIICHUS reorpapuveckoro MepuanaHa a0 Ju-
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HUU NpOCTHpaHus U MoxeT MeHATbcst oT O 1o 360°. Tak kak iro0ast TMHUSA TPOCTH-
paHHs UMEET JIBa B3aMMHO MPOTHBOIOJIOKHBIX HAMpPABJICHUS, TO U a3UMYT MPOCTH-
paHusl MOKET ObITh BBIPAXKCH JABYMs 3HAUCHHMSAMH, oTiryaromumucs Ha 180° (oy 1 op
Ha puc.7).

[Magenue cios ompeAenseTcs: ABYyMs MOKa3aTEIIMU: HAlpaBlICHUEM TaJeHUS U
yTJIOM TaJICHUSI.

Hanpapnenue nageHus ciosi OnpeaesseTcss a3uMyTOM JIMHUN TaICHUSI.

JluHus majgeHust - 9TO JIMHUS, MEPIEHAUKYISIPHAS K JUHUU TPOCTUPAHUSA, Jie-
)Kamiasi B IVIOCKOCTH HACJIOCHHSI ¥ HAINpaBJICHHAs B CTOPOHY HakiIoHa cios (Br). JIu-
HUS TaJCHUS YKa3bIBaeT HaNpaBICHUE MaKCHUMaabHOTO (“'HCTHHHOTO") HaKIOHA
CJIOSI.

A3HMMYT JIMHWW TajieHus (a3UMYT HQJICHUsS) MPEICTABIIET COO0M yrojl Mexmy
HaNpaBJICHUEM Ha CEBEp U HAINPaBJICHUEM IaJCHHsI, U3MEPSEMbIN B TOPU30HTAITEHON

ILIOCKOCTH 10 X0y dacoBoii crpenku (D Ha puc.7). OH MoKeT MeHATBCS B mpeie-
nax ot 0 mo 360°, HO B OTJIMYKE OT JIMHUM MMPOCTUPAHUSI UMEET TOJBKO OJTHO 3HAYe-
HUE.

Jlpyras muHus, JIekaliasi TakkKe B INIOCKOCTH HACJIOCHUS U TIEPIICHIUKYIISIpPHAS K
JMHHUH TIPOCTUPAHUS, HO HAIPaBJICHHAS B CTOPOHY OOpaTHYIO JIMHHUW TajacHus (T.c.
BBEpPX 10 CJIOK0), HA3bIBACTCS IMHUEH BOCCTAHUSI.

Yroa majgeHus - yroa Mexay JIMHUeH naaeHus (Br) U ee mpoekiueii (re) Ha ro-
PHU3OHTAIBHYIO TUIOCKOCTh (Yrost o Ha puc.7). Yron naaeHus uamensiercs or 0 mo
90°. IIpu ONPOKMHYTOM 3aJICTAHUHA OH M3MEpseTCs B TeX e mpeaenax, T.e. ot O 1o
90°, ogHAKO HA KapTe CTAaBUTCS OCOOBIM YCIOBHBIN 3HAK — OTIPOKHHYTOE 3aJIeTaHue.

"BunumpiM" majiecHuEeM MOBEPXHOCTH HAIIAaCTOBAHMS HA3BIBAIOT MaJCHUE €€ IO
T000MY HaIpaBJICHHIO, HE COBMAJAIONIEMY C UCTUHHBIM MaJCHHEM. YTOI, 00pa3o-
BAHHBIM JINHUEW BHUJIMMOTO MAJEHUS C TOPU3OHTAIBHOM IJIOCKOCTBIO, HA3bIBACTCS
BUJIMMBIM YTJIOM TaJICHUS, OH BCETJa MEHbBIIIE UCTUHHOTO.

DJeMEHTHI 3aJieTaHusi MOTYT OBITh ONPENETICHBI KaK C TIOMOIIBI0 TOPHOTO KOM-
maca, Tak u rpadu4ecKuMu MeToaamu. [Ipu 3TOM TosTydeHHBIC Pe3yJabTaThl 3aIHUChI-
BaroTCs caeayrommm odpazom: Az.poct. CB 10; az.max. FOB 100 B 32.

2.2.1. OnpenencHue JIEMEHTOB 3ajeTaHus Tpa@uIeCKUMHA METOAaMHU

Haubonee 4yacto B mpakTUKE MCHOIB3YIOTCS CIEAYIOIINE rpapuuecKue METObI
OTpe/IeNICHUs 3JIEMEHTOB 3aJIETaHUs: M0 TPEM TOYKaM MOBEPXHOCTU HAIJIaCTOBAHMS,
HE JIeKAILUM Ha OJIHOM MpsSMOM; MO BBIXOY IUIACTa HAa FE€OJIOTUYECKOM KapTe ¢ ropu-
30HTAJISIMH; 110 IBYM BHJIMMBIM YIJIaM MaJIeHUs B HANPABICHUIX, a3UMYThl KOTOPBIX
U3BECTHBI; MO "TIEPEKPBITHIM" pa3pe3am.

OHDCZIGJIGHI/IG QJICMCHTOB 3AJICTaHHUA 110 TPEM TOYKaM IOBCPXHOCTHU
HaIlJIaCTOBAHUsA, HC JICKAIIIMM Ha OI[HOfI HDHMOﬁ

JlaHHBIN CIIOCOO MCITONIB3YeTCs OOBIYHO B TEX CITyYasX, KOTJa, HalpuMep, UMe-
eTcs 3 OTICIBHBIX OOHAKEHUSI TOPHBIX TOPOJI, B KOTOPHIX HAOIIOAACTCS OJUH M TOT
e CJIOH, MO0 OH BCKPBIT Ha riIyOMHE 3 CKBaKMHAMHU (IIPH 3TOM aOCOJIOTHBIC OT-
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METKH KPOBJIH (HJTU MOJIOIIBBI) CJIOSI B YKA3aHHBIX TOYKAX U3BECTHBI).
Paccmotpum Hanbonee o0 cinyvai, korna Bce Tpu Touku (A,B,C)
pAacIoNOKEeHbI Ha Pa3HOil BhICOTE (METOJ] MPOTOPLUUOHAIBHBIX OTPE3KOB — pHC.8).

A
) 80

MacwTtat 1 2000

Puc.8

[Ipu onpeneneHun 3JIEMEHTOB 3aJIeTaHUsI TI0 TPEM TOYKAaM MBI JIeJlaeM JOMyIe-
HUE, 9TO TOBEPXHOCTh HAIJIACTOBAHUS MPECTABISIET COOOM MIOCKOCTh. Mcxomum u3
TOTO OOCTOSITENIbCTBA, YTO MEXKIY MAaKCHMAJIbHONH M MUHUMAIBHOW OTMETKAaMHU BCe-
r71a IMEIOTCSI IPOMEXyTOUHbIE. [loaTOMY, coeqmHNB MeX Ty OO0 TOYKH TOBEPXHO-
ctu miacta (A u B), umerorire MakCUMaIbHYIO 1 MUHUMAJIbHYIO OTMETKH, Pa3IeIuM
ATy MPSMYIO Ha PaBHBIE OTPE3KH, KOJIUUYECTBO KOTOPHIX PABHO PA3HULIC MEXKIY MakK-
CUMaJIbHOM M MUHUMAJBLHON OTMETKaMU, JICJICHHOW HA BETUYUHY CEUEHUS TOPU30H-
Tajici maHHoi kapTel (puc.8). TakuM 00pa3oM, Mbl HAXOAMM Ha 3TOH MPSMOHN MECTO-
MOJIOKCHHE MPOCSKIKU TOYKH (J/]) MOBEpXHOCTH IL1acTa ¢ OTMETKOM, paBHOM OTMETKE
B Touke C (B manHoM cirydae 60 m). CoeIMHUB 3TH TOYKH, MOJYYUM JIMHUIO MPOCTH-
panus (CJ1). OnycTuB Ha Hee NEPIECHAUKYIISIP U3 TOUYKA A, OJYIHM IPOEKIIUIO JIH-
Hun nageHus (AE). Ot ocHOBaHHS 3TOTO mepreHaukyispa (touka E) Baonb mTuHuH
npoctupanus (B 1100y CTOpOHY) O0TI0KUM 0Tpe30ok (EF), paBHbIii B MaciiTabe Kap-
ThI pa3HuIle a0COMIOTHBIX 0OTMETOK TOUkH A (80 M) u auruK npoctupanus CJI (60 m)
- B m1a"HHOM ciiydae oHa paBHa 20 metpam. CoemnHMM TOUYKY F ¢ Toukoit A u momy-
yum yrou nagaeaus FAE (o). Jlanee MOXHO IPOBECTH U3 TOYKH A MEpHUIHMaH, a 3aTeM
C TIOMOIIIbIO TPAHCTIOPTUPA ONPEICTUTh A3UMYThI MaJCHUS U TPOCTUPAHUS.

B ywactHOM ciiydae, korja abCOMIOTHBIE OTMETKH JIBYX TOYEK PaBHBI, OMpeielie-
HUE AJIEMEHTOB 3aJIeTaHUs JIAHHBIM CIIOCOOOM YIPOIAETCs, MOCKOJbKY, COSIUHUB
3TU TOYKH MEXIY COOOH, MBI Cpa3y MOJIydaeM TOPU30HTAIBHYIO JIMHUIO IMOBEPXHO-
CTH IIaCTa, TO €CTh JIMHUIO €r0 MpocTupaHus. Bce nmocnenyronme onepanuyd aHano-
TUYHBI.

Takum sxe myreM (METOIOM HPONOPIMOHAIBHBIX OTPE3KOB) MOT'YT OBITH OIpe-
JICTICHbl U DJIEMEHTHI 3aJieraHusi CIO€B, HE BBIXOSIIMX HA JTHEBHYIO MOBEPXHOCTH
(HampuMep, BCKPBITHIX CKBaknHamu). OJHAKO B 3TOM Cllydae Yallle HCIOJb3yeTCs
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JIPYro MeToJ - METOJl OKpYyXHOCTeH. [lanHbIi MeTo ] OoJiee y100€eH 3/1€Ch TOTOMY,
9YTO aOCOJIOTHBIE OTMETKHU MOBEPXHOCTEH IjIacTa B OYpOBBIX CKBaXKMHAX, Kak Ipa-
BUJIO, BBIP@XKAIOTCS APOOHBIMU YHCIIAMH, W TPU HCIOJIB30BAHMHM METOJa IPOIOp-
[UOHAIBHBIX OTPE3KOB B ATOM CJydae MPUXOAUTCS IMOIb30BATHCS CIEIMAIbHBIMU
najeTKamHu.

OrnpenenieHUE 3JIEMEHTOB 3aJ€raHus METOJOM OKPYKHOCTEM IPOBOAUTCA CIie-
AyroumM odpasom. JlomycTum, umeercs Tpu ckBakunbl A, b, B (puc.9) ¢ abcomor-
HBIMU OTMETKaMHU KPOBJIM ILJIACTa COOTBETCTBEHHO a, 0, B. Bokpyr Touek, 0603Ha-
YalolUX MOJ0KEHUE CKBAXKHUH, MPOBOJUM OKPY>KHOCTH, PAaANyChl KOTOPBIX PaBHbI
aOCOJIIOTHBIM OTMETKAM KpPOBJIM B MaciTade JaHHOM KapThl. 3aTeM, IPOBes momnap-
HO K OKPY>KHOCTSIM KacaTeJIbHbIC JI0 UX MepeceueHus, moaydyuM Touku M u H.

Puc. 9

JIuHud, npoxopsiias yepe3 3TU TOYKH, C OAHOW CTOPOHBI, SIBISIETCS TOPU30H-
TaJbHOM JINHUEW C HYJIEBOM OTMETKOM, a C APYrol CTOPOHBI - MPUHAIIEKUT KPOBIIE
IJ1acTa, TO €CTh SIBISETCS JIMHUEW NMPOCTHPAHMS JaHHOW MOBepXHOCTU. OycTUB
neprneHauKyisip Ha muanio MH (miu ee mpooikeHue) u3 neHTpa JIF000i OKpPYKHO-
CTH, TOJIYYUM MPOCKIHIO THHUY naaeHus (Al). 3areM BOCCTAHOBUM MEPICHIUKYIISP
Y3 LEHTPA 3TOM K€ OKPYKHOCTH K IPOEKIMH JIUHUU MAJCHUS 0 NIEPECECUEHUS €TO0 C
okpyxHOCTbIO (B Touke J[). CoenuuuB Touku [1 u I', momyurm yroi najeHusi KpOBIIU
wiacta - yron AI'J] (o). Jlanee ompenenum mpu MOMOINM TPAHCHOPTHUPA A3UMYThI
MIPOCTUPAHUS U MaJCHUS, a TakkKe yros naaeHus. Huwxke narorcs MHAMBUAYaAJIbHbBIE
3aJlaHus IS ONIPENEIICHUS DJIEMEHTOB 3aJIeraHysl 110 TPEM TOYKaM METOIOM OKpPYXK-
HOCTEM.
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[Ipumep |: CkB. 2 pacnonoxkena B 250 m k FOB 130° ot ckB.1, ckB.3 pacrono-

AOCOIOTHBIE OTMETKH KPOBJIH TIACTA B M
BapuanTt Cks. 1 Cks. 2 Cks. 3
1 20 40 80
2 10 30 70
3 30 50 20
4 50 10 30
5 40 20 10
6 20 10 5

s)keHa B 170 m k FO3 200° ot ckB.1, macmrrad ruraga 1:5000

[pumep 2: Cks.2 pacnoinoxeHa B 300 m k FOB 150° ot ckB.1, ckB.3 pacmnoJo-
s)kerna B 400 m k FO3 230° ot ckB.1, macmrtad rmrana 1:10 000.

AOCOITIOTHBIE OTMETKH KPOBJIH IIJIACTa B M
BapuanTt Cks. 1 Cks. 2 Cks. 3
1 70 90 60
2 80 60 25
3 90 80 40

[Ipumep 3. CkB.2 pacnonoxkera B 160 m k C3 320° ot ckB.1, ckB.3 pacrmoioxe-

ga B 100 m k CB 45° ot ckB.1, macirrad miaga 1:2000

AOGCOJIIOTHBIE OTMETKH KPOBJIM IJIACTa B M
Bapuant Cks. 1 CkB. 2 Cks. 3
1 200 100 50
2 180 60 30
3 160 80 20
4 150 50 26

OmnpeneneHue YIEMEHTOB 3aJI€TaHusl CJI0s IO €r0 BEIXOIY
Ha KapTC C TOPU30OHTAIAMHU

HpI/I HAaKJIOHHOM 3aJICTAaHHUH II0pOJ Ha Ire0JIOTHYCCKOM KapTcC Ha6J'IIOI[aIOTC$[
TOYKHU ICPECCUCHUA T'COJJOTUUYCCKUX I'paHUIl C TOPHU3OHTAIIAMMU. YrtoOBI ONpCACIINTD
QJICMCHTEI 3aJICT'aHud, HCO6XOI[I/IMO Ha KapTeC MPOBCCTU ITPOCKINU JIMHUU ITPOCTUPA-
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HUS W JIMHUW TaJCHMs], TOCTPOUTh YroJl MaJleHUusl U 3aMEpPUTh €r0 BEJIMYMHY U a3u-
MYTbI JIMHUM MMaJeHUs] ¥ MPOCTUPAHUS.

JUis onpenenieHns 3JIEMEHTOB 3aJIEraHMsl HaXOAUM Ha KapTe C TOPU3OHTAISMU
(puc.10) nmBe TOYKM MEpECeUCHHs JTUHUU BBIXOJA KPOBIH (WJIM TMOJOIIBBI) CIIOSI Ha
HIOBEPXHOCTh C OJIHOW M TOW ke ropu3oHTanbio (A u B). HaiinenHsie TOUKH coeau-
HSIEM OpsIMOW JMHHEH, KoTopas OyJeT SIBISAThCS JIMHUEH NPOCTHUpPAHUA IUIacTa; ee
BBICOTHAsi OTMETKa paBHa oTMeTKaM Touek A u B (#a puc.10 - ato +90 m). Jlanee Ha-
XOJIUM JIB€ HOBBbIE TOUKHU MEPECEUCHHs TUHUMU BBIXO0JIa TOW e IMOBEPXHOCTH Harljia-
CTOBaHHS CO CIEAYIOMIEH (BbIlIe- WIH HUKEJEKAIei) TOPH30HTAIBIO M MIPOBOIUM
npyryto nuauto npocrupanus CJ (¢ abcomorHo otmerkoit 80 M). 3ateM nepreH-
JTUKYJISIPHO K JIMHUM TIPOCTUPAHHS CTPOUTCS MPOEKIsl JinHuK manenus (mn). [ame-
Hue OyJIeT HAapaBiIeHO OT JIMHUU MPOCTUPAHUS C OOJIbLICH OTMETKOM K JIMHUU MPO-
CTUPaHUs C MeHbIleH OoTMEeTKOM. IlocTporB JMHUU MPOCTUPaAHUS U NaJCHUS, 3aMe-
psiem ux a3umytel (o ¥ ). Yron mageHus onpeaessiercs: cieayomum oopasomM. Ot
OCHOBAHUS IPOCKIIMU JIMHAU NaJieHust (ToYka M) BIOJb JIMHUK POCTUPAHHS OTKJIA-
JbIBaeTCSl B MacuTade KapTbl pa3HHUIA MEXAY aOCONIOTHBIMA OTMETKAMM JIMHHM
npoctupanus AB u CJ[ (otpe3ok mK. Ha puc.10), 3artem, coenunus Touky K ¢ Tou-
Ko# N, mosyuaem yron magenus (yron X Ha puc.10).

Cnenyer uMeTh B BUAY, YTO BTOPYIO JIMHUIO MPOCTUPAHUS MOKHO U HE MPOBO-
JIMTh, & OITYCTUTh MEPICHAUKYIISAP (MIPOCSKIIMS TMHUY TTaJICHHS) K TIEPBOU JIMHUM MIPO-
CTHpaHMs U3 TOUKH IepeceueHus IOBEPXHOCTH IUIacTa ¢ 000l ropusonTansio. [Ipu
3TOM ISl IOCTPOCHMS YIjla MajJeHusl OT OCHOBAHMS JMHUU MaJIEHUs BIOJb JIMHUU
MPOCTUPAHMS CIIEAYET OTJIOKHUTh OTPE30K, PaBHbII B MaciiTade KapThl pazHULE ad-
COJIFOTHBIX OTMETOK JIMHUM MPOCTUPAHUS M TOUKH, U3 KOTOPOUH MPOBOAMIICS HEepIICH-
auKkynsp. YeM Oodbiie pa3Huila aOCONIOTHBIX OTMETOK JIMHUM MPOCTUPAHUS U JaH-
HOM TOYKH, TEM TOYHEE OYJET MOCTPOEHHUE YIJia MaJeHUsI.

[Tpu ompeneneHun >IE€MEHTOB 3aJIETaHUs CIIOEB Ha Ie0JIOTHYECKO KapTe HeoO-
XOJUMO BCE€ IIOCTPOCHHUSI BBIIIOJHATH 110 OJHOM M TOM K€ IOBEPXHOCTU HAIIacTOBa-
HUs (110 KPOBJIE WIK MoIomBe - puc.11).

B ygactHBIX cuTyanusx, Korja B mpejenax reojlorn4eckoil KapThl MOBEPXHOCTb
KaKoro-TO IJIacTa HE MEepeceKaeTcs OJHOM U TOM K€ TOPU30HTANIbIO B JIBYX MECTaX,
0OBIYHO MCHOJB3YIOT METOJI MPOMOPLUOHAIBHBIX OTPE3KOB

MacwTtab 1:1000 MacwTtab 1:1000




18

OrnpesiesnieHNe UCTUHHBIX 3JEMEHTOB 3aJIeraHus M0 JIBYM BUAMMBIM YIjIaMm
NaJieHUs B HAPABJICHUSX, a3UMYThl KOTOPBIX U3BECTHBI

DTOT crmoco0 onpeaeneHus JIEMEHTOB 3aJIETaHUsI TIPUMEHSETCS B TEX CIIyJasX,
KOTJIa HeJIb3s1 HETOCPEJICTBEHHO 3aMEPUTh UCTUHHBIE AJIEMEHTHI 3alieTaHus. JTO Obl-
BA€T MPU BCKPBITUM IJIACTA JBYMS BEPTHKAJIbHBIMU CTEHKamu Inypda, Kapbepa, Oe-
peroBoro oOphIBa U APYTMMHU HCKYCCTBEHHBIMU M E€CTECTBEHHBIMU OOHAKCHUSIMHU.
PaccmotpumM »TOT MeTOA MO JaHHBIM, M3J0KEHHBIM B yueOHuke A.E.Muxaitnosa
(1973 ., cTp. 117-118).

B oxnoit u3 creHok mypda (puc.12), opuentupoBanHoii mo asumyty OB 130°,

BCKPBITBIH IJIACT UMEET BUAUMBINA yroi najaeHus 26° (o), B APyroi, OpHeHTUPOBaAH-
Holt o azumyty FO3 216°, Ta ke camas MJIOCKOCTh HAIUIACTOBAHUS MaJaeT Mo yr-
oM 38° (o). McTuHHOE MajeHue miacTa Mo AByM BHIAMMBIM ONPEAEIsACTCS IPHU 1MO-
MOIIHM rpadUuecKoro MOCTPOCHHUS, BHIMOIHAEMOr0 Ha OyMare ¢ MOMOIIbI0 JTUHEHKH,
TPAHCIIOPTUPA U HUPKYJsa. MBICIEHHO paccedeM CTEHKHU Inypda TOpPU30HTAILHOMN
iockocthio (BOA) Tak, 4ToOBI OHa TIepecekIia TiacT B 00enx cTeHkax. Ecim coemu-
HUTh TOYKHU MEPECEUCHHUS IJIACTA C TOPU3OHTAIBHON MIOCKOCTHIO MPSMOH, MOTYy4YUM
JUHHIO ero npoctupanus (AB), neprneHaAuKyIsip K JUHHHA TPOCTUPAHUS 110 MaICHHIO
miacra siBisgercs Junueit nagenus miacta (BIY). BO - npoekuus nuaun naaeHus. B
pe3yabTaTe 3TUX MOCTPOEHUN MOJYYEHO TPH MPSMOYTOJIbHBIX TpeyroibHuka Al'O,
BI'O, BI'O, koTopsie uMeroT 0iHy 0011y10 cTopony (I"O).
JInst onpenesieHrsl a3UMYTOB JIMHUM MPOCTUPAHUS U MAJCHUS MBICIEHHO IMOBEPHEM
tpeyroabHukn AI'O, BI'O, BI'O 10 ropu3oHTaIbHOTO MOJIOKEHHUS BOKPYT CTOPOH,
JIeXaIIMX Ha TOPU30HTAIBHON IJIOCKOCTH, MIEpeceKarolieit crenku mypda. s atoro
npoBoauM Ha deptexe (puc.13) munuio mepuauana CHO, u3 touku O npu MOMOIIH
TpaHcropTupa npoBoauM jBa Bekropa Ob u OA, HanpaBiieHHE KOTOPBIX

Puc. 12
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COOTBETCTBYET a3UMYTaM 3aMEpPEHHBIX BHAUMBIX MajaeHuil. Tak kak cropona 'O
oO1as /yisi Tpex TPEyroabHUKOB, U YA00CTBA MOCTPOCHUS IPOBEIEM OKPYKHOCTh
MPOU3BOJILHOTO paauyca ¢ neHTpoM B Touke 0. M3 aToii ke Touku O BoccTaHaBnmBa-
€M MEePHEeHANKYIISIPhI K MPOBEICHHBIM HAIMPABICHUSAM BUAMMBIX MaJCHUN U MPOI0J-
KUM HUX JI0 TIEPECEUCHUSI C OKPYKHOCThIO B Toukax ['; u [, B obenx s3tux Toukax

NoNe
BapuaH- | HampaBneHne BUAMMOrO MaieHUs Bunumelii yron nageHus
TOB
1 CB 40 OB 135 10 15
2 CB 35 OB 115 18 30
3 103 135 103 220 15 40
4 OB 150 103 240 20 25
5 OB 140 KO3 210 35 15
6 103 260 C3 350 22 45
7 103 200 C3 280 10 30
8 CB 60 C3 330 10 50
9 CB 45 C3 300 60 )
10 CB 40 OB 120 50 30
11 OB 130 KO3 200 30 20
12 OB 160 KO3 235 30 15
13 C3 315 CB 30 30 15
14 103 230 OB 130 23 30
15 103 230 C3 355 25 45
16 O3 235 C3 340 30 10
17 CB 10 OB 100 35 20
18 CB 25 OB 160 40 15
19 103 225 OB 115 30 55
20 KO3 260 OB 170 16 28
21 OB 100 CB 30 28 40
22 OB 125 CB 45 30 30
23 O3 265 OB 175 35 25
24 KO3 265 C3 350 60 15

CTPOUM TIPHU TOMOINU TPAHCIIOPTHPA YIJIIbI, TOMOJHUTEIBHBIE K COOTBETCTBYIOIIUM
BUJIUMBIM yTJIaM majfeHus. A umeHHo, k Hanpasiennto FOB 130 yron 90 — a; , a k
Harnpasienuro K03 216 yron 90 — a,. CTOpOHBI TOCTPOSHHBIX JOMOJHUTEIBHBIX yT-
JIOB TMPOIOJKAEM JI0 TIEPECEUCHUS UX C HAPABICHUSIMHU BUAUMBIX TAJICHUNA B TOYKAX
A u b. CoequHuB mpsAMON 3T TOYKH, MOTYyYaeM JIMHUIO MPOCTUPAHHS TJIOCKOCTH
HaractoBanus. M3 Touku O ormyckaem Ha ipsamyio Ab nepnenaukysip OB, koTopsbrit
YKa3bIBa€T HAMpaBICHUE WCTUHHOTO TAJCHHS JAHHOW IJIOCKOCTH HAIIACTOBAHMS.
ABUMYT UCTUHHOTO TIAJICHUS ¥ IPOCTUPAHUS OTIPEACIIACTCS C TIOMOIIHIO

TpaHcropTHpa. B HameM npuMepe a3umMyT UCTHHHOTO TafgeHus paBed KO3 187°. Jlns
MOCTPOCHHSI HICTUHHOTO yIiia majaeHust u3 Touku O mpoBOIMM NEPIEHIUKYISIP K JTH-
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Huu OB 110 mepeceveHuss ¢ OKPY)KHOCTBIO B Touke I'3. [TonydeHHYIO TOUKY COCIMHS-
eM npsiMoii ¢ Toukoi B (muuus magenus). Yron OBI'z (o) 1 OyeT HCTHHHBIM yIJIOM
najseHust. BeauuuHy ero 3aMepsiioT TpaHCIOPTHPOM. Hibke MPHUBOAMTCS HECKOIBKO
PUMEPOB Ha ONPE/CICHUE IEMEHTOB 3aJeraHus CJI0s M0 JBYM BHUIMMBIM ITaJICHH-
SIM.

2.2.2. OnpenencHue TIyOWHBI 3aJIETAHUS CJIOCB B 33ITaHHOM TOYKE

Brixon ciosi, moka3aHHbIN Ha KapTe C TOPU3OHTAISIMU, TAET BO3MOKHOCTD OIpe-
JeMUTh T1yOuHY 3ajJeraHus ero B 000N TOUKE JAaHHOTO y4acTKa ¢ MOMOIIBIO 3aJ10-
KEHUs. ITO MOKHO pa3obparh Ha mpocToM npumepe. Ha puc.14 naH BeIXoa moBepX-
HOCTH Har1aCTOBaHUs (KPOBJIM WM MOJIOMIBEI), TIIYOUHY 3a7eraHusi KOTOPOM B TOUKE
A Heobxoaumo ompenenuTthb. Jjis 3TOro MpoBOAMM JBE JIMHUM MPOCTUPAHUS yepes
TOYKU TE€pPECceUeHUs JMHUM BBIXOJIa JTAHHOW MOBEPXHOCTHU HAIIACTOBAHUSI C TOPU-

sorTasiMu 90 u 80. PaccrosiHue mexay HuMU (BeanuuHA "a") U OyleT BEIMYMHOU
3anoxkeHud. Jlanee, U3 TOYKW A K JMHMM TOPOCTUPAHUS MPOBOAUM MEPIEHIUKYIISP

(MpoeKIuI0 JTMHUM TaACHUs), Ha

90 80 KOTOPOM  OTKJIAJbIBAEM OTPE3KH,
paBHBIC  3aJ0KEHHUIO. Y UYHUTHIBAs

& a—rE\a a _ a A CTPOTO Ha BOCTOK), onpezessiem
BBICOTHBIE OTMETKH  BBIOpaHHOM

a3uMyT mnajieHus: (B mpuUMepe - 3TO
70 60 50 40 30Q/20_10
L 90— / IIOBEPXHOCTH  HAIUIACTOBAHHSA B

KOKJI0M W3 3TuX ToYek. [Ipu stom

80 70 / a0CoOJIFOTHAs OTMETKA MOBEPXHOCTHU
P . 60 J_BU“ HaIJIACTOBAHUS B TOYKE A B HaIllleM
cnyuae paBHa 10 M. Ha nHeBHOM

Puc.14 MOBEPXHOCTH TOYKa A JIEKUT Ha

ropm3oHTain 70 M. Jlnma ompeneneHus TIyOWHBI 3aieTaHHUsS JaHHOW IUTIOCKOCTH
HaIlJIACTOBAHUS M3 OTMETKH peibeda Haa0 BBIUECTh OTMETKY ITOBEPXHOCTH HArlIa-
croBaHud B 3aganHHoi Touke: 70 - 10 = 60 m.

Takum oOpaszom, riayOWHa 3aneraHusi JaHHOW MOBEPXHOCTH HAIJIaCTOBAaHUS B
Touke A paBHa 60 M.

2.2.3. OnpeneneHne MOIITHOCTH CJIOEB 10 T€OJIOTHYECKON KapTe

Ornpezenenrie KICTUHHOW MOIIHOCTHU CJIOS MO M€0JIOTUYECKON KapTe MOXKHO Clie-
JIaTh HECKOJILKIMH CTIOCOOaMHU.
1-# cnoco0. ITocTpouTh TeoNOrHYECKUit pa3pe3 BKPECT MPOCTHUpaHus mopos (T.e. mo
MaJeHNI0) TakK, YTOOBI JUHHS pa3pes3a IepeceKaia KpOBIIIO U MOIOMIBY ciios. Mol-
HOCTh B JJAHHOM CJIydyae 3aMepsieTcs Ha paspese (puc.15).
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W BepTHKaNLHLIA 1:2000
Puc. 15 Puc.16 u 17

2-1i c1ioco6. ITOT crmocoO ompeeICH ] MOIITHOCTH CJIOS 3aKJIFOYaeTCsl B OIpe-
JIEIICHUU OTMETOK KPOBJIM M TTOJIOIIBBI CJIOS IO OJTHOM M TOM YK€ JTMHUU TIPOCTUPAHUS.
B nmpumepe Ha puc.16 BricoTa kpoBnu ciiosi B Touke I paBHa 225 M, a BeIcoTa T10-
JIOIIBBI €051 B TOYKE JI, pacmoyio’)KeHHOM 1o TOM K€ JIMHUU MPOCTUpPaHUs, paBHa 175
M. [Ipebitienne Touku I1 Hax Toukoit JI ecTh BepTHKaNbHAS MOIIHOCTH ciios ( h. Ha
puc.17). Kak BugHO U3 paspesa Ha puc.1l7, uctuaHas MoiiHocTh ciosi (H) paBHa Bep-
THUKaJbHOW MOIIHOCTH, YMHOKCHHOM Ha KOCHHYC yIJia majaeHus cios, t.e. H = h -
COS a. Beprukanbuas MomHOCTh cios h = 225-175=50 M, oTcroa HCTUHHAS MOIII-
Hocth ciost H = 50 - cos 12°, H=50-0,978=48,9 m. Ilpu yrnax magenns po 13° mo-
MpaBKy MOKHO HE BBOJIUTH, T.C. IPUHUMATh BEPTHKAIBHYIO MOIITHOCTh 32 HCTUHHYIO,
TaK KaK OIMMOKa HAaXOAUTCS B MPEJe/Iax TOYHOCTH HAIIMX U3MEPCHHH.

Yupaxnenue Ne | o kapte Ne 6 u3 atnaca kapt npod. E.B.Munanosckoro. On-
peAenuTh MOLHOCTH ¢J10€B 1, 2 1 3 U 3JIeMEHTHI 3aJIeraHusl.

3-ii cnioco0. B ciydae, korja He ynaercs OJHOM M TOU K€ JIMHUEH MPOCTUPAHUS
nepecedb 00e MOBEPXHOCTH HAIJIACTOBAHUS (ITO Hallle BCETO MPOHMCXOAUT IPH COB-
NaJICHAH MTPOCTHPAHUS TTOPOJ] ¥ SJIEMEHTOB THIpOTpadun), Ui ONpeIeeHus] BEPTH-
KaJIbBHOW MOIIHOCTH MOYKHO BOCITIOJIB30BaThCs MOHATUEM 3aJ10KeHU. s aToro noc-
TaTOYHO MPOBECTH IO OJHOM U3 IMOBEPXHOCTEW HAIIACTOBAHUS JIMHUIO TPOCTUPAHUS
Y OIIYCTUTh HAa HEE NMEPIEHAUKYISAP U3 TOUKH, PACIIOJIIOKEHHON Ha APYrOM MOBEPXHO-
ctu HariactoBanus (Touka A Ha puc.18), ormMeTka KoTOpOit m3BecTHa. Ha meprnenu-
KyJIIpe HEOOXOAUMO OTJIOXHUTH OTPE3KH, paBHbIC BEIMYMHE 3QJI0KEHUS U, 3HAs Ha-
[IPaBJICHUE NAJACHUSA, ONPEACIUTh OTMETKY JIMHUM NIPOCTUPAHMS, IPOXOIALICH Yepes
TOYKY A, HO JJI TOW MOBEPXHOCTH, [0 KOTOPOW NPOBENEHA MCXOJHAs JIMHUS IPO-
ctupaHus. Tenepp 0CTaeTCA CPAaBHUTh OTMETKY 3TOM HOBOW JINHUM NIPOCTUPAHUS IS
NIEPBOi MOBEPXHOCTU U TOYKU A, PACHOJIOKCHHOW Ha JPyrod moBepxHOCTH (B Ha-
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meM Ci1ydac BCPTUKAJIIbHAS MOIIHOCTL paBHA 300 M). WUctunnas MOITHOCTDL OIIpCacC-
JISIETCA KaK U B IPEABIAYIIEM Clly4dae C IIOMOLIbBIO COS yrJjia MaJiCHUs.

. \'.' e . v e
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N : D=
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900

: 2N 1000 2
- ,%0 7

Puc.18
2.2.4. TlocTpoeHHE BBIXO0B HAKJIOHHO 3QJICTAIOIINX CJI0CB HA KapTe

C TOPHU3OHTAIAMU (MPOJIOKECHHE CIIOCB)

BbIx0opl HA MOBEPXHOCTh HAKJIOHHBIX CIOEB MOT'YT MMETh Pa3IMYHbIE OYepTa-
HUs, KOTOPBIE 3aBUCAT OT yIJia MaJieHus ClIoeB U ocobeHHocter penbeda. [Ipu pac-
YJICHEHHOM pelibe(e BBIXOIbI CIIOEB HAa TIOBEPXHOCTh UMEIOT BU HEMPEPHIBHBIX 3WT-
3aroB. [Ipu BbIpaBHEHHOM ILJIOCKOM pelbede BBIXOJ KPOBIU WK MOJOIIBBI HAKIOH-
HOTO CJI0si OyAeT UMETh BHUJ MPSIMOM JIMHUK (TIPH MOCTOSHHOM TPOCTUPAHUH) WA
U30rHYTOM JIHUK (MpH U3MEHEHWU MpocTUpaHus). [Ipu BepTHKAIBHOM 3ajeraHuu
KOH(UTrypanus BbIX0/la OBEPXHOCTEH HACIOEHUS Ha Ie0JIOTMYECKON KapTe HE 3aBU-
CHUT OT penbeda v 00yCIOBIICHA JIUITh U3MEHEHUSIMU TIPOCTUPAHUS CJI0EB. B ciydae
MOCTOSTHHOTO MPOCTUPAHUs TAKUX CIIOEB UX I€0JIOTUYECKUE TPAaHMIIbI HA KapTe UMe-
10T BUJ IPSIMBIX JIMHUH.

B npaktuke reonoropasBeovHbIX pabOT HEPEAKO BO3ZHUKAET HEOOXOJIMMOCTb
IIOCTPOEHHUSI TIOJIHOTO BBIXO/Aa HA MMOBEPXHOCTh HAKIIOHHOTO IJIACTa MOJIE3HOI0 UCKO-
MaeMoro, €clii OH OOHaXX€H B OJHOMU JIUIIb TOYKE, I'/I€ MOXKHO 3aMEPUTDH €r0 3JIEMEH-
ThI 3aJIeTaHus U UCTHUHHYIO MOIIHOCTb. Hampumep, miacT yrist oOHaxeH B Oepero-
BOM YCTYIIE€ B pyCJI€ pY4bsl, & HA OCTAJIbHOM TEPPUTOPUU MEPEKPHIT TOKPOBHBIMU OT-
noxxeHussMu. s 3¢ (HeKTUBHOTO BCKPBITHS TUIACTa C IOMOIIbIO Pa3BEIOUYHBIX KaHAB
HEO0OXOIMMO MPEABAPUTEIFHO HAMETUTh HA T€0JIOTMYECKON KapTe €ro BBIXOJ MO
MaJOMOIIIHBIM YE€XJIOM YETBEPTUUHBIX OTIOKEHUMH.

[TocTpoeHnne BBIXOJA HAKIOHHOIO IUIACTAa HA IOBEPXHOCTh IIPOMU3BO-
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IUTCS cieayromuM oopazoM (puc.19). [Ipearnonoxum, TIacT BCKPHIT B TOUKE A,
B KOTOPOHW 3aMepeHBbl €ro 3JIeMEHTHI 3ajeraHus (Mo KpOBJIE) U MOIIHOCTE:
a3.nman.170 B 30, momuocts 20 M. [TocTpoeHue BhITIONMHSAETCS HAa Tonorpaduue-
ckori kapte macmradba 1:5000 ¢ ceuenunem ropuzonTaneit yepe3 10 m. Uepes
TOYKY A, PacrojoKEHHYIO B KPOBJIE CJIOS, TPOBOJUM B COOTBETCTBUH C UCXOJ-
HBIM a3UMYTOM JIMHUIO MajcHus (TOUHEe rOPHU3OHTATBHYIO MPOCKIIMIO ITOM JIH-
HUH) U MEPICHIUKY/IAPHO K HEH - JTUHUIO MPOCTUPaHUsA. AOCOIIOTHAS OTMETKA
9TOW JTUHUM TpocTUpaHus OyneT paBHa 60 M. [TpogomkuM IMHUIO POCTHPAHUS
3a paMKy KapThl U JAJTbHEHUIINE TTOCTPOCHHS OyaeM BBITOJIHATh Ha MUJUTHMET-
poBOii Oymare, KoTopasi TOJKJICHBAETCA K KapTe TaKuM 00pa3oM, 4ToOBI Mpo-
JOJKCHHE TMHUU TIPOCTUPAHUS COBIANIO C OJHOW M3 TUHUI HA MHJUTHMETPOBKE.

Pamka kapThl

Puc. 19

K ucxomHOW JNHHWM TMPOCTHUPAHHS B MPOM3BOJIBHO BBIOpAHHOW TOYKe Aj
MPOBOJUM TEPICHIUKYISIP, 0003HAYAIOIMNN CJIe OJHOW M3 TOPHU30HTAIBHBIX
MJIOCKOCTEH, KOTOPBIMHU B JlaIbHEHIIIEM OyaeM IepecekaTh yroybHbIA macT. K
JTaHHOM JIMHUH (MPUHITOMN 3a TOPU3OHTAIBHYIO JIMHUIO) Yepe3 TOUKY Aj MOJ yT-
aom 30° (yriom majeHMs) MPOBOIUM TMPSIMYIO, KOTOpas W OyaeT 0003HA4aTh
KpOBIIIO TuiacTa. Takum 00pa3oM, 4epTek, Ha KOTOPOM IOKA3aHO MOJIOKECHUE
KpOBIJIH, pa3BepHYT oA yriaoMm 90° kK UCXOAHON JTMHUU MPOCTUPAHUS, TPOXOIS-
el Ha kapTe uepe3 Touky A. Jlaiee nepeceyeM KpOBIIIO IUIacTa rOPU30HTANIb-
HBIMHU TJIOCKOCTSIMU 4Y€pe3 MHTEPBAJIbl, paBHbIE CEUEHUIO TOPU3OHTANIEH B Mac-
mrabe kaptel. B npunsatom macmrabe (1:5000) u npu cedeHHH ropu3oOHTANICH
gepe3 10 M 3TOT HHTEpBAN OyIET paBEH 2 MM.

Crnenpl TOPU3OHTATBHBIX TUIOCKOCTEH, pacCeKarolMX IJIacT, 0003HAYCHBI
Ha YEPTEKE CEpPUECH JIMHUW, MapauICIbHbIX UCXOJAHOM CEKYIIEH JIMHUM, TPOXO-
ndiie yepe3 Touky Aj. KonnuecTBo JMUHUM, MEpeCcEeKaroNUX KPOBIIO, OIpese-
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JI€TCS pa3HUIIeH aOCOTIOTHBIX BBHICOT CaMOW HM3KOW M CaMOM BBICOKOW TOpH-
30HTaJIEN B Mpeaenax KapTel. TOUKM MEepecevueHus: ITUX JIMHUKA C KpOBIEH Iuia-
cTa 0003HAYAIOT CIICIbI JMHUHN MPOCTUPAHUS, TPOBEIACHHBIX 10 KpoBiae. OTMET-
KM 3THX TOYEK OYJyT COOTBETCTBOBAThH OTMETKAM CEKYIIUX JUHUHN, KOTOpPbHIC
OTIPENIEIISIFOTCS. OTHOCUTEIIBHO BBICOTHOM OTMETKHM HMCXOAHOHN JinHuu (60 M) c
yueToM HMHTepBasa cedenus (uepe3 10 m). Ilpu 3TOoM abCOMIOTHBIE OTMETKH
KPOBJIM B YKa3aHHBIX TOUKaX JOJKHBI YMEHBIIATHCS IO MA/ICHUIO IaCTa U yBe-
JIMYMBATHCS B HANPABJICHUM €r0 BOCCTaHMs. M3 3TUX TOUEK MPOBOJIUM JIMHUHU
MPOCTUPAHUS, KOTOPbIC MapasjieabHbl UCXOJIHOW JMHUM MPOCTUPAHUS, TTPOXO-
IAIIEeH Ha KapTe yepe3 TOuKy A. PaccTosiHue MeX1y COCEIHUMU JIMHUSMHU TPO-
CTUpaHUs U Oy/IeT BEIMUUHOMN 3a510KeHUs. OHO JTOJDKHO OBITh MOCTOSIHHBIM TTPH
BBIJICP)KAHHOM yTJIe TaJeHUs W BHIOPAHHOM HWHTEpBajie Ce4YeHUsl. BhICOTHBIC
OTMETKHU JIMHUM MPOCTUPAHUS PaBHbI BBICOTHBIM OTMETKaM KpOBIIM IUIACTA B
COOTBETCTBYIOIIUX TOYKaX. JIMHUU MpOCTUpaHUs TPOBOASATCSA YEPE3 BCIO KapTy
C OJTHOBPEMEHHOU (PUKCAIMEH TOUEK MX IMEePEeCceUEHUs ¢ COOTBETCTBYIOIIUMH UM
[0 BBICOTE€ FOPU3OHTAISIMU. VIMEHHO B TOUYKaX, I/I€ BBICOTHBIE OTMETKHU JIMHUN
MPOCTUPAHUS COBMAAYT C OTMETKaMH TOpPU30HTaleil penbeda, KpOBIs IJacTa
JOJ>)KHA BBIXOJIUTh HA MOBEPXHOCTh. COEIMHEHUE 3TUX TOYEK IJIABHOW KPUBOU
JaCT U300pa)KeHUE TOJIHOT'O BBIXOJIa KPOBJIM IIJIaCTa B MpeJenax BCEro ydacTka
(puc.19). Ilpu sToM auHMS BbIXOAa KpoBiHu (IOIOIIBHI) IIacTa HE JOJKHA Iie-
pecekaTh JUHUHU MMPOCTUPAHUS U TOPU3OHTAIH pelibeda MHAUe KaK B YKa3aHHBIX
toukax. [Ipu mosorux yriax majaeHdus W U3PE3aHHOM penbed)e JIMHUHM BBIXOJa
MJacTa MpUOOPETAIOT CIOXKHBIE OYepTaHMsl, MpUOIMXKarouecs K KoHpUrypa-
Uy ONMKaWIMX TOPU3OHTANICH B Cllydae MaJeHus IulacTa B CTOPOHY, MPOTHU-
BOIIOJIOKHYIO YKIIOHY penbeda (puc.20).

:?n?

Puc. 20

HpOJ'IO)KeHI/Ie MMOAOIIBHI IINIaCTa MPOU3BOAUTCSA aHAJIOTHUYHBIM CIIOCOOO0M. I[J'I}I
9TOTO HeO6XOZII/IMO B MacmTabe KapTbl B HAITPABJIICHUHA 0oyiee HU3KUX OTMETOK-
CCKYIIUX JIMHUHN OTJI0KUTh MOIIHOCTD TJIaCTa U IPOBECTHU IMOAOMIBY ITapali-
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JEeTbHO Kposie. /[lamee HaxoguM TOYKH TMEPECEYEHUs TMOJOUIBBI C TO-
PU30HTAIBHBIMU JIMHUSIMH, PACCEKAIOIIUMU IUIACT, U Y€pe3 HUX MPOBOAUM JIU-
HUM nipocTrpanus (Ha puc.19 0003HaYCHBI MyHKTHPOM). B OTIEIBHBIX cydasix
(korya BepTHKajIbHAsS MOIIHOCTh IIacTa OyIeT KpaTHOW CEUCHHIO FOPHU30HTa-
JeH ¥ TpHU TMOJIOTUX YIJIaX MaJeHHUs) 3TH JUHUK MOTYT COBIAAATh C JTUHHSIMHU
MPOCTUPAHMS, paHee TPOBEJACHHBIMU 0 KPOBJIE IJIaCcTa, HO OyIyT UMETh UHBIC
BBICOTHBIE OTMETKHU. B Tex ciydasix, Korjga UCXOIHbIE SJIEMEHTHI 3aJeraHus 3a-
MEPSIIOTCS IO BBIXO/1y OAOIIBBI, BCE MOCTPOEHHUS MPOBOSITCS aHAJTIOTUYHO OIMU-
CaHHBIM, HO JUIsl TPOBEACHUS KPOBJIM MOIIHOCTD IJIACTA OTKJIAJbIBAECTCA B Ha-
MpaBiieHUU 00Jiee BHICOKUX OTMETOK CEKYIIUX TIOCKOCTEH.

JInst yTOUHEHUs MOJ0KEHUS BhIXOJA TUIacTa Ha TOBEPXHOCTh B MECTax Ie-
peruboB TMOBEPXHOCTU pelibeda CleayeT MPOBECTH JOMOJHUTEIbHBIE TO-
PU30HTAIb U JTUHUIO IPOCTUPAHUSI C TPOMEKYTOUHOU BBICOTHOM OTMETKOM.

2.2.5. TlocTpoeHue TeoJaorHYecKUuX pa3pe3oB MpPU HAKIOHHOM 3ajeraHuu
CJIOEB

[Ipu mocTpOEHUH T€0JOTUYECKHUX Pa3pe30B sl YYACTKOB C HAKIOHHBIM 3a-
JIETaHUEM CJI0E€B BO3MOXHBI Pa3JIMYHbIE CIIyYau:

1. Cnon UMEIOT OJMHAKOBBIM a3UMYT W Yroy MaJieHus, T.€. JIEXKAT MOHO-
KJIIMHAJIBHO, U U300PaKEHBI HA KapTe C TOPU3OHTAJISIMH.

2. DneMeHTHI 3aJieTaHusl He HAaHECEHBI Ha KapTe, pelibed) MOKa3aH BBICOT-
HBIMH OTMETKaMH M THAPOrpaduyeckoii ceTbio (ropu30HTaNICH HET).

3. [TocTpoeHwme reoTIOTHYECKUX Pa3pe30B MO CKBAKUHAM.

PaccmoTpuM Kaxxplii U3 CIIy4aes.

1. Ciou jie)xaT MOHOKJIMHAIBHO, pelibed MoKa3aH rOpU30HTAISIMU

Ha kapre ¢ TOpH30OHTAISIMH JIETKO YCTAaHOBUTh MOHOKIMHAIBHYIO (hopMy
3aJIeTaHusl, €CJIM TPOU3BECTH 3aMep JIEMECHTOB 3aJICTaHUs JJIS KaKJIOTO CJIOSL.
[Tocne 3Toro BBHIOWpACTCS JHHHS pa3pe3a, KOTopas OJDKHA IMepecedb MaKCH-
MaJIBHO BO3MOJKHOE KOJHYECTBO CIIOCB M MPOXOJUTH B HANPABJICHUU TaJCHUS
ciioeB (BKpecT mpoctupanus). Tonorpadudeckass ocHOBa JijIsi T€OJIOTHYECKOTO
paspesa (Tomorpadudeckuii mpoduiab) CTPOUTCS OOBIYHBIM CIIOCOOOM IO TOPH-
30HTAJISAM, TIPH 3TOM HaJ0 00s3aTeIbHO TIOMHUTH, YTO BEPTHKAIBHBIA MacIITad
pa3pe3oB IOJDKEH OBITh paBE€H FOPU30HTAIBHOMY, T.€. MacIiTady kapTel. Ha Ta-
KHX pa3pe3ax yribl MajeHHs CIIOCB OYIYyT paBHBI HX UCTHHHBIM 3HAYCHUSM, 3a-
MEpPEHHBIM 110 KapTe. OJTHAKO BCTPEYAIOTCS TAKHE YCIOBHS, TP KOTOPHIX BEp-
TUKaJIBHBIA MacmTad pa3pes3a MPUXOIUTCS YBEIMYUBATH. DTO HEOOXOIUMO Jie-
JaTh B T€X CIydYasx, KOIJIa Ha pa3pese, MMCIOIIEM MEIKUH BepTHKAIBHBIA Mac-
ITad, MOKa3hIBAIOTCS CIIOM C HEOOJBIIION MOIITHOCTHIO M C HE3HAYUTEILHBIM yT-
JIOM HAKJIOHA, WJTK KOTJIa Ha pa3pe3e BMECTE ¢ HAKIIOHHBIM M300PaKar0TCs CIIOH,
3aJIeTaloie TOPHU30HTATBHO H UMEIOIIHE HEOOJBIITYI0 MOITHOCTE. [Ipu yBenn-
YCHUH BEPTHKAJIBLHOIO MacIiTada pa3pes3a M0 OTHOIICHUIO K TOPH30HTAITBHOMY
YIJIBl HAKJIOHA CJIOEB YBEIWYHMBAIOTCS 10 CPABHEHUIO C WX MCTUHHBIMU 3HAYe-
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HusMH (cM. iprtoskenue Ne 1).

He Bcerga mMokHO 3aj1aTh pa3pe3 B HalpaBiICHUU IMaJICHUS CJIOEB, YTO
OOBIYHO OBIBAET CBA3aHO C HATWYMEM HECKOILKHX KOMIUIEKCOB HAKJIOHHO 3alie-
ralolyx CI0EB, UMEIOIIUX pa3IMYHbIE 3JIEMEHTHI 3aneranus. Ecinu paspes uner
HE 110 MajieHuIo (KOCoe pacoyioKEeHUE), TO Ha pa3pe3e OTKIAJAbIBACTCs YroJl ma-
JICHHS, B3AThIH M0 TabymIe monpaBok (mpuinoskenue Ne 2, 3).

Ecnu mpu mocTtpoeHuu paspe3a HEOOXOIUMO YBEIUMYHUTH BEPTUKAIbHBIN
MaciiTad ¥ BBOJIUTH MOMPABKY HA KOCOM pa3pe3, TO BHAYAJIe BBIYHUCISIOT U3Me-
HEHHBIN YTOJI JJIs KOCOTO pa3pesa, MOYYSHHOE 3HAYCHHUE yIila MePECUYNThIBAIOT
C MTOMOIIIIO TAOJUIl B COOTBETCTBUU C OTHOIIIEHUEM TOPU30HTAIBLHOTO MACIIITa-
06a k BepTukaibHOMY. HeoOxoqumMo uMeTh B BUAY, UTO Ha pa3pe3ax C YBEJHU-
YCHHBIM BEPTHKAIBHBIM MAaCIITa0OM UCTHHHAs MOIIHOCThH CIIOEB (3a HUCKITIOYe-
HHUEM 3aJIerafolluX BEPTHKAIBHO), KaK U YIJIbI MaJeHUs, OYIyT HCKa)KCHBI.

[Ipu ydete Bcero BBINIECKA3aHHOTO pa3pe3 Yepe3 YUacTOK ¢ HAKIOHHBIM 3a-
JIETAaHUEM CJIOEB CTPOMUTCS MPOCTO. Ha moAroToBICHHYIO TonorpaduuecKyro oc-
HOBY pa3pe3a CHOCATCSI TOYKHU MEPECEUCHHUs TCOJOTUUECKUX TPAHUI] C JIMHUEH
paspesa u M3 ATUX TOYEK B HAIPABJICHUU IMAJICHUS CIOEB OTKJIAJbIBACTCS yroJ
najenus (puc.21).

VYmpaxuenus o kaptam NeNe 8, 9,11,13 u3 atnaca E.B.MunanoBckoro.

2. DIIeMEHTHI 3aJIeraHus He HaHECEHBLI Ha KapTe, DGJ’IBGd) IIOKa3aH BbI-
COTHBIMH OTMCTKAMHU U mzmorpad)nqecmﬁ CCThIO

[Ipu oTCyTCTBHMM TOpPU3OHTANCH TOMOTpadUISCKUd TPOPUITL CTPOUTCS TIO
JTAHHBIM BBICOTHBIX OTMETOK KapThl U Ha OCHOBE aHalu3a rujporpaduyeckon
cetd. OTCYTCTBHE Ha KapTe 3JEMEHTOB 3aJIETAHUSI U HEBO3MOXHOCTh MX 3aMe-
PUTH BBI3BIBAIOT HEOOXOJUMOCTH MPOBOJUTH JIMHUIO pa3pe3a Tak, 4ToObl OHA
JBaXK]IBI TIEpeceKaga OJHY U Ty K€ TMOBEPXHOCTh HAIUTacTOBaHHS (KPOBIIO WU
MOJIOMIBY KaKoro-yimOo ciosi). COeTMHeHNE 3TUX JBYX TOYCK IEpPECCUCHUs Ha
paspes3e W JaeT YroJi HakJoHa ciios (10 JIMHUU pa3pe3a), a MPH MOHOKIHHAIb-
HOM 3aJIeTaHUU U BCEU TOJIIIH.

3. IlocTpo€HHUE T€0JIOTHYECCKUX PAa3pE30B 0 CKBAKUHAM

B cnyuae, xorna KopeHHbIE MOPOJIbI, 3aJIETaole HAKIIOHHO, EPEKPHITHI
JIOBOJIbHO MOIIHBIM YE€XJIOM YE€TBEPTUYHBIX OTIOXKECHHH, ISl TOCTPOEHUS T€0-
JIOTUYECKOTO pa3pes3a MCIOIB3YIOTCS pe3ynbTarhl Oypenus. Hambomnee mocto-
BEPHBIE MMOCTPOCHHUS MOIYYAIOTCS TPU HAJTUYMHU TaK HA3bIBAEMBIX 'TEPEKPBHITHIX
pa3pe3oB”, Korma CKBaXKHHBI MPOOYPEHBI MO MpodmiIsasM U, 1Mo KpailHell mepe,
JIB€ COCEHUE CKBAXMHBI BCKPBHIBAIOT OJHY U TY K€ MOBEPXHOCThH HAIJIACTOBA-
HUSL.

JUis OCTpOEHUsl FeoJIOTUYECKOTO pa3pe3a HeoOXOaUMO, Kak Bceria, IMo-
CTpOUTh Tomorpaduueckuii mpodusib, BBIHECTH HAa HETO CKBAXXUHBI B BUJIE BEp-
TUKAJIBHBIX JIMHUM U Ha MOCIEIHUX OTMETUTH TIIYOWHBI 3ajieTaHUsi KOHTAKTOB
Pa3IUYHBIX TUTIOB MOPo. B mepByro odepear HEOOXOAUMO MPOBECTH MOIOIIBY
YETBEPTUYHBIX OTJIOKEHUM, a 3aT€M IOCJIEAOBATENbHO COEAUHUTH OJHOUMEH-
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HbIE KOHTAKThl OJIHUX M TEX K€ MOPOJ MO JABYM COCEIHHM CKBa)KMHAM H IIPO-
JOJDKATH MX JIO TOJIONIBBI YETBEPTUYHBIX OTIOKeHHH. ['TyOnuHa paspesa orpe-
JeNsgeTcs NIyOMHOU CKBaXkHH (prc.22).

Ympaxuenue mo kapre Ne 131.

w200 100 1] 100 200 A00s

I eonorM4ecKkMi paspeas no

500" e B 500
400 : 400
300 - 300
20017 200
100 Mac Wwmalsl ropH30ETaNLHEIA 1K 100
BEpTWkEAEHEM ;10000
Puc.21 Puc.22

VYnpaxnenue no kapre Ne 131.
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[puiaoxenne Nel

TABJINIA NCKAXKEHU BEJITUUYUHBI YIJIA HAIEHUA ITIJIACTOB B
NPEYBEJINYEHHOM BEPTUKAJIbBHOM MACIITABE PA3PE3A (no E. E. MuianoBckomy,
ynpouieHo a0 0,5°).

OtHOCH- HcTruHHBIE YTIIBI AJCHUS
TEIbHOE

yBEIIMUCHUE
BEPTHUKAJIb-
Horo mMac- | 5° | 10° | 15° | 20° | 25° | 30° | 35° | 40° | 45° | 50° | 55° | 60° | 65° | 70° | 75° | 80° | 89°
mrada

x2 10 | 19 | 28 | 37 | 43 | 50 |54,5| 59 |635| 67 | 71 | 74 | 77 | 80 |825| 85 |87,5

x3 15| 30 | 39 |475|545| 60 | 65 |68,5| 72 |745| 77 | 79 | 81 | 83 | 8 | 87 | 88

x4 19 | 35 | 47 |55,5| 62 (66,5 70 |725| 76 | /8 | 80 | 82 | 83 | 85 | 8 [87,5| 89

X5 23 |415| 53 |61 |67 |71 74| 77| 79|81)|8)| 383|855 8 | 87| 88| 89
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Homorpamma jJs1  ompe-
JeJIeHUsl yrjia HAKJIOHA B
KOCOM pa3spe3e.

KpuBbie - uCTUHHBIC YTIIBI
NajCHMS; 10 OCH OpJUHAT
(cOoky) - yriel B KOCOM
paspese; mo ocu abcuuce
(BHU3Y) - YIIIBI MEXIY TPO-
CTUPAaHHUEM IUIacTa W JINHU-
el paspe3a. Hanpumep:
npoctupanne 1miacta CB
20°, MaJICHUE IOB
110°<45°, paspe3  mpo-
BEJICH Mo azuMyTty 5S7°;
57 - 20 = 37. Hanpasnssch
BBEPX IO TMEPICHANKYIIS-
py 37° no mepeceueHus ¢
KpuBoi 45°, HaxoIuM Ha
3TOM TIEPECCUCHUU TOpH-
30HTAJIBHYIO JIMHHUIO, COOT-
BETCTBYIOIIYIO YTy HAKJIO-
Ha TUIacTa Ha paspese, X =
31°.
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IMMpunoxkenune Ne3

HOJPA3JEJIEHAN.

Dparema Cucrema Otnen (3seno)
HH- Hn- -
Hasanue | gekc HasBanue TIEKC Ber HasBanue }(g‘w
Kaiino3zoii KZ |Yerepruunas Q | XKenrosaro-ce-|Cospenennoe|
phII Bepxneuem- v
sepmuynoe Qui

Cpeoneuem-
8epmuyHoe Qu
Huorcneuem- 0
gepmuyHoe !
HeorenoBast N  |XKenTslit [Lromnen N>
MuoueH N
IManeoreHoBas i) OpaHmszo— OnuroneH P,
JKEIITBIN DOoIIeH p
IManeouen 2
2,
Me3030ii MZ |Menosas K [3enenbiii BepxHnit K,
Huxuauin K
1
FOpckast J  |Cunuit Bepxuuit I
Cpenuuit b
Hwxnanit N
Tpuacosas T |®uoneroseii |BepxHui 13
Cpenuuii P
HuxHuit Ty
[Maneo3oii PZ |Ilepmckas P |OpamxeBo-  |Bepxuui P>
KopuuHeBbIM  |HuxHun =
KamenHno- C |Cepsrit BepxHnii Cs
yroJibHas Cpennuit C
Huoxunii 2
JleBoHCKas D |Kopuunewii |BepxHuit Ds
Cpennauii D
HwxHuii 2
D,
Cunypuiickas S Cepo-:«:ngeHmﬁ BerHHVﬁ S,
(cBeTubI) Huxuuit S,
OpnoBukckas O |OnuBKOBO- IéeDXHI/HZI 83
. peIHMI 2
3CJICHBII ok O,
Kem6puiickas ¢ |Cune-3esienbidl |Bepxuui C,
(TeMHBI#1) Cpennmii fa
HuxHuii 2
=g
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puioxenne Ne 4

MEXIAYHAPOJAHASA 'EOXPOHOJJIOT'HYECKASA HIKAJIA
(BECTH. MOCK. YH-TA. CEP. 4. TEOJIOI'51. 2004. Ne 6)
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Cucrema
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