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HNPEAUCTIOBHE.

MOXHO peLINTeABHO YTBEPHKAATh, UTO HH OJHA [e0Je3HIeckas pa6ora
B HMHXEHCDHOM JeJ€ He TPeOYeT TaKoil TIATEJbHOCTH, AKKYPATHOCTH M
TOUHOCTH, KaK pasOHBKA OCH GOJee UM MeHee JNHHHOTO TYHHENS BO BpemMa
€ro MocTpoiikM. Enpa saMeTHas HETOUHOCTL NpH Pa3BHBKE MOKET NOBJIEYD
3a co60it TPYIHO MONPABHMEIE HCKAXKEHHA COOPYIKEHUS M BEI3BATD 10pOTro
06XonsduiHecss nepejesKn W HCOpaBieHHs. Maneimas HEOCTOPOKHOCTDL
B pabOTe MM HEBEPHOCTL B U3MEPEHHAX MOFYT BHI3BATDL OTPOMHBIE nocae -
CTBUS H HCHOOPTHTbL BCE 1€a0., MOKHO GBi10 GHl NPUBECTH A0OBOJALHO MHOTO
NPUMEPOB, KOTAA HENPHHATHE BO BHMMAaHHE BCEX MPEAOCTOPOKNHOCTEH OTpa-
HanoCh Ha pasbuBKe TyHHeNst B camMoil rpyGoil (opme.

Meue namsaren cayudait y nacs CCCP, xoraa B 1914 r. ua Ypane npu
pa3buBke TynHens anmHO# 1107,3 mtp. B pesy/abraTe HEJOCTATOYHO BHH-
MaTeALHOH paGoTH NOMYYHNACH CIOMAHHAA NPAMAs: TYHHETb, 3aNPOEKTH-

Yrohrhe
Lmins Tyaneng 1707 53 F-640 07
He 1?5:5:‘1’
/.7,0 = 014 950 /ZD-K?G(;’,,‘
?(U /7p.=;2‘ 5w
pe ;
Y30t '
. Yr1tss”
: B=640 07 m L
. Lo /7' 2)‘33,5;?,1
A - t
S - 358,20, Ko 75 2hm

POBAHHBIA Ha NPAMOM, NMOJYYHI NOBOPOT NOL yiioM 1° 35 npH paauyce
sakpyraesus B 21336 MTp. M Apyro# nosopor nox y3aoMm 4" 4  npu pann-
yce 640 MTp., MHaue rOBOpPSA, NOJYYHICS TYHHEJb, HEJIENBLIH B CBOEM [IIaHe.
Mue namaren u apyro# caywaii: B 1911 1. NpH pa3bUBKE TYHHEAN IAHHOM
1601,8 MTp. pacno/soXeHHOTO Ha OAHON W3 OKpauHHbIX JOpor Hauweid Pe-
cnyOaUKH, HHXKeHeD “** zanyrancs B Pa3buBKe M, NOTPSCEHHKIT HeBEPHHIMH
pesyJabTaTaMHu,—3aCTPENUICH.

3arpaHndHas NpakTHKA NaeT .106ONbLITHBIE MPHMEPBHL H3 HCTOPHH
TPaCCUDOBKM TOPHBIX TYHHEJEH.

Tak wanp., npu pas6upxe Tynuens Cacako B Sinoumu JAJHHOH OKOJIO
8 KJAM. CMBIUKA TYHHENSl NOJAYYHIACh HAa HECKOAbKO MeTpoB jajee, He-
JKEJIH 3TO OXHIAAH COIMIACHO NOICYETa.

ITpocunTanucy Takxke u npu NOCTPO#iKE TyHHeas Ha yyacTke Busen-
#uK-Kapakno# na numuu Awartosniickofi x. 1. B Asnatckoii Typuumu.

Hecuactnas omu6ka B tpaccuposke ommoro TyHuenss B Mranuu, pac-
fTONOKEHHOFO HA KPHBOMH, BHI3BaNa 3aiepxKy pabor na 4 mecaua, Oblna
CONpPSDKEHA CO 3HAUKTENBHHIM Tepe6opoM TOpHOH nopoani M 0GOMMACH
B NOBOJBHO KPYOHYIO CYMMY NEpepacxoxa.

lpu pasGueke ogHoro Tynmens B Huno-Kurae npsamoauneiinas och
TYHHEJS B NJIaHE OKA3anach CIOMaHHOH nox yraom 3°17'. dro o6e306pa-
3HJ0 COOPYKEHHE M NPHYMHHIO MHOTO HENPHUATHOCTER (OpaHUYCCKUM HHXKe-
HepaMm, CTDOMTEJSM NOPOTH.



MHOTO #YTKHX, MyYHTEIbHbIX MHHYT IPHXOAMTCA NEPEKHMBATH CTPO-
UTeISM TYHHeJAs W JHLIAM, OTBETCTBEHHBIM 3a TPACCHPOBKY H pasbuBKy,
KOrlla NpOGHBKA HANPABJAONIUX LITONEH OMU3UTCA K KOHIY H OXHJAETCA
CMbIYKa OBOHX XOJOB, BEAOMBIX C TIPOTHBOMOMONKHBEIX CTOPOH. CKOJMBKO
JIMKOBAHHH BLI3bIBAET MOMEHT, KOTAA PYWIHTCS CKasaa, pas‘egunsioulas 00e
LITOMBHE M TaKUM 00pa3oM yAOCTOBEPSIOTCS B BEPHOCTH HAMPABJACHAS CO-
opyxenns. Jlula, npoM3BOAUBUINE TYHHENbHbIC T€OAE3HYCCKHE padoThi,
NOAB3YIOTCA TOTAA OCOOEGHHBIM, BIOJHE 3aC/YXEHHbHIM BHHMAHHCM. Hayu-
HEle YUDPEXAEHHsT W ydyeHble OOMEeCTBA HArpaxaaT HX M JaXe HHOrAA
BLIOHBAIOT B YeCTh MX Meaanu, Kak Obllo HANp. B OTHOWICHUH TEOME3H-
CTOB, PaGOT&BIUMX HA TPHAHTYAAUMH Jleubeprckoro TyHHENs.

MoMenTa, KOraa MPOH30HAET CMBIYKA, OOBIYHO XKAYT C JHXOPALO4YHBIM
neTepnenueM. DeIBany cayuyan M 3a-rpasuied, Koraa OMIUMOKH HJH Jaxe
3aMEANCHHA B HACTYIJIEHHH QXHAAEMOTO MOMEHTA CMBIUKH Bbi3biBA/H HEPB-
HBIE PACCTPOACTBA M aX¢ KOHYANHCh CaMOYOHIACTBOM.

Bopouem, HHOFAA He OOXOJMTCs M 6e3 Kypbe3oB: NpK MNOCTPOHKeE
Cen-TI'oTapackoro TyHHesast o6e mapTui, paboTaBuiie ¢ NPOTHBONOJIOKHDLIX
CTOPOH, CO CTOPOHH ['elIeHeH H €O CTOPOHB AHPOJO, COMKHYJIHCH (10
BEPTUKAAH NOUYTH C MATEMAaTHUYECKO TOUYHOCTBIO, HO HA HECKOJBKO JHEH
panee, 4eM OXHIalH, a HMMEHHO! KOrAa UM ,M0 CaMOMY TOUHOMY
paccyeTy“, ocTaBaaock npoiitu eue 60 MTp.

Bce 3T0 yKasbiBaeT HA TO, HACKOJbKO TpPYAHA M OTBETCTBEHHA re-
oje3nyeckas pabora no pasOUBKE TyHHeJEH.

[Mos TPacCHPOBKOH TyHHEJsl B IIMPOKOM CMBHICAE 3TOTO C€/0Ba, Gyaem
pasymerth Kak onpejeneHue M 0003HayeHue HA [OBEPXHOCTH 3EMIH Ha-
NpaBAeHHA OCH MPAMONMHEHHOrO HJIK KDPUBOMHHEHHOIO TYHHEJIS, Tak
pPaBHO ¥ BOOGIIE BCE Te TeONe3uuecKHe TYHHEIbHblE PAOOTH, KOTOpHIE
NPOU3BOASATCS HA MOBEPXHOCTH 3EMJAM M KOTOPBIE B CBOEM KOHEUHOM
pe3y/IbTATE NONKHBI CBECTHCH K CO3JAHMIO BO3MOXKHOCTH BEpPHO pa3buthb
TYHHEJBHYIO OCb MNOJ 3eMJeH.

[Tocrapaennass nepen HaM{ 3a4a4a N0 TPYAHOCTH BHINOJHEHUA B 3HA-
YUTeAbHONH CTENEHH 3aBHCHT OT PACHONOKEHUs TynHend B naaHe, Oyuer
JAM OH NPSMOMMHEHHBIA HAM KPHBOJMHEHRHbLIH, HO TJaBHBIM 00pasom ot
o6uero pesibeda MECTHOCTH, OT TOPHUCTOCTH M YTECHCTOCTH paiOHa H OT
AOCTYIIHOCTH €r0 JAs NPOH3BOACTBA Teojesnyeckux paboT. TyHHeabHOe
CTPOMUTENBCTBO, NPOTEKAs CPeAM rOp, BCErAa COMPSKEHO C 3aTPYAHCHHSMH
B pa3OHBKE COOPYXKEHHS.

Bce reosesuyeckue TyHHEabHbIe pabOTH Ha JHEBHOH M[OBEPXHOCTH
no CBOEMY XapaKTepy MOTYT GbITb Pa3OUTHl Ha HECKOIBKO rpymni.

K nepsofi rpynne OTHOCATCA T€ TyHHEJAbHBIE PabOTH!, KOIAa, B CBS3M
€ HE3HAUNWTEJBHOH ANMHOH TYHHENS W NpH 6JaronpusATHBIX YC/IOBUSIX Pedb-
eda MECTHOCTH, BO3MOXHO OFPaHHYMTbLCS TPAaCCHPOBKOH HENOCPEACTBEHHO
110 MOBEPXHOCTH 3€MJH 4epe3 ropHblii mMaccus. Peaned MECTHOCTH HMrpaer
3l€Ch PEeanuylo poJab: NpoOUBaeMbIH TYHHEIEM MAacCHB TOpPBl B CBOEM
BHEIIHEM O4YEPTAHWH AOCTYNEH [ HENOoCPeACTBEHHOH TpaccHposxu. Ha-
BECTHYIO POJb MI'PaeT NPH 3TOM TaK € W (IPOCTOTA PACIONOXKEHHS TYH-
Heaa B naane. Mo¥eT CAy4YuThCs Tak, YTO NOPH CJAOKHOM DPACHOJNOXKEHHU
TYHHENs B IJase, XOTA Obl Ja)xe W npd O/aronpusATHOM pe/ibede MeCTHO-
CTH, TPACCKPOBKY NO NOBEPXHOCTH HEMOCPEACTBEHHO YEPE3 FOPHBHIK Mac-
CUB XOTs NPAaKkTHYECKH M BIOJHE BO3MOXHO OCYIHECTBHTH, OJHAKO, TOu-
HOCTb paBoTEl MOXET MOJYUUTHCH HECKOJbKO MEHbIIAs, HEKENH MPH Mpu-
MEHEHHH APYroro cnocoba onpeneseHHs HANPABICHUSE OCH TYHHeIs Ha
MOBEPXHOCTH 3eMAH. JTO COOOpaAXKEHHEe O TOUHOCTH pasbuBku npuobpe-
TaeT TeM OoublIiee 3HAUEHUE, YeM CAOKHEE [/aH TYHHeJA M ueM 3Ha4H-
TeJbHEe ero IJHHA.



o
(%

Ko BTopoit rpynne orHOCATCH Te paGoTel, KOrZa INpH He3HAYHTEelb-
HO{ CPaBHHTENbHO JIMHE TYHHeAS NpPH TPAaCCHPOBKE Y€PE3 rOPHLI MaCCHB
B CBA3H C yTCCUCTBIM MalOJOCTYNHBIM M8 PaGOTH peabedoM MeCTHOCTH
BOSHMKACT OnaCeHHe 3a BEDHOCTH HANpaBaeHHA Tpacchl. [103TOMY B TakHx
C1y4asax Ans8 0GO3HAYEHHS HANPABJIEHHA OCH TYHHEAS NPUXOAHTCS 00pa-
WATBLCA K BCUHOMOraTeNbHBIM paboTam M NPOH3BOAUTL C'€MKY NOJIUFOHA,
NyTEM 3aMLIKAHHA KOTOPOrO M JOCTHUTAeTCst NPOBEPKA HANPARJECHHS TPACCHI.

Haxonen, TpeTblo rpynny pabor coOCTaBASIOT Te paGoThl, KOrga Mpu-
XONUTCA UMETb L€JI0 C TYHHENEeM 3HAYMTENbHOH MJHHE MM XKe CH0XKHOIO
OY€pTAHHSA B NuIaHe. B TakUX CJy4asx NpUXOAMTCH 06paiaThcs K nocpen-
CTBY TPUTOHOMETPHYECKHX PA0OT ¥ NPH [OMOIM HHOTAA CJIOKHOU TpH-
AHIYJISUMOHHOH CETH TOYHO OMNpEene/saTs MOJIOKEHHE HAYAMABHBIX K KOHeu-
HBIX TOYCK TYHHENbHOH OCH, ODUEHTHUDYS €€ B CBA3H C OGINHM HONONE-
HHEM TPHAHTYJAALUMOHHOH C'€MKHM MECTHOCTH.

Tpemsi O3HaueHHEIMHM rpynnmamu He UCYEPNBIBACTCS BCE COAEPKAHHUE
BONpoca O NpOBENEHHU OCH TYHHENS HA NOBEPXHOCTH 3eMaAH. CAOKHOCTE
BOMpoca ¥ MHOrooGpasue OGCTOSATENLCTB, BAHAIOMKX HA NPOH3BONCTBO
TYHHE/IBHBIX T€0JI€3UYeCKHX paboOT H HAa MX TOUHOCTB, BbIHYXX/1d€T HHOTAA
06pauiaThcst K KOMOHHHPOBAHHBIM NpHeMaM NpoOU3BOACTBA paboT, BBOAA
B IPHHATEIA CNOCOG TPACCHPOBKH TYHHENAS S/EMEHTH! NMPOHU3BOACTBA pa-
GOTBI TOJMMIOHHOH C'eMKH MAH e TPHAHTYIANHOHHBIX paGoT.

Jluua, saHuMarolWwuecs pasGUBKOH OCH TYHHEJNS, NOMKHBI YIOBJAETRO-
PATE HEKOTOPBHIM COEUHANBHRIM TPeGOBauMAM. [JOMHMO CNENMANbHBIX 3HA-
HHH, OHH JIOMXKHBl B NOBBIIDEHHOMH Mepe 06/1a1aTb OCOOLIMH INYHBIMH Kaye-
CTBaMM: OBITb AKKYDATHHI, CTPOrO BHUMATENbHBI, TEPIEJIUBHE U NEJAHTHYHO
nocsenosaTe/bHbl B CBOeli paborTe.

ynorpebasiembie npu TPaCCHPDOBKE TYHHENeH HMHCTPYMEHTH JOJIKHBI
ObITH TOYHBI, MOPTATHBHLI, BO3MOKHO NPOCTHl U YCTOHYHUBHI.

Hakoneu, reoxesnueckue paGots mno TPACCUPOBAHHIO U PA30GUBKE oCH
TYHHEJEeH B TOPHBIX MECTHOCTSX MPEACTAaBAAIOT COG0H Psa cneuMpuuecKux
AJA TYHHEJIbHOTO Hesa TPYAHOCTEH, 3aKJIOYAIOIUXCS B CAeAYOLLEM:

B MECTHOCTSX, OKPYXEHHBIX BBHICOKHMH ropaMu OTBEC OTKJAOHAETCH
B CHIY NPHTAXKEHHS 3THX TOP, BCAEACTBHE Yero INPH BbLIYUCICHHSIX NnpHxo-
AATCA BBOLHTH COOTBETCTBYIOWIYIO nonpasky. Ilpu nocrpofike CUMMIIOH-
CKOFO TyHHe/NS B NEPBBIH pa3, KOFJAa MOACYUTANU TPHAHTYJASIHOHHYIO CETh,
TO OWHOKA H HEBASKA CETH TPEYrOJbLHHKOB NOJYYHIaCh HACTOABLKO OOJb-
as, 4TO HE OBIIO HHKAKOH BO3MOMXHOCTH ONepHUPOBATE € MOJYYEHHBIMH
AdHHBIMM H TOJBKO NOCJTE TOTO, KaKk BBEJH COOTBETCTBYIOUIHE MOMPABKH
Had OTKJIOHCHHE OTBECa NMPUTXEHHEM IOp M HaLAekKamle obpaboranu npe-
KHUC NAHHBIC, HEBA3KA MONYYHIACH HUUYTOKHAT U NOATBEPANIA NPABHAB-
HOCTb 7nIpousBedeHHbIX paGor. Kiaaccuueckui IPEMED BBE€JEHHS NONPABKH
Hd OTH/IOHCHHE OTBECA B CHJIY NPHTSKEHHS FOPHBIX MACCHBOB HMEETCH B
paborax npod. JleBeas npu mocTpoiike Jleubeprexkoro Tynmeds. IMonpo6-
HOC OMnucaHue 3THX paboT GymeT MHOH maHo B COOTBETCTBYIOILEM MeCTe.

Bropow oco6eanoctsio MPOU3BOACTBA PA6OT npH pasGuBKe TYHHe-
JeH SBAAETCH OTrPAHHYEHHOCTD $pponra paborel. HauaTe ¢ toro, uto B cBsiau
€ TOPHCTOCTBIO MECTHOCTH [€O0AE3HYECKHE MYHKThI NIPUXOAUTCA BHOGUPATH
C OCOGERHHBIM YMEHHEM TaK, YTOGbl TAKOBHIE ObiAH XOpolO BHIUMBE U3
APYTHX MECT. DTO NPeACcTaBAfeT coGoi OrDOMHBIE 3aTPyAHEHHS, TAK KaK
TdKHE NYHKTBHl JOJKHBI OBITb BHIUMB! NO KpailHed mMepe ¢ Tpex APYrux
HYHKTOB, 4TO CTAHOBHTCS BECbMA TPYIHO NOCTHKHMBIM B cuny penbeda
MECTHOCTH. [Ipu sTOoM npuxoautcs MmoAb30BaTLCS CPaBHHTEJILHO KOPOTKHMH
0asHcaMy, TaKk Kak PeNKO OBIBAET BO3MONHO B KaKOH JHGO momuHe pas-
OUTH JAHHUIO Ha CTONBKO, YTOOHI 6a3HC OBHIA IAHHOH B HECKOJIbKO KHJAQMET-
POB, KaK 3TO AO0BOJNBHO 4acTO GwIBaeT mpu TPHANTYISAUHOHHBIX PabOTax
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B PaBHHHHOH MECTHOCTH. 3Aecb ke, CPeJH Trop MNPHUXOAATCA OrpaHHdH-

paTbcs 6asucoM Bcero 1oabko B 300-—500 u penko B 700 mrp. Tax 6wbino-

NpH NMOCTPOHKE LEJ0ro psifia TOPHBIX TyHHEACH.

Ho nauboabimas TPYyAHOCTb M OTBETCTBEHHOCTH MPH ONpepeNeHHH
HaNpaBJeHUsT OCH TYHHENS Ha MNOBEPXHOCTH 3EMJH 3aK/JIuaercs B npa-
BHJABHOCTH BHIOOpAa MeToAa paboT: TpaccupoBaTh aH Oe3 Gawen (o6ceppa-
TOPH#) UM XKe NMPHUMEHATb OawHu? I'ne pacnonoxutsk ux? Ckoabko Gainen
N0MKHO OLIThb—O0AHA MM ABe? He HyXHa-1u Tpuauryasauus? bBuite moxer
BO3MOXKHO M 11€1ec000pa3H0 NPHUMEHHTH MOJUTOHHBIA xoa? Kak ero pacno-
. JJOXHTBb? Kakue nmpHUHATD MEpH K MOJYUYEHHIO HAn00Jee BEPHbIX DE3Y/bTa-
TOB NMPH HaUMEHbIUEH 3aTpaTe TPyJAa M IeHeXHHX ,cpenacts? Bor Te Bo-
POCHl, KOTOPbLIE HEYK/JOHHO BCEFAa BCTAIOT NPH ONpENENCHHH HamnpasJje-
HiUS OCH TYHHEJs HAa NOBEPXHOCTH 3€MJH H KOTODHE TPeOYIOT MaKCUMYM
3HAHUS U NPAKTUYECKOH MOArOTOBAEHHOCTH.

Eme 6oxabuiee 3aTpyAHeslie BCTpeuaercsd NpH pasdHBKe NOA 3emieil
ocH TyHHeNs, GOKOBBIX IITOJEH (OKOH), BEPTHKAABHBIX H HAKJOHHBIX IAXT.
Tecnsle TeMHBIE OPOCTPAHCTBA TYHHEAs MaJo OJaronpHATHH A8 TaKHX
TOUBHIX paboT, TpeOyImUX CMOKOHHOr0 BHMMAHHA M Halnexalled obcta-
HOBKH, KaKUMH ABJAAIOTCA pa3buBka TyHHeAs noa 3emaell. Bosnukaer psax
BONPOCOB: KaK 00ecne4uTb HaubGONBbLIYI0 BEPHOCTb paGoTh? KakoBol Hau-

fosee panMOHANbHBLIE MPHEMbl POM3BOACTBA paboT? Kakoil HHCTpyMent

NPUMEHATL? U T. A.

Pa6ora reojie3v4ecKHMH WHCTPYMEHTAMHM B TYHHe/e BeCbMa YacTo
6b1BaeT 06CTABNCHA CTOb 34TPYIHHMTENIbHBIMH YCJIOBHSIMM U MPENATCTBH-
SIMM, YTO NPEJBUAETb TAKOBbIE 3apaHee U, €CHH He YCTPaHHTb, TO XOTs Ob:
HECKOJbKO CMATYMTb HMX BJAHSIHME BeCbMa HEOOXOAMMO AJs ycnexa paGoThi
110 pasOuBKe.

Taxum 00pasoM Heab3s HE MOPHTTH K YGEXIEHHIO, UTO TPYAHLIE
M OTBETCTBEHHbIE pabOTbl NO HA3HAYEHHIO OCH TYHHEJsSI Ha MOBEPXHOCTH
3eMJIM NyTeM TPHAHTYJASUMH HJAM XK€ TPAaCCHPOBKH, a 3aTeM caMasi pa3buska
TYHHeNs NOJ 3e€MJel HYXAATCd B NMOJAPOGHOM H BCECTOPOHHEM H3YdEHHH.
Janexo ne Bcersa 6biBaeT BO3MOXHOCTH nepegath 3TH paboTH TecaesH-
craM. OObIYHO HHXEHEepaM, CTPOUTENAM TYHHeEJs, NPHXOAMTCS CAMUM OCY-
IEeCTBASTL PpasOMBKY TYyHHEAsl Kak Haj-,Tak ¥ nox 3emaed. K coxane-
HHio, v y Hac B COl03€, HH 3a-TPAaHHLEH HEeT CNeLHaNbHOrO TPYAa, NOCBs-
LICHHOTO BONPOCY TPACCHPOBKM M Pa3buBku TyHHeJeH. Mexay Tem, pa3si-
Baiouleecss B Haweld PecnyOuuKe ¢ KaXABIM I'OJOM TYHHEIbHOE CTPOUTENb-
CTBO A34€T MOBOJ U HaJOOGHOCTL BO3MOXHO NOADPOGHOrO O3HAKOMJIEHHS Ha-
IIHX UHXEHEPOB C METOA4MH IIPOM3BOJCTSA reofe3udyecknx paGoT no pas-
6uBKe TyHHeJed. 3anaBuUIMChL 3TOM UeablO, § B HACTOALIEM TpyZe o6pabo-
Tajl B CACTEMATHUECKH H3JO0XKHJ JaHHbIE, NOJYYEHHbIE MHOH K3 MOEro JHY-
HOro ONBITa NOCTPOWKH TyHHesdeH, 3areM coOGpaHHBIe NYTEM JHUHOU [ie-
PRIIHCKH C HHXCHEPAMHK U, HAKOHEL, MOUYEPNHYTHIE H3 PYCCKOH M HHOCTPaH-
HOH JHTEPaTYPHL.

Hpoteccop M. H. Esdorunos-Poromoscrui.

Tomcek.
Cybupcrnii Texnonornaecwiit MucturyT,



[Tpogeccop M. M. EBgokumMoB-POKOTOBCK HE.

Yactp L. TpaccHpoBka ocu TyHHenss Ha moBepX-
HOCTH 3eMJIH.

§ I. TpaccupoBKka OCH TYHHeAs HENOCPEACTBEHHO noBepxy rop-
HOro MaccHsa. 3/7eCh MOXET OBITb ABa OCHOBHBIX C/y4as, Pe3ko pasnuy-
HBIX TI0 TeXHUKE MPOUBBOACTBA TeOJAe3HYeCKHX DPaboT:

L Ocb TyHHEnsa npaMoauHelHa,

Il Ocb TyHHens kpusoauHedua.

I. Oce TyHHeas npamonuHeiiHa. TpaccupoBka HAaNpaBIeHHA OCH nps-
MOJAUHEWHOTO TYHHNS HENOCPENCTBEHHO Yepe3 MHepesal M0 XapaKTepy
C€BoeMy MOMeT OBITb Pa3buTa Ha CJeLyIOLIHE 4eThpe BHAA PaGOT:

A. TpaccupoBka 6e3 NPUMEHEHHS! YIJIOMEPHOTO HHCTPYMEHTA.

B. Tpaccuposka ¢ ycrpoiicTBoM 6auwnn (oGceppatopuu) Ha mnepe-
BAJ1€ M C NPUMEHEHHEM NPSIMbIX HAaTIPABAEHHI BU3UPOBAHUS.

C. TpaccupoBka ¢ ycTpoiicTBOM 6aruuu (o6cepBaTopuu) Ha mnepe-
Bal€, C NPUMEHEHHEM NPAMBIX H OGDATHBIX HANPABJEHUH BH3HDPOBAHMS.

. TpaccupoBka ¢ yCTpPOHCTBOM Gaien (oGcepBaTopuil) 10 KOH-
(1aM TVHHeJs.

A. Tpaccuposka 6e3 NpUMEHEHHUS YyrAOMEPHOTO MH-
cTpyMeHTa. CywHOCTb 3TOTO CMOCO6a COCTOMT B TOM, UTO TpacCUpoBKa
BELETCH, KaK 0OBIUHOE BELICHHE JIHHUM BCE ,Ha ce6A“ B OJHOM HANPABAEHHH
CHAYa1a N0 HANPABJCHHIO K ONXHOMY M3 BXONOB B TyHHEJb (NOAXOM K TYH-
HEJ0). 3aTeM, OT BXOAAa B TYHHENb 110 NMOBEPXHOCTH 3eMJH BIOJAB OCH
TYHHEAs [0 HanpaBleHuto ¥ nepesany. 3aTeM OT nepesana K JAPYroMmy
BXOIy B TYHHCNb H, HAaKOHel, AAJee 32 TYHHEJEM HA NOAX0AAX K TYHHER
€ NPOTHBOINONOKHOK CTOPOHHE. IJTOT €Noco6 PaBoT XapaKTepeH TeM, uTo
UpPH NOX00HOM BeLICHHH HE YNOTPeG/IAITCS  YIAOMEpHbIE HMHCTPYMEHTHI,
2 NOJb3YIOTCS TOJABKO BEINKAMH M OHHOKJEM.

o raxomy cnoco6y nporpaccupoBano OFPOMHO€ KOJIH4ECTBO NOPH-
MOJIMHEHHbIX HES3HAYHTEJBHON JMHB TyHHEJICH. [Ipumeps Morau 6ul GuITH
MHOTOYHCJICHHBI U N0 CYLIECTBY CBOEMY OIROOGDA3HBl M MaIOHHTEPECHBI.

Bonpoc Mosxer GBITH MOCTaBAEH M HECKOJbKO MHAYE: BXOIH B TYH-
HEIb MO CBOEGMY MECTONIONIOXKEHHIO 3a/aHb M TPeGyeTcs IpOTPacCHpPOBATE
JAHHHIO TYHHEIT MCWAY ABYM#A HyHKTaMu. Takas nocTaHOBKa BONpOCA MO-
ACT BCTPETHTLCS KaK B NPAKTHKE KENE3HO-AOPOMHOTO CTPOUTENLCTBA,
TaK W B Cly4dae NOCTPOMKH THAPOTEXHHYECKHX TyHHENEH IJ51 HCNOAb3O-
BAHHA T[Id1CHUA BOABL M AU YCTPOHCTBA 3MEKTPO-CTaHUMM. B Takux cay-
uadx BBIGOP MecTa A IOJOBHBIX COOPYKEHHH ¢ OAHOI CTOPOHB! M MeCTa
A7t YCTAHOBKM TYPOHH € APYrOH CTOPOHB MMEET pellaioliee 3HayYeHue.
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Ilycts Tpebyercs apoTpaccupoBaTb OCb TYHHEAs OT nopraaa 1o
noprana (uep. 1). Beulenne uepes ropy mpaMOil JMHMU He NPeACTABJIsET
3aTPYAHEHHHA H MPOUSBOJUTCA IO M3BECTHOMY M3 HU3ILEH Teones3du cuo-
coby npu NOCpencTBe Tpex Bex. PaboTaeT onbITHBIA TeXHHK Npw JBYX
NOMOILHUKAX (ZecATHUKAX). TexHuk ¢ BelKofi ¢, cTaHOBUTCA Ha nepeBase
TaK, YTOGBl OBLIH BHAHBI CHIHA/ABI BRICTABJEHHBIE y NODPTAJA0B TYHHE.S.
3aTeM, TEXHHK MOCHINAET JECATHHKOB B NYHKTH 4, M b; M ycTaHABIMBAeT
MX 1O Hanpaeaewuio K curHanam. [locae storo necarauky, o6epnysuincsh
JUIOM APyl K APYry, NpocaT TeXHUKA MEPEMeCTHThCH B C, TaK, 4TOOLI OH
BCTaJl CO CBOEH BEIIKOA HAa JHHHH a;—Db; W NPM TOM Tak, uToGH OH He
TEPST M3 BUIAA CUTHAMBE y nopranos. Bce Tpoe, nocTenesHHo nepeasurasco.
no xpebTy ropui, NOAYYalOT MPAMYI0 OCh TYHHEJS.
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Yep. 1. Tpaccuporka ocu TyHHeA# OT MOPTALa A0 NOPTANAd DPOCTHIM BCIIAHHEM yepes ropy.

B nyukrtax, mMexay KOTOPBIMH X€1aTelbHO IPOTPACCHPOBATH TYH-
Hesb, BBICTABJAIOTCH CHUTHAJAB B BUJAE MauT BBICOTOH A0 7, uHOrjaa 1o 10
H naxe 6osnee mtp. [lynkTel Hajpg€xHT BBIOUPATH HENOLANEKO OT BXOIA
B TyHHenu. Muorma ux cTaBAT HeNoCpeiACTBEHHO TaM, rae OYIeT BIIOCJe -
CTBHH TOpTai TyHHeas. OOBIYHO K€ 3TH NYHKTBI—CHIHAAB CTaBAT NEpex
1opranaMu Ha yjaneduun 25—n0 50 M. ¢ TO# neabilo, 4to6bl 348Ch MOX-
HO OBIJIO BNOC/JAEACTBHH [1OCTABHTH BM3UPHBIE 3HAKH, YKAa3bIBAIOILKHE TOYHO
HanpaB/ieHHE OCH TYHHE/A M CAYXKaliHe AAd DPasOUBKH OCH TYHHeJS 001
semsieit. Becbma ue1eco06pasto yCTaHABAMBATD CHTHAML B BEPUIMHAX yI/IOB
nosopora Tpaccel (4ep. 1).

Ecnu BeaeacTBHE YC/I0BHHA MECTHOCTH HENOCTATOYHO TPEX BeX, To
TOTAA NPH TPACCUPOBKE TyHHE/sS MEXAY AAHHBIMH TOYKAMHM MOMKHO TpH-
MEHATb 4eThlpe, NAThb, UIECTh U Gosee BeX.

B Tpaccuposka c ycrpoitctBoM Gawnu (o6cepsarto-
pHU) HAa MepeBaje HC NPUMEHEHHUEM NPSIMBIX HANPABAEHHUI
BH3HpoBaHM . Ha nepesane ycranapnupaercs Gamns, 060pyasiBaemas
CHIBHBIM TEOJAOJUTOM. K3 Takoii o6cepBaropuu TpaccupyerTcs Halpasae-
HHEe B 00€ CTOPOHLI: BHEPEJ, B CTOPOHY ONHOTO MOPTAAa M Ha3al B CTO-
pOHYy IpYyroro noprad.

[Ipeasaputensto HaveuaeTcss HAanNpPaBJAeHHE OCH TYHHeNS, OTBEYAl0-
HeC HCTHHHOMY NOJIOXKEHHIO ee. [last 3TOro, Kak K MpejpapUTenbHON pa-
60Te, MOXHO O6pPaTHUTHCH:

1) mau k NpOCTOMY BELIEHHIO JIMHHM C BEXHM HA BEXy,

2) MM K BeILEHHIO JHHWHM [PU NOCPEACTBE TEOLONHTA, OCHOBHIBAACH
Ha a3UMyTe HANPAaBJECHHSA OCH TYHHeJsd,

3) uan K ne6oablON Tpanryasuud. [locienuuit cnoco6 npi 1ocTa-
TOYHOM NPOCTOTE BeChbMa yao0en M NOBOJABHO pacnpoctpanet CyluHOCT.



570r0 cnocoba 3aKIYaeTcsd B CJIeLYIOUIeM: Ha repeBate BHOMPAIOT ABE
nynkTa A # B (uep. 2) Tax, 4TOOHl U3 HUX ObUIH BHIHBL TYHKTHI [ ull
DUKCHPOBAHHLIE, KAK BXOLB B Oyaywnid tynneab. [TynkTel A u B pomxusl
OBITh HECAMUIKOM VIaJeHbl ADYr OT ADyra W pacnonaraTbCsi B MECTHOCTH,
GaaronpuaTHO# nas npomepa. [lpomepsor anusy AB # npuHHM3IOT ee 3a
Ga3uc, 3aMePSIOT Bce yrab. Beluncasior TpeyroabHukH. [locsie sToro onpe-
Jenesue Hanpapnenusi ocH TysHeas 1—I1 He mnpenctaBisier 3aTpyAHEHHH
i J4€T BO3MOXKHOCTb yKa3aTb MECTO, I'e NOCTABHUTb 0O0CEPBATOPHIO.
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Yep. 2. Onpeacaeniic mecta Aas o6Cepsatopuil nyTeM HeboabiLON TpHaHryasinf.

Ha paborax KapaBaHkeHCKOTO TyHHEJS Mbl MMEEM [PHMED TpPACCH-
POBKH OCH TYHHEJsi B 0CO00 OTATUYEHHBIX YCJAOBHUSX CHTYalMH MECTHOC!H,
MpH [IOCPEACTBE BCIOMOTaTeNbHOH TPHAHTYAAIMH.

KapaBanxkeHckuil TyHHeab JAJuHOH 7976 M. nOpAMOJNMHEEH Ha BCeM
CBOEM MpOTAKEHHH. TpaccupoBka 3TOTO TyHHeas Oblida OCHOBaHA Ha
PacTAHYTOH ceTH TpeyroabHukoB (uep. 3). PaboTel yCAOKHAIUCH KpadHe
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Hep. 3. Tpaccuponka KapaBaHKEHCKOFO TYHHCAA,

HeOJATONPUATHEIME TOPHCTHIMM H JECHCTHIMU YCIOBHSIMH MECTHOCTH. Jing
HCIIOMb30BAHUA HIEH CETH TPEYTrONbHHKOB ObIIO HEOBXOAMMO 3HATh IJIHHY
Ga3suca. TakoenM 6bi1a u3Gpana aunus AE, pasbutas no soaopasjeny
xpe6Ta. OpHako, ONpeNeauTs e IMUHY HEeNOCPeACTBEHHBIM H3MEpPeHHEeM,
HECMOTPH HAa XOPOILYI0 BHAMMOCTL OJHOTO NYHKTA B APYroM, He npei-
CTaBJANOCH BO3MOXHBIM, 4 NOTOMY NPHUINOCH NPEJANPHHATH HOBHIE TEOAE-
3nyeckue paborn. [nuna 6asuca Obl1a onpenesneHa NpH I0CpPeACTBe  NO-
aurona ABCJIE. CTopoHb! NOMHIoOHa M3Mepsauch ¢ 6019Wof  TaTeN bHo-



CTbIO OpH MOCPEACTBE jAasibHOMepa. B pesyabrate padoTr H CaenaHmbix
NIOACYETOB AiuHA Oasuca onpeaeausach B 961,261 M. u Takum obpasom
€ABa COCTABAANA /14 JOMO ANHHGL TyHHeas.. ViMes pasmep anmun 6asuca
H 3ACHATYIO TPUAHTYJIALHOHHYIO C€Th, MOIIM IpaHYecKH H3O6PA3UTE
pacIrioylOREHHE TPHAHTYIAIHOHHOM CeTH M HAHECTH HAMNPAaBJEHHE OCH TYH-
nens. Jas TPacCHPOBKM OCH TYHHeAs. NPEACTOSA0 BHIGPAaT> MECTo AIA
06CepBaTOPHH HA NMepeBaje TaK, 4yTo6H 06CEPBATOPHS ObiNa B BePTUKA/b-
HOH NVIOCKOCTH OCHM TyHHeAS M 4TOGb U3 Hee Gbl1a BUXMMOCTH Touek I u Il

YaosaeTpopsromed 3THM yClOBHAM oKasanach Touxa B. IyskTh
ON u OS sBasi0TCA 06CePBALHOHHBIMA TOYKAMHM TYHHe. [TyHkTH N, u
S, ABAAIOTCA MECTAMH NOPTANOB TYHHEJS.

Korpa teM unu uHeIM cnocoboM HaMed4eHO HaupaBJeHHe OCH TyH-
HEJA, TO, KaK CKa3aHO, HA BHICINEH TOYKE rOPHl HAa OCH TYHHeJs COOpYy-
AT GalHio (06cepsaTopuo). C 06CepBATOPHH, H TOMBKO C €€ OXHOH,
6epyT BH3HDHYIO JHHHIO B 06e CTODOHbBI, BH3HPYSl Ha BCE BEIUKH, BbICTa-
BJCHHBIE BAOJIb TPAaCChl TYHHEeN M [axe 3axBaThiBas JajbHeRIuyw Tpaccy
JHHHHM YXX€ BHE TYHHeJS.

Tlpnmepsr TpaccupoBkH no ONHCAHHOMY CHOCOBY HanpaBiAeHHs OCH
TYHHEJST NPH MOCPpelcTBe 00CEPBATOPHHM, YCTAHOBJAEHHOH HA mepesaJse, 10-
BOJIbHO MHOTOYHCJIEHHE.

HmenHo Takofi cayua#i TpPacCHpPOBKH HMea MeCTo Nnp¥ NOCTPoHKe
XUHIAHCKOTO TyHHens, aauuoil 3078 M., Haxoaswerocs ra Kwuraiicko-
Bocrouroit xen. nop. HecmoTps na 3nauuresshyio JANUHY TYHHeAs!, pas-
OuBKa OCH Ha NOBEPXHOCTH 3€MJIH Benach 6Ge3 NOCPesCTBa TPHAHTYISLHY.
Pabota no npeasaputensHOH TpaccHMpOBKe NPOH3BOLUAACH OGHIUHLIM ClIO-
co6oM NpU NOCPEACTBE BEWICK M GuuOKAS. HauGosee BO3BHILEHHOE MECTO
NPOBENICHHOH TaKuM 06Pa3OM TPACCH K NOCIYXKH/IO NYHKTOM AJS coopy-
#HeHus Gamnu (oGcepeatopun) (uep. 4). Ha Gamue 6bL1 YCTAHOBAEH CHMTh-
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Hepr. 4. Tpaccuporka XIHMaHCKOro TyHHeas,

HetH Teomoaut. [locne 3TOro npucTynmau K OKOHYATEABHOMY (3aHOB0)
TPACCUPOBAHHIO JIMHUH, 33[1aBUIMCh LEbI0 JaTh NPSMYIO JHHHIO HA NPOTH-
KEHHW Npubau3uTenpbio 6—7 wam. TpaccupoBka JuHHKH XHHTAHCKOTO TYH-
HeNs UMesa CBOM  0coOeHHoctd. Tpy6Ga TeomoanTa AOMMHHMpPOBANA HAL
BCEH 3E€MHOH MOBEPXHOCTHIO, NOJ KOTOPOH NPOXoAun TyHHeab., Ha Gamne
Oblnl ycTaHoBAeH TenedoH, NPOBOJA OT KOTOPOIO pPACMOAAranuch BAOAL
Tpacchl. JleCATHUK € Py4HEIM TenedOHOM H C BEHIKAMH NepeMerancq
BNIO/b JIMHHH H BBICTABJSA BELUIKH NO YKA3aHHSAM, NE€PELABAEMBIM C Gallldu
no teneoHy. BeIIKM BBICTABISIMCE HA OCOGLIX JEPEBAHHBLIX CTONOAX,
BpbIBAEMHX B 3eMJI1I0 NO-nukeTHO. [locaenree oOCTOATENILCTBO BaXHO OT-
METHTb NOTOMY, 4TO BCJAEACTBHE 3TOro OBIIO XOPOIUO BHAHO OCHOBAHHE
Bewek. Korpa npu nocpemcrse GamHu GbIIA NPOTPACCHPOBAHA JHHHSA, TO
NOMyYHaIach HEKOTOpAs HEBA3KA C NPEXKHEH TPACCOMA. YTON COCTABUN OKOAO
1°48’ u 370 GHIIO JErKo NOralleHo Ha GarKaiiwei KPHUBOH.

Tynnens Jlarap-Ayn na 143 Bepcre BocTouno-AMypekoi, HuiHe
1576 Bepcte Yecypmitckoit xken jgop. manuoi 1250,6 M, PACIIONOMEH IHOR
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nepesaiom Mavioro Xunrana. [lpn TpaccupoBke JHMHHM TyHHeas Obiaa
cAeaaHa npocexa, BbIPyO/eHbl BeKOBbIE e1H ¥ cOCHB. BBuiy cuabHO# 3a-
60/J104EHHOCTH, OCOOEHHO B BOCTOYHOH YacTH TyHHE S, a TaK Xe BBHAY
601bLIOTO KOJHYECTBA NHEH, MO OCH Tpaccel ObLIH YJAOKEHH B ONHH PSI
A0CKH MiMHOH a0 10 M. Tonmunoir okoso 2,5 cm. Jlockd OvliH NpUOMTH
rBO3AAMM K IIHSM, KOTOPbIE€ AAsi 3TOrO aKKypaTHO cnuausamuch. [lo Ta-
KoMy 1oMocTy 10 caX<eHHOH CTanbHOH JIEHTOH, MPEABAPHTENBHO TUIATE/NBHO
TPOBEPEHHOMH, TPOEKPATHO NMPOH3BETH IIpOMED PacCTCsiHUA. Bee Touxu ne-
peJOMOB ObIIH TAK XKE TPOEKPATHO MPOHHUBE/VIHPOBAanbl HHBeanupom [ep-
asixa. J{ast TpaCCHPOBKH HANpaBJeHHA OCH TyHHEJ HA BepLIMHE TOpBI HA
OCH NHHHH COOPYAHAH 0CO6yi0 Bbiiky {(poT. b), rae Bo Bpems pabor
yCTaHABAMBANK TEOROJHT C yBeauyenwem B 20 pas. [Ipu nocpeacrse 310r0
MHCTPYMEHTA TOYHO NMPOBEILMIN JAMHHIO IMHHOA OKOAO 2,5 KJAM. H Tia-
Te1bHO 3aKPENU/IH TPAcCy B XapPaKTEPHBIX €€ MeCTax.

Bor. 5. Bua sonisu (ofcepBatopii) LpH TpaccHposke tynneas Jlarap-Ava.

C. Tpaccuposxka ¢ ycipo#icrsom ©OawnHu (o6cepsa-
TODHH) Ha nepeBasJe ¢ NPHMEHCHUHEeM NPAMBX U obGpar-
HbX HanpaBaeHu#l BHsuMpoBanuda Kaxk n B npea‘maynem cayuae,
Ha I[lepeBase yCTaHaBaAMBaeTcs Oawmpst {00CepBaTOpPUsA) H C HEE UPH NO-
CPEICTBE TEOAOAKHTA OeperTca HANpaB/ieHHe OCH TYHHEAs BIEPes K OLHOMY
H3 f0pPTJIOB TYHHEJAS W Ha3aJ, HO BXOABI B TyHHes b (CAMBIE MOPTAbI),
4 paBHO W BXOJbl B LUAXTH, €C/JAH TAKOBHIE HA3HAYEHbI K HCMNOJHEHHUI, H3
06CcepBAaTOPHM HE BHAHBLI H MO3TOMY TAKOBBIE [YHKTHI, B OTJIMYHE OT Npex’-
HAYHIero cayuast, Npuxeaurca 6paTh oOPATHBIM HaNpaBJIeHHEM BH3UPOBA-
HHA OT JanbHHX NYHKTOB, HA3HAYEHHBLIX TPACCHPOBKOH HMHCTPYMEHTANbHO
¢ obcepparopud. Takum oOpa3om, HACTOAWMHA Cayyall MOXHO XapakTepu-
30BaTh, KAk TPACCUPOBKY ¢ GauiHH (0GCEPBATOPHUH) BIEPEL-HA3AL U HA3AA-
BOepe.
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ITpHMepoM MOMKET CIyRHTb TPacCHPOBKA OCH TyHHEI MyCKOHETKOHT
(uep. 6). IToT TyHHeab, Haxomswwmiica B Ces.-Amepuk. Coen. llratax,
umeer aauHy 1471,9M. ¥ pacnonoxen neaukom Ha npsMoil. Paséuska ero,
baarojaps yIoGHOH CHTYaLHM MECTHOCTH, HE NPEACTaBAAIa GOAbIIUX 3a-
TpyareHnid. OnHako, 6HII0 HEOGXOIHMO HAMETHTH NOJOXKEHHE MOPTaJioB
H NOJOXEHHE BXOJOB JBYX LIAXT REPTHKANLHOW M HaxkAOHHOH. [lns Tpac-
CADOBKH OCH TyHHEJS HA NepeBane B NYHKTe, ONpeIeNeHHOM [DEeABAapH-
TEABHBIMU  M3LICKAHHAMH U DACMOJNOXEHHOM HAa OCH OYAYyIlero TyHHeas
yerponau o6cepsaropuio. M3 o6cepBatopusd OTKpPHIBANACH BHIHMOCTL Ha
paccTofiHMe He MeHee MO0JyTOpa KJAM. B KaXJAVIO CTOPOHY BIOJb TPACCH

Hep. 6. TpaccupoBka MyCKOHETKOHTCKOrO TyHHEIS.

Tywnend. [1ostomy npeacraBunach nOJMHAZT BO3MOMKHOCTH GpPaTh BHU3HPHYIO
JMHMIO HA 3HauUMTeAbHOE paccroguue. Tak M 6ui0 caenano: 6uM  yCTa-
HOBJIEHBI NYHKTHI Ha paccTosunu 1400 m. B oany cropony u 1350 m. B apy-
TYIO M YK€ M3 3THX NYHKTOB OBIIO 14aHO HaNpaBAeHHe TYHHeAsd H onpeje-
J€HO TOJIOXKEHHE BXONOB BHILIEYNOMSHYTHIX [LAXT.

He Menee nuTepecuwiii mpuMep TpaccupoBKU NaeT pasbuBKa ocu TYH-
nens Toraedt (Totley) B Ces. Amepuxe. 3T0T TyHHEaB, AanHOH 5695.8 M.,
pacnosoXen B TAKOH MECTHOCTH, KOTAA MPHLIJIOCh NPUMEHHTL CMEIlaHHb il
cnocoG  (uep. 7). Ha Bepuimne nepesana 6niia yerpoena o6cepBaTopua.
C sToit oGcepBaTopun OBLIIO XaHO HAaNpaBIelHE BAOID TYHHEJS] Ha pac-
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Hep. 7. Tpacenposka tyuneis Toraeil,

CTOSIHHE OKOJIO 6 KJM. B OJHY CTOPOHY H OKOJIO 5 KJAM. B DPOTHBOMOI0NK-
vyto. Takam o6pasoM ¢ 3TOH o6cepBaTopHU GHLIO AAHO HallpaB/i€HHEe NIH-
HOi 0k0/10 11 kM. [lo KOHIAM 6bIAM 1IOCTPOEHLI elle ARe 06cepBaTOPUH.
TpaccupoBka TyHHEASl H ONpeJeIeHHe MECT PACTONOKEHHS IOPTANO0B U BXO-
70B B BEPTUKA/IbHLIE WAXThl GbIIO IPOM3BENCHO YXKE H3 N0 KOHNAM PACHO-
JOKeHHbIX oGcepsatopuil. B npouecce paboTel N0 06ouM CKA0UAM TODHI
OBIM BLICTABJEHBI CHUHANBI BBHIE BEUeK no 4 ¢ Kam Ao cropont. Cu-
rHaa Ne 4 Gpl1 BHICTAaBAEH Hag nopraaod. COBMECTHO ¢ curHaaamu Ne 3
# Ne 2 o NMOCAYXUA OCHOBOH 11 Pa3sGHBKH BXOIOB KAK B TYHHE/b; TaK
i B maxtel. Curnaa Ne 3 pacnosoxeH nepen BYOAOM B TyHHenb. C MecTa

pacnookenus xax curuana Ne 3, rak wcursaia Ne 4 6n1a BO3MOMKHOCTE.

>
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BH3MPOBATb HEMOCPEACTBEHHO B CaMbIl TYHHEJb, 4TO SBHJIOCH YAOGHOH
¥ BecbMa neaecoo6pas3Hol 0CO6eHHOCTBIO B paboTe N0 TPACCAPOBKE TYH-
Heas Toraefi.

H. Tpaccuposka ¢ npuMeHeHuem 1aByx OGamen (06-
CepBaTOpHi) HO KOHILLAM TYHHeansd. B cuIbHO ropHCTOA MecTHO-
CTH M NPH TYHHENSX 3HAYHTENbHOH IJAMHLI HET BO3MOXHOCTH MNPOBECTH
HafnpasJeHue OCH TYHHEJs, BH3HPYd TOJBKO € OLHOH OGCEepBATODHH Ha
BeplunHe nepesana. B yc/0Busx, COOTBETCTBYIOLIUX BhILICONHCAHHOMY pellb-
ey MECTHOCTH H JJHHE TYHHEJNs, BHAETh B OOCEPBATOPHH  BXOIbt
B NOpTal BO3MOXHOCTH HeT. B Takux cayuafix no KOHLAM TyHHEJIs Ha
HEKOTOPOM YyAAJeHHU OT IOPTAJOB YCTPAUBAIOTCH ABE CaMOCTOATENbHBIX
obcepBaTopud. YCTpPOHACTBO 06CepBaTOPHU HA BEPUIHHE I'OPH CTAHOBUTCS
TOrAa YXe usnuuiiuM. Hanpasaenuwe ocu TyHHeNs M caMas OpHEHTHPOBKA
3THX obcepBaTOpPHHA OTHOCHTENBHU APYT APYra NpPOUIBOAMTCH NPH MOCPEn-
CTBe TPHUAHTYJALUH, O 4eM noapobuo 6yneT CkasaHo B cBoeM mecrte. B na-
CTOSIIMH W€ MOMEHT, COCPEeJOTAYHMBAS BHHMMAHHE MCKJIOUHTENAbHO Ha
TPACCHMPOBKE HANPABJIEHHA OCH TYHHEIN, OTMETHM, YTO OMUCHIBAEMbIA CNO-
cob jaet Haubojee HALEKHBIE PE3yJbTaThl M OCOOCHHO YNauHO €ro npH-
MEHEHHE NPH ILJIHHHbLIX TYHHENAX CO CJAOXKHBIM peabedOM MECTHOCTH.

[Tpumepsl HEMHOTOYHCAEHHB, HO XapaKTCPHDL.

IMpu tpaccupoBke ocu Jleubeprcxkoro Tynness B LlBednapud AAHHOM
13735 M. y BXxOZ0OB B TyHHENb OHIIH ycTpoeHs! obcepBatopud. B cesepuoit
yacTH Oua o6Gcepratopus Kangepwiter (Kandersteg), a B 10KHOH yacTH
ob6cepBartopus ['onnenmreitn (Goppenstein) (vep. 8).
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Yep. 8. Tpaccuposka Jleubeprekoro TyuHeas.

O6e o6cepBaTopuH OblNH OPHEHTHPOBAHBI DY OTHOCHTCJBHO ApYyTa
MpH 110CPEACTBE TPUAHTYAANUOHHOH ceTH. B [onneHmTeiin oceBod CUrH&T
OBl YCTAHOBJIEH HECKOJbKO BhIIIE, YeM ObL10 HANPaBJIEHHE BH3UPHOW OCH
Tyunens. Cton6 o6cepBaTOPHH HAaXOAMTCH B paccrosuud 50 m. ot , 0O
TYHHENBHOTO KHJOMETPAXKA, NPHYEM MECTO A5 06cepBaTOPHH OBLIO BHIOPAHO
TaK, YTO OTKPbiBaJNaCb BO3MOXHOCTb BHU3HPOBATh BJOJb TYHHEASt BHYTPH
ero Ha noxa‘eme 3,8%o. BrocneacTBuH BBHAY HEOOXOMHMOCTH NPOBECTH
wocce, oceBoH curuaa Kaugepmrer Gul1 y6paH, CHUHaJ K€ CO CTOPOHbI
Fonnenwmrtefin  crout M no cux mop. Iloka cymecTBoBasH 3TH OCHO-
BHBI€ CHI'HAJIbl TYHHEJbHBIX I€0Je3udeckux pador, To NpeacTasasaach BO3-
MOXKHOCTh J1aBATh HANpaBACHME OCH TYHHe s, He npuberas BesAxkui pas
K YTJIOMEDHBIM H3MepeHHAM. BbiCUMTaHHOE HA OCHOBAHMM TPHAHTY/ISUMM
PACCTOSIHME MEKAY OCEBHIMH CHTHanaMu OBIO NPHBEAEHO K YPOBHI MOPH
NpHYeM NPH HENOCPEACTBEHHBIX H3MEPEHUAX CUMTAAM HE OT YPOBHA MOpH,
A OT ropusonrta--1200 m. IlepBpie paccyeTsl OblIM TICTOM [E€pPECUHTAHH



#a 3TOT TOPH30HT M MNOJYYWIOCH YAJAMHEHHE Ha 2,69 M., BcaeiacTBHe uero
paccTosiHue Mexay oceBniMH curdanamu Kangepwrer u [‘onneHuteitu
cTano 14318,89 m. npu ycaossom ropusoute 1200 m. max yp. mMops.

Paccroanune o6cepsatopuy Kanpepmrer or o6cepsatopuu [onnex-
wiedH pasHo 14331,58 M. npu ycioBHOM ropusonte 1200 M. Hag. yp. Mops.

HdnuHa TyHHEJs, PACCTORHKE MEXJY MOpTanamu, paBHo 1374422 M.
Ha ropusonTe 1200 M. Hax yp. MoOps.

Tyunear AnpGysa umeer auHy 5866 M. M DAcno/oXKeH Ha NPAMOil
Junun. Hanpasaenue TynHeass ObLIO ONPERENEHO NPH NOCPEACTBE TpHaH-
ryaauvd. Korma Tpuauryasnuonsele paGoTel Oblid 3aKOHYEHBI, TO Ha Ka-
HA0M CKAOHe xpebTa (sep. 9) 6bIIM COOPYxEHBI 06CEPRATOPHUHU: ,CeBEPHAs
oGcepBaTopua“ M ,0xkHas obceppaTtopus“. [losoxeHHe NYHKTOB, rae Ha-
3HAYaNUCh BXOABl B TyHHEAb, OblIM ONpPEJE/NEHBl NPH NOCPEACTBE ABYX
CAMOCTOATENBHBIX TPUAHTYAAUMHA (uep, 24), pacno/IOKEHHBIX N0 0GOMM CTO-
poHam xpe6Ta U OCHOBaHHBIX Ha nyHkTax lliBeiinapckoit rocynapcrBenHoi
TpHaHryIsauuy. [lyTem BeIUMCAEHHH, 3HAA NOJOKEHHE CEBEPHOH H IOWKHOM
-06CepBaTOPUil, ONPEETHIK YIIbl MEXKAY HCKOMOH OChI0O TYHHEJA H CTOpO-
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Hep. 9. Tpaccuposka Tvauess Aanbyina.

'HAMH TPEYTONbHHKOB, CMEXKHBIX 0OcepBauHOHHBIM nNyHKTaMm. [locae 3toro
NPUCTYAMAM K TPACCHPOBKE OCH TyHHesas. [Ins aToro u3 ceBepHoil obcep-
BATOPHM BHM3MPOBAJH JIHHHIO B CTOPOHY TYHHEJsl W Ha BEpIUIMHE MmepeBasa
YCTAHOBHJIM CHTHAJ. 3aTeM M3 TOH e 006CepBaTOpUH BH3HPOBAAU JKRHUIO
B CTOPOHY, HPOTHBONOJNOXKHYIO TYHHE/IIO M HANPAB/ACHHYI Ha TPUAHTYAA-
UHOHHBIH NYyHKT Rugnux, rae Takke Obla BHICTABMEH CHTHAL. 3aTeM U3
nyskTa Rugnux npy nocpeictBe TEOAO/NHTA BH3HPOBAAM B HAlIPaBJACHUH
TYHHEA HA CEBEPHVIO 00CEPBATOPHI0 M HAa MYHKT, BHICTABJEHHBLIH Ha ne-
pesafie H BHAMMLI C CeBePHOH 0O6cepBaTOpUM.—TeM BpEMeHEM € IOXHOM
o0cepBaTOpUH TAKXKe BeJIOCh BH3UpOBaHue. Ha OCHOBaHMM NaHHBIX TpH-
aHTYAS1UMH B3SJH HalpaBJ/JEHHE OCH TYHHeJ s M A YA0OCTBa AadbHeHinedd
pa6oTul 3auKCHPOBAAM 3TO HANpPaBJEHUE MOCTAHOBKOH CHTHAJA HAa CKAOHE
TOPHl C 10XHOH CTOPOHBLI. 3aT€M BH3HPOBATH B TOM K€ HAMNPABACHHKH H Ha
BepUIKHE TOPbLl yCcTanoBuau curaan Giumel. C Mecra paclioNoOXeHUs CH-
raana Giumel 3daBUCHMO OT FOPHUCTOCTH ME@CTHOCTH HEJb3d BHJCTb M BH3HU-
pOBATb B CeBEPHYIO OGCEPBATOPHIO, HO 3aTO INIPEKPACHO BHAECH CHIHAJA
Rugnux. Manpueiiiuas paboTa cBenach K NPOBEpPKe [PABHABHOCTH Hanpa-
BJICHHUs Tpacchl NyTeM BH3WpoBaHus ¢ Rugnux u ¢ Giumel u nve npencra-
BH/14 HUKAKHX 3aTpyasednd. O6cepBaTOPHAMU MNOALIOBATHCH JIISi BH3HPO-
BatHA HaNpaBJ/eHUH AAXKE HA HEKOTOPHIX, XOTA M BECbMAa KOPOTKHYX, IPOTH-
PKCHUSIX BHYTPH TYHHE/S, a8 JaJbHeHIWyl0 pa3éUBKY BHYTPH TYHHENs BEJH
UpH MOCPENCTBe YCTAHOBJIQHHLIX BHE TYHHE/IA BH3HDHBIX 3HAKOB, BbIBEPEH-
HbIX M TIEPHOAHYECKHM BPEMS OT BPEMEHH NPOBEPHEMBIX € 0GCepBaTOPHIL.

MutepecHblil npumep TpaccupoBku ocH aaer CypamcKuii TyHHeb.
'346Ch NPUMEHANACH TPHAHTYIAHMA. TpHAHIYASUUOHEBIE pPaGOTH MMEaH
LeABI0 ONpENeneHue TOUHOH JUIHHBI TYHHEeNd, OCh KOTOPOro Obldd Hame-
“€HA HA MOBEPXHOCTH TOAbKO JByma Touxkamu [ u 1[I (uep. 10) npu-
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HAAJIeKAUIUMH K ABYM MYHKTaM TPHaHIYyJNALHOHHOH CETH MO OAHOMY MYHKTY
‘Ha KaxA0H cropone nepesasna. OHAaKo, OKA3aJa0Ch, YTO ONpPEALNEHHOE MIPU
{10CPECTBE TPHAHTYAALUMH HANPABICHHE TYHHENS HEYAAYHO, TAK KAK B IOro-
BOCTOHHOM uacTn xpe6ra AMHMA XK. J. y TyHHeAs NONajzana B PYCJIO PeKk
Monacrepu-Llxaan n, Hanpapassch BLOJb ee, Aenana KpailHe 3aTPYAHA-
TeAbHBIM M J0poruM ee oTBoA. [1oaTomy 6BIIO pelIeHo OTOABHEYTL B 3TOM
MecTe JIMHHIO HA BOCTOK HA 27,74 M. BceJaeacTtsue 3TOro ro-BOCTOYHBLIH
NOPTaN TYHHEJst TAaK Xe MePeIBUraacd Ha BOCTOK M TaKHM 06pasoM BeH
OCb TYHHE/ NOBOPAUMBANaChb HA HEKOTOPHIH yros BOKpyr Touxu [. Pac-
cTosnne or nyuxra 1 1o nysxrta Il paBno 4176,3 mrp.—3Han 310 paccro-
AHKHE U 3aJABIUHChH, KaK CKa3aHO, OTKJOHEHHEM B CTOPOHY Ha 27,74 MTp.
JIETKO MOXEM ONpeie/HTb YroJ, oGpasyeMbl#l HOBHIM HalPaBJAEHHEM OCH
TYHHE/IA, C TeM HanpasJeHHeM, KOTOPOEe YCTAHOBJEHO TPHAHTYAALHEH.
27,74 . o
Yron pasetga—-—=1" - orkyxa lg 27,74 —1g41763 =lgtg x
4176,3
1,4393327 — 3,6261361 -— 7,8191966
OTkyna » = 22" 40",

3Has NEepBOHAYANbLHOE PACCTOSHHE MEXAY BXOAHBLIMU CHTHAJAAMH H
pasMep OTK/IOHEHHS HOBOH OCH, JIETKO MOXKEM BBLIYHCAMTEL JUIMHY TYHHENS
no Hoeoi Tpacce. [losTomy ne 6HI0 HUKaKoH HALOGHOCTH BTOPHUHO MPO-
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Yep. 11. Tpaccupopka Cypamckoro TymHes.

H3BOIMTL TPUAHTYSUHIO 3aHOBO. ONHAKO, NPEACTOSANO AaTh HOBOE HAmpa-
BCHUE ¥ 0003HAYMTH TAKOBOE [0 0GEHUM CTOPOHAM flepeBasa, [POTpacCcUpo-
BaB OCb N0 ropam uepes xpeber. Jra paboTa Ge1a NPOU3BENEHA CIERYIO-
wuy obpasom. Han TpuaurynsiumonusiM nymxtom | craBurcs TEOJO0JMHT,
Tpy6a KOTOPOTO HAMPABASETCS HA CHUHAJ, BHICTABJCHHBIH Ha TPHAHTY IS -
LHOHHOM nyHKTe No 31 3aTeM n0BOPaYUBAT TPYSY TEOAOJHTA BIIPABO Ha
HANPaB/JICHHE HOBOH OCH TYHHEJs.

Janbreiimee TpaccUpoBaHHe HOBOH OCH TYHHENS BEJOCH TEOLOAUTOM
W TIPHB&JIO K HOBOHAMEYECHHOMY noprany Il Bnocaeactsum mosropmo npo-
M3BCACHHOE MSMEDEHHE OKOHYATRJIbHO YTOUHMJIO YroJ OTKJIOHEHHS TPacch
fp ey Q6J

Il. Ocb TyHHens kpuoauneiina. OCHOBHHIM W HauGOJee pacnpoct-
PAHEHHLIM ~ METOZOM Da30MBKM KDHBOMHHEHHON TPACCH HA [OBEPXHOCTH
3EMAM SABJASETCS METOJ ONMHCAHHOTO MHOTOYTrOJbHHKaA. [lo cBoel
[TPOCTOTE M TOYHOCTH PE3YJbTATOB 3TOT METOJ 3aCAYKHBAeT HaWOOMbIIETO
BHUMAHUA. OH, KaK M3BECTHO, COCTOMT B TOM, 4TO MePBOHAYANBHO [1POHU3-
BOLUTCA KaMmepanbhad paboTa W HaMeuaeTcst Tpacca TYHHEJs HA [JdHE
ropusontansmMu. Korga Tpacca TyHHeas HameueHa M OmpesneseH paxuyc
KPHBH3HEL, 4 DABHO HA4Ya/l0 H KOHEl KPHBOH M BXOAH B TYHHEIb, TO
KpuBasd PasOUBAETCA HA OTAE/LHBIE YACTH TaK, YTOGEI LUEHTPANbHbBIE VIV,
COOTBETCTBYIOIHE OTAGNbHBIM YYAaCTKAM KPHUBOH OblAKH yIOOHB AAS MOCT-



15

POCHHST ONHCAHHOTO MHOrOYroabluka. CTOPOHBI ONHCAHHOIO MHOIOYTOJb-
HUKA CTPOSITCS, KAK TAHIEHCbl, COOTBETCTBYIOMIME OTIENbHBIM YuacTKAM
KPHUBOIL. ' }

[lpumepoy MOMKET CAy#HTL TPAaCCHPOBKA NETNEBHX Tyuuened Ap-
masup Tyancuucko# xea. mop. (uep. 12). Mmeercss 1Ba Hampasaenus
Tpaccel: C€o CTOpoHH Apmasupa M cO cToponn Tyamnce, B PasHBIX ypo-
Busix. (O6e 3tH Tpacchl MPH B3aHMHOM 1IPOXO/MKEHUH II€PECEKAIOTCHA
B n1aHe B8 BooGpaxaemoli Touke A, nox yraom 55°19°307, uro OblaO
ONpefesNeH0 HEMOCPEACTBEHHBIM H3MEpPEHHEM TeomoauToM. Hano ue yny-
CKAaTb U3 BHHMAHHA, 4YTO Pa3sHOCTb BBICOT OGEHX TPACC COCTABJIAET OKOJO
40 m. [TosToMy NpeACTOANO PA3BUTH JHHUIO, A5 uero oGpaTHIHCH K CHO-
co0y yCTPOHCTBA KOABUEBOrO NOBOPOTA (NETJH) M [ETIEBbIX TyHHEe e,
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Hep. 12. Tpaccupopka Tpex netnesbix TyHueied] Apmasnp-Tyanciuckoii x. .

[Ipexne uvem navate paGoTE Ha MecTe nNOCTPOHKH JHHUM noporyu
IPENBADHTEILHO MPOUIBEIH C/ICAYIOUIHE KaMepasabHble paboThl. Basin naan
MECTHOCTH B TODH30HTANAX M 1OC/AE JIUTENbHBIX MCKAHWHA 3anpoeKTHpO-
Balid M HAHEC/HW HA NJIaH HanpasieHue Tpacch. [Tpubans3uTenbHO HAMETH-
A0Ck M DACNOJOKEHHE TyHHeded W naxe B OGUMX 4ePTAX W HX JIIHHA,
B npouecce npoussosctsa kamepanpHBIX PagoT ONpPEeaeNUINCH YIJbl NOBO-
POTOB NMETAH H PAAMYCHl KPHUBBIX.

3aTeM DPHCTYNMIM K DNPOBESHHI0 TPacchl Ha NOBEPXHOCTH 3€MJIH,
Havanu co ctopons Apmasupa ot Touku A, Paauycowm 150 cax. = 320,04 m.
A4 OoBOPOT BAEBO Ha yroa 66°10°. Pas6usxky kpusoii npousseau 1o
CnoCo0y OMMCAHHOTO MHOTOYTOJBHUKA, A/ YEr0 NPOBELIHIH JHHUIO A -]
OTVIOXKHJ/IH TAHIEHC, B3AM yroa BJeBO 66°10°, ongTe OTJIOKUAM TaHreHc
¥ noayduan Touky B.—Otnoxunu npsmyio aaunoin 110 caxc. == 236,83 m.
Hononayuunu Touky C.—3aTeM npeacTosio pasbuTth IOBOABHO IHHHY IO
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XKPUBYI paauyca 153 cax, == 326,44 M. ¢ nenipaabspy yraom 147°6 [Mpu-
MEHSIIM, KaK ¥ B npep‘uayuieM cayuyae pasbuskd kpuBoit A—I1—B, cno-
co6 onucaHHoro MHoroyroabauka. OaHAKO, Ha 3TOT Pa3 MECTHOCTh HMMe.a
6onee HepPOBHBLIH rOPUCTHIA XapakTep, yeM npu pasébuBke kpupoil A —1— B
¥ MO3TOMY ONUCAHHBIH MHOTOYTONLHHUK NPULIIIOCHL PasOUTb Ha HebGoJabluue
yuactkn. Pabora npou3BoAMIach BeCbMa THIATENbHO W akkypaTHo. [lono-
LM K MEeCTY, Tlie Npeano/arajoch, COracHO OpPeABAPHTENBLHOIO NPOEKTA,
yCTPCHCTBO MOPTA/Na NMEPBOTO TYHHEAA. ¥ Nopraga nocTaBuau curaasd. Eme
pa3 NpoBepuax Pa3dbHBKY KPHBOH M MOAOrHaAM Tax, uTOOB HAala/l0 TaH-
reHca NMpPHXOXMIOCH KaK Pa3 TaM, Tl HOCTaBJEH CHTHAJ y TopTaja KpUsoro
TyHHeas. [last 3TOro HaMeTH/AW UeHTpaAbHblH yroa 35°, a npe‘Hayliuid yroa
KaK OCTAaTOK, OKa3ajacs paBHbiM 28°13. 3ateM 10 NOBepXHOCTH 3eM.jH,
MOAB3YsICh BCE TE€M JKe CrocoO60M ONHCAHHOIO MHOTOYTOJLHUKA, CTaMH Pa3-
6uBaTh Tpaccy Tyuseas. !logomsm ko BTOpomy mnopraay., Onste xoTenn
10I0rHATL TaK, 4TOGBl HAYaJ0 TAHTEHCA MPHXOJAHAOCH Y TOPTaJa, HO NDH-
IHAAM, YTO 3TO HE MMEET 3HAueHHsa M, Jaxe 60Jee, UTO 3TO MOMXET Aawxe
METH OTPUNATENBHOE 3HAYEHHE, TAK KaK B Npolecce NPOH3BOJCTBA paspa-
GOTKH TyHHeJS! TAHTEHC JEerKO MOXKET OuTh cOut. Tloaromy orpannuusmch
TEM, YTO TOJBKO Yy [epBOrO MOPTaJa OCTANOCh TAKOE COBNANEHHe—TAHTEHC
COBNaJlaeT C NOPTaJOM, BO BCEX € OCTaJbHHX CJAYy4YyasX HE TOJbKG He
CTPEMHJINCh K TOMY, UTO B NepBbIA pa3 cTOWJA0 0OJbWOro Tpyaa, 1o, Ha-
NMPOTHB, Ja}Xe CTajau KH30eratb TaKOro COBNALCHHSA.

Tem ppemeneM npyras napTus TeXHHKOB BO FJIaBe € HAYaJbHHUKOM
NUCTaHUMH Hayaga pabOTHl N0 MNPOBENECHHIO TPacchl co cTopoubl Tyarce.
Pa6orw Hauanu or Toukd K. Pasbuau KPHBYIO pajuyca 320,04 M. ueut-
panbueii yroa 78719', satem, mpaAMylo I1HHOH 309.71 MTp. u BTOPYIO KPH-
Byl paauyca 320,04 M. uentpanbsnit yroa 159° 27 307

fleppas naprus TEXHHKOB HATOJKHY/IACh HA AOBOJIBHO TPYAHbBIE YCIO-
BUA B CHTYaLlHM MECTHOCTH: OODBIBBHI, YTECHI, HEDOJbILAA peuKka BBIRYAHIH
naTh O6GpATHYIO KpHBYIO, yroa BJeBO 1472°. Cmbluka o0O€HX Tpacc nosy-
YUAACh JAOBOJBHO JETKOH M YAA4YHOH, T3K KaK BONPOC GBICTPO H JErKo
paspewiajcs 6aarojyiaps 3Tod 00paTHOW KPHBOH. 3Aech HMEeTCs ABE Opsi-
mMeiX BCTaBkM 70,77 m7p. ¥ 99,44 m. [lporpaccupoBanu HX IO B3aUMHOIO
nepecedenus B rouke 7. OcraBasock 3mech TOABKO Pa3bUTh KPUBYIO Npu
HeHTpanbHOM yrae 1492, 4yTo KOHeUHO He TPEeACTAaBHAO HUKAKHUX 3aTPy-
HeHHH. YcTpofcTBO 0OPaTHOH KpPUBOH,
KaK CKa3aHO, MMEET ONpaBJaHUE B CHTY-
anuyu MeCTHOCTH. [TOHATHO, YTO NpPH HHBIX
00CcTOATENLCTBAX OhlIC OB BMOJHE BO3-
MOXHO €e u3b6exath. Korma cMeiuxa ode-
HX TPacc Oblla 3aKOHYEHA, TO NPOBEPUIH
elme pa3s pasbHuBKY KpIdBOH € LEHTpa/b-
neM yraom 159°27'30”. Ha stor pas
NoJyuHaach ManeHbkasd HeBsidka B 307,
1103TOMY yroa pases 159°27 307, toraa
KaK panbue Obl1 159° 27,

Cnoco6 nocnepoBaTenbHb X
XOp A eCcTb BTOPOH €nocol TPaCCHPOBKH:
KPHBONHHEHHBIX TYHHEAECH HA NMOBEPXHO-
CTH 3emau. 3TOT CHOCOO, KAaK H3BECTHO
(4ep. 13), cOCTOMT B TOM, UTO HA MPO-
JOJKEHHH MPAMOE OTKJIAAbIBAETCA BEAHUMHA @8 M 3aT€M M3 TOUKH 8 NOX
NPAMBIM YIJIOM BeJHYHMHA 661. Torzaa npﬂmaﬂ a8: €CTb xXopjaa S.

S=92RSin- F -

24

P

Hep., 13
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PacematpuBaemblit ¢cnoco6 0co6eHHO ynoGeH B TPYAHO NPOXOXHMbIX
Y3KHX M TECHHIX MECTHOCTSX.

Cnoco6 noc/ieaoBaTeIbHHIX XOPX WHOCAA HPUMEHAETCA Aaxe 15
CNOXHBEIX Pa30GUBOK KPHBOMMHEeHHbIX Tpacc. TIpexpacHsiM npumepom, xapa-
KTEPU3YIOIIMM HOCTOHHCTBA 3TOr0 METOA3, MOXET CIYXHTb pa3buska
yuactka ,Kyunano“ (Cuchillo) na Tuxooxeanckoit xen. nop. s Cen.-Ame-
pux. Coen. Ulratax (uep. 14). 3aecp Ha HeGOJABWIOM YYaCTKE JHMHHS M10-
AbIMAETCS] KPYTO B ropsi BpuGausutenpHo Ha 150 M. mo Bmicote. [Tostomy
NPUIWAOCH Pa3BUTE JIMHUIO 10 NPOTSIKEHHS 6 KAM. H NpUAATh Tpacce
BECBMA CAO0XKHYI0 KOHurypauuo. TpaccHpoBKa BCEro 3TOro yyacTka M Bcex
HMEIOUIMXCA 3[eCh TYHHEJNeH HCNOJHeHa N0 cnocoly NOCAeA0BaATEeNbHBIX
xopa aauHod B 20 M. Takas HeGosbwas nauna XOpA Bol6paHa moTowmy,
YTO NPOXONMMBIA Y44CTOK CHABHO TODUCTbIA W3pe3aHHH B OGHAKEHHAX
6a3aibTa. JTO HE /1aBANO BOMONKHOCTH MPHMEHSITh 3R€Ch ANS TPACCHPOBKH
KaKo# an00 ApYro# cnocob reoaesnyecknx pa6or. Ilas npoBepkH Tpacchi
NEpHOIMYECKH NPOH3BOAM/A IMOJACYET a3HMYTOB JHHHH M ONDEAENSAN HX
B HaType. Kpome Toro onmpenensiu yrabl BCTPEUM MPOAOMKEHHH MPSMBIX
Y4aCTKOB TPaccel JAMHUMH (BCTaBOX MexXJAy KpuBbHIMH). Pesyabtarsl Beex
reoflesuteckuX paGoT Ha 3TOM TPYAHOM YYacTKE OKa3a/MHCh BHOJHE YJ0-
BJAETBOPHTEAbBLIMH, UTO CBHIETENbCTBYET BEPHOCTH BHIGOPA METOAA M Npa-
BUILHOCTh B NPOU3BOACTBE PabOTH 110 TPACCHPOBKE,

§ 2. Onpenenenye HanpaBleHHs OCH TYHHEAS NMPH NOMOULH MOJNH-
roHHO#l c‘eMKH. Onacenus 3a BEPHOCTb HANPABAEHHA TPACCH MOKET BO3-
HUKHYTh BCAKHMY Pa3 B C/ydae CHABHO YTECHCTOH Mano JOCTYMHOH Mect-
HOCTH, KOTNA NMPUXOIHTCA paGoTaTh, NOJBEUIMBAACh HAa BEPEBKAX, B JIO/L-
Kax W T. M. B TaKuX CaAyyasx GbiBaeT OYeHb JIETKO COMTLCSA B HANPABAEHUHU
Tpaccel B CTOPOHY M, KaK WHOTJAA TOBOPAT B TAKHX CJAydYasd, ,CJAOMaTh®
ock Tynneas. He syumre o6CTOMT ne10 M ¢ 1pPOMEPOM MJHHLI TYHHEas OT
noprajaa 1o noprana. B Takux caywasx Aas ONpeneseHHs HanpasseHHs
OCH TYHHEAS! M €r0 AJMHHLL 06pAlIAIOTCS C NOAMTOHHOH Cc'eMKe, cocpefo-
TOYMBasi PabOTH B MECTHOCTH, AOCTYNHOA IS I'e0Ze3MYECKHX pa6or. [lo-
AMTOHHBIA XOJ PACNOJAratoT TaK, YTOOH KOHLbl [OAHTOHA NPHMBIKAAM K
NYHKTaM, DACNOJOXKEHHBIM y BXOJAA B TYHHEAb, CTPOFO Ha OCH TyHHEJS.
Becb noamrow B naase  KOMmKEeH  NpeACTaBAATDH JOMEHHYI0  1ps-
MY10, TPHTOM TaK, YTOOL CTOPOHBI MOJHIOHA OblIM BO3MOMKHG 6OabIIel]
IAuHBEL.  Koraa moAMroHBBIM  XOA HAMEUeH, TO ero 3aKPenygT B yIiax.
Bo Bpems paGoTel MO yraiam CTaBSTCs MM TEOMOMHT, CTPOTO LeRTpUpYye-
MBIA HAZL NAHHBIM NYHKTOM, MJH XK€ BLICT4B/aSiEMass BEPTHKAIbHO BelUka,
Ha KOTODYIO M HABOIMTCHA TEONOJHMT € COCeNHEro nyHkra. [Tpomep cTopon
TOJTHTOHA M M3MEPEeHHE YIVIOB JAO/KHO BECTHCH ¢ OCOGEHHOH THIATeh-
HOCTPBIO HA TOM OCHOBaHMH, YTO IOJHUIOH OCTAETCA HE3AMKHYTEIM, d IOTOMY
APOBCDKA €r0 CTAHOBUTCS HEBO3MOMHOH [0 TeX Nop, noka He O6yayT 3a-
ROHYEHBl BCE TyHHEAbHbIC paGoTel. [103TOMYy BCA OTBETCTBEHHOCTH 3a pa-
60Ty M0 onpeneneHuIo HANPABJIEHUS OCH TYHHEJs HENOCPEACTBEHHO CBSI-
SBIBAETCST C TOMHOCTBLIO UPOMEPA CTOPOH M € TOMHOCTHIO H3MEPEHHS YIVIOB.
Korna pabotsl mo c'eve MOJHIOHA 3aKOHYEHBI, TO TAKOBOW BLIYEPYH-
BACTCH, NMPOBOLHTCH HANDABACHUA OCH TYHHEIH M BBIMUCASIOTCH YIVIL, 06-
PA3yEMBIE HAMpPABJACHACM 2TOH OCH C HAYATbHOH M C KOHEYHOH CTOPOHAMM
MOAKHro#a. JTO 1a€T BaM BO3MOXKHOCTh HA3HAYHTD HUHCTPYMEHTAJAbHO, Ny~
TEM NOCTAHOBKH CTBODOB, HANP@BJEHHE OCH TYHHEAd, a TAKKe BLIYHC/IUTD -
AJMHY TyHHeas. YeM MeHbllle Yr0B M CTOPOH B NOJMIOHE, Tem MeHble,
BOOOIIE TOBOPsl, U3MEPEHHH, T. €. TEM MEHEe UCTOUHHMKOB HAKOMICHHS OLIM-
Gok m3mepenns. Uneao ke yraos 6yiaeT TeM MEHbLIE, €M AnuHHEe Kan:-
Aast CTOpoHa M uyem Oamxe npubauxaercs obulee HalpaBleHHe (10JHIOH-
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Yep. 14. Tpaccuposka Tyuseapnoro yuacrka Kyuuano (Cuchilio) sa Tuxookeasckoli . 1.
1o cnocofy noCAeROBATEAbHbIX XOPA IAHHOH 20 mTp.
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HOTO XO0Xa K NpAMOd JIHHHUHM, COCAMHAIOMIEH HAYaAbHHIA U KOHEYHDbIH
NYHKTBl [TOIMTOHA, PACMOJIOXKEHHBIE Y BXOJOB B TYHHE/b.

TouxocTe, ¢ KOTOPO# NOMKHB GBITH JaHbl PE3yAbTATHI H3MEPEHHI
AJAHHBI CTOPDOHBI MOJIHTOHA H BHIYHCJAEHH [IPSAMOYTOJIbHBEIE, NPAMOJKHEHHNE
KOODAHMHATH! NOJHIOHHBIX NMYHKTOB, AO/AHA BHIPDAXKATBCH B COTHIX HOJAX
meTpa (CeHTHMeTp).

Tax e NoCTynaroT W NPH BHIYHCACHHH KOODAMHAT NO MX MpUpamie-
HUAM.

[Tonepeunoe JuuHeiHOE YK/IOHEHHE KOHEYHOH TOUKH IONMTOHA MONKET
GbITb BHIYHCIAEHO 110 Jopmy.e

+/ ow :
no=ts.:)/ IEEITE

rae

S — cpenHsis AauHA CTOPOHBI NOJKIOHA (NPH BHIBOLE GPOPMY.bi Npes-
N0/IaraeTcs, YTO MOJUTOH COCTOMT M3 N CTOPOH, OAHHAKOBRIX MO CBOCH
IJHHE S, TaK 4TO AJHHA MOJAHrOHa paBHa YL =—=n . S),

1 — YHACJAO CTCPOH NOJHIOHA,

—+%— cpeansia ommubka, Aenaemas Npd U3MEPEHHH KAWAOTO yraa
NIOJIKT OHA.

To4yHOCTL BUBHPOBAHHA TEOJOJHTOM MOMXHO CYHTATh MO HCC/IEA0BA-
uuic lllraMndepa pasHoil yacTHOMY OT JE/JEHHS TOYHOCTH BH3MPOBAHHS
AHONTDAMH HA yBesedyeHue TPYyOh. [IpM oTHCKaHuH nonepeunolt owubKH
NOJHIOHHOTO X0Ja He CJAeAYyeT YNYCKaTb U3 BHJA, UTO

1) yem n/uHHEe CTOpPOHA, TeM GOJbLIE CAydalHBIE OWHUSKH B UX M3-
MEpPEHHH:

mo=-+p) S

[ToaTOMYy A/NMHBI CTOPOH MOJIHIOHA HE JOMXKHBI MPEBOCXOAMTb M3-
secTHOro npexena. [Tpodp. Mopnan ans noauroHusix xomos Takoii npenen
onpeneasier B 300 mtp.

2) lpn BLITAHYTOM X0/, KOrAa yrau 6ausku k 180Y, Ha HUX CUJb-
HEe CKa3blBAIOTCH OWMAKH UCHTPHPOBKH.

BBuay TOro, 4TO NOJMIOH, KAK CKA3aHO, MO/YYAETCA HE3AMKHYTEHIM
(»Pa3OMKHYTHIM") TpeGyeTc creaTb ABa XoAa (Tyxa M 06paTHO), NOJb-
3YACh XOTsl Gbl Ja)Xe ONHMMH ¥ TeMH Ke BeplWUHaMH MoauroHa. O6bluHO,
BBHAY OTBETCTBEHHOrO /€/a BEAYT [OJIHIOHHBIH XOJX, 3aMepsii CTOPOHB H
yribl YeTHOE YMCAO pas,—4 HHOTAa naxe 8 pas, u GepyT cpenuce.

s Toro, 4ToO6H MMETh BO3MOXHOCTH HAHECTH HA OyMary 3acHATHIA
NONUTOH, 00palaTcs K MOCPEACTBY MNPAMOYIONbHBIX NPAMOJHHEHHBIX
KoopAuHaT. Kaxjaas Touka (BEPIIMHA) NOMHIOHA ONpenensieTcd ABYMS pac-
CTOSIHMSIMH 10 JIMHHH 3anaJ—BOCTOK, NPOXOAfNled 4epes HAYa0 KOOPIH-
HaT MNepneHAUKy/IapHO wmepaaHaHy. [lo MepHAMAaHYy HanpaBasieTca ocCh
abeuuce (ocb X) mawc () Ha ceBep; B NEPUEHAMKYAAPHOM HANpap/e-
HHH OCb OpaMHAT (ock ¥) nmoc (-1) ma BocTox. BrnipodeM mHOrAa 3a ock
X-0B NPHHUMAIOT ONHY U3 CTOPOH, MOJUIOHA, HATIPUMEP CTOPOHY, MPHMBI-
Kawlyi0 K MOPTaJIy TYHHEJ.

BBIuHC/IEHNIO KOODAUMHAT BEPWHH AOJHUIOHA, KOTOPBLIM CAeJddaH 0GX0A
TYHHEJsl, MPeLUIecTBYIOT:

1) CpaBHenue H3MepPeHHON CyMMBl BHYTPEHHUX YIJIOB C COOTBETCT-
Bytouel e Teopernueckosi 180° (n—2) cymmo#h, rae n uucao cropon (yr-
JI0B) MOJMHTOHA.

2) Pasknajka oxasapureiics pasuuusl. Ecad OHa meHee TPOiHOH TOU-
HOCTH BepHbeDA, YMHOXEHHOH HAa KOpPeHb KBaADaTHHM U3 ABOHHOTO WHUCAA
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yrJ10B, TO PacKAazKa NPOH3BOIAMTCR HA yrabl ¢ 6oJiee KOPOTKHMHU (06eUMH )
CTOPOHAMH.

[lpumepoM onpeneneHus HanpaeJeHHs OCH TYHHeJs NPH NOMOIMH NC-
JIHFOHHOH C'€MKH MOXET CJAYXHTh JAE€PHBALMOHHBIA TYHHEIb AmXapuc-
Lxanbckoit ruapo-saekTpuueckod cranpuu. Tynmenn naumno# 490,5 M.
npo6uT B yTecax mpasoro 6epera p. Ajxapuc-IIxaau. Beicota moutu o71-
BECHO CTOSILIEr0 rOpHOro MaccHBa npocruraer 220 u 6osee MeTPOB OT ro-
pH3OHTa BOAb. Taxum 06pasom yc/a0BHA paGOT GHUJIH BeCchbMa HeGJaronpu-
ATHEL. [lepBOHAaYaNLHO REPHBAUMOHHBIA TYHHE/Nb MPEANOJATAICS NPAMOAH-
HeHHbIM. BOCKEACTBHH TyHHENIO NPHIATH BO BXOLHOH 4YaCTH KDHBOMH-
neidnoe ouepTanue. OIOHAKO HA Pa3bUBKY TyHHeJst 5TO HE OKasano cCylle-
CTBEHHOIO BJAMAHHA, TaK KaK pa3buBal¥ TYHHEb NPAMOJHHEHHBIH: BO
BXOJHOH YaCTH TaM, I'le BAOCACACTBUH CH€NANM NOBOPOT, OblAa NPOGHTA
BU3HPHAs IITOJbHSA. JTOH IWITOJAbHEH, BNOCJAEACTBHA 3a6POLICHHOH M Haxe
3a70KEHHOH TOPHOH NOPOAOH, NONH30BANUCH AISI PA3BGHBKM TYHHEJAS NOJ
semaell. [lns onpejiesieHds HanpaBJCHUST OCH TYHHENH O6PAaTHAMCH K NOJIH-
ronno#i c‘emke. [loauron OB pasbHT MO 3aM1HBAEMOMY BLICOKHMH BO-
namu (naBoxkamu) Gepery p. Amxapuc-Uxanu (uep. 15). B npuraraemoii
Tabauie NpUBeIeHsl NdaHHble, OTHOCSUIMECS K NOJMFOHHOM C'eMKe.

Tabauna I
r — —e
| Iauna croponwl ; - JavHa cToponm
N Ne VT Jdb | noanrona NeNe | ¥ T Jb ' nomvroma
; MTP. : ‘ MTP.
N O —~ v Ne 6 | 1610 08"
; ‘ 86,65 ‘ 77,02
Nl | 1250 520 Ne 7 1979 19" |
( 64,86 | " 150,03
Ne? | 2310 49 Ne8 | 1900 18
| 177.73 64,01
Ne 3 1460 53’ Ne 9 1300 28°
| 120,00 ! 19,03
Ned | 1550 22 Ne 10 1260 26' |
| \ 37.50 27,74
N5 1 1240 50° Ne 11 — !
| 47 65 ‘
| j
i |

IIpoiins noanronom or touku Ne O 10 Touku Ne 11, T. e. OT OBHOTO
CTBOpa 10 ApPYroro, U3ME€PUB BCE CTOPOHbI IOJMIOHA U ONPEeNeJaHB BCe
€r0 YTJbl, BHIUCPTHJH MOJHIOH H AHANUTHYECKH NOACYMTANH [OJOKEHHe
OcH TynHeas. Ilist 3TOro onpeneaustn KoopaunaTh Toukh Ne 11 B3sip 3a
OCb KOODIHMHAT HAaNpaBJCHHE TNepBOH cTOPOHBl oT TOukH Ne O no Ne 1 w
NOMECTHB HA4a/n0 KOOPAKHAT B Touke Ne 0. ¥rawt Ne O u Ne 11, oGpasye-
Mbi€ HaNpaBIeHWEM OCH TYHHEJs C NEPBOH W C MOCJexHeld CTOPOHAMH MO-
JIUTOHA, ObiM HeusBecTHel. K onpenenesuio ux u cBoam.iach BCH 3a1aya.
Paccrosinne AB, 1. e. paccrosmue oT Toukn Ne 0 10 Touxn Ne 11 Gowio
TaK K€ neusBecTHO. [loaurow 6w wesamxnyr. BBuAy 5TOr0 Benuuunb
yraoB yroa Ne O um yroa Ne 11 u aauHa AB 6biay onpenencHsl BhdHcae-
HHeM. B npunaraemol Tabauue npUBeREHH! BCE JAHHEBIE AR AHAAHTHYE-
CKOTO -paccyeTa M CaMbil pacyer no ONPEeACACHHI) KOOP/JHHATH TOYKK
Ne 11, pacnon0xenHO# y BXCAHOTO noprana.
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Kax BunHo u3 Tabauubl, koopauHaTh Touku Ne 11 papnb:
= 217,09 M. ¥ == 450,44 wm.
Yroa, o6pasyemuil HanpaB/ieHneM OCH TYHHEaS €O CTOPOHOH Ne 0O-—-
Ne 1, pasusiercs:

' Y y
tg An :—X—‘ oot tg 640 16,7

Oy — 640 ]6/ 7”3

Yroa, o6py3yeMulii HanpaBJAeHHEM OCH TYBHeasd cO CTOpoHO# Ne 10-—
Ne 11 papHseTtcs: '

a;; = 2.90° (11-—1) MUHYC BCE€ H3BECTHbLIE YIJIBl MOJIHIOHA:
a;; == 1439 18’ 53"
Iavna AB paehsercs
AB == VX2 1 V2 = 500,01 mrp.

Bnocaexcrern anuea AB 6miia npomepeHa B HaType M NOJAYYHJACH
paBHOH 499,97 M. Takum ob6pasom noayuusach pasuuua no aaude 0,04 M.

Moxcuutaem nas cayuyass noauroHsHoro xoxa Amxapuc-tlxanbckoro
TYHHE Sl TIONepedYHoe JHHEHHOE YKJIOHEeHHe.

Uuceno cTopoH noauroHa n — 11.

O6was anuHa noauroHa Ya — 872,22 mtp. =— n . S. Cpeansaa nJuHa
CTOPOHBI NOJAMroOHa S = 79,293 mTp.

IoaroMy npeznen BO3MOXHO# OIIHOKHM COIJIACHO BHIUECNPHUBEACHHOMK
¢opmyne Gyner )

o lraa vie ]
my = + 79,203 ¢/ .24.:_1,..]__7%% IR

Pa6ortann 10" teoponntom npu ysennuennn 20 paa. [TJostomy TOu-
HOCTh BH3HPOBaHHR Tpy6oii paBHsETCS

= - 30"
mo — 79,293 . 30" ]/ 2220

= 79,293 . 30" . 22,494.
lg m, = 1,8992348 - 6,1626961 - 1,3520667
=1,4139976
Ortkyna m, = —+ 0,259 wmTp.

Ha sanHum yskoxoneidHoi AabGyabckoil k. A. mexay craHuusamu Can-
Mopuu ¥ Tysuc umeercs cnupanbHSi TyHHeab, AAHHOH 676 m. (uep 16).
B nnane Ttynsear pasbut no kpuBbM paanycamu 120 m., 300 m., 1 ondATh
120 m. TpaccHpoBka TyHHe/Asl NPOU3BEIEHA CJACLYIOLIUM 00pa3om: OB CO-
CTaBJEH NJaH MECTHOCTH B TOPH30HTA/AX. 3aTeM, HAHECEHO HA N1J1aH OPO-
€KTHPYEMOEe HalpaBJCHHE OCH JUHHU U 000HMX K HeMmy NOAXOROB. [Ipambie
YyYacTKHU, PacioNOMEHHbIE HA MOAXONAX K CIIHPAaJbBHOMY TYHHEMO M JewkKa-
lIHe B PaSHBIX YPOBHAX, OLIIH HA MJaHe MPONO/DKEHB JO0 B3aHMHOIO ne-
peceuenns B Toyke A. [Toayunaca yroa 15°32°. Bca sta pabota 6niia nepe-
HECEHAa HA MECTO NOCTPOHKHM TYHHES M OCYLIeCTBAECHA NOJHOCTBIO. Bbla
M3MEpPEH yroJa B ToYke A W TakoBOH noayuymacs paBHbiMa—15°32". 3a-
T€M, Ha MECTE€ NOCTPOHKH TYBHEJS BbIUICHA3BZHHBIE NPAMbIE YYaCTKH, Je-
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HKAlIHe, KAaK CKa3aHo, B Pa3sHbIX YPOBHAX, ObIIH CBA3aHB MeXAy €060
CeTbIO TPEYTOJ/IbHHKOB, CTOPOHBI KOTOPLIX OBIIM Onpeae/]eHbl. 3aTeM ONsiTh
OOpaTHINCh K KaMepalbHbIM PabOTaM M BBHIUHCAHAH DACIONONKEHHE O3HA-
YEHHBIX NPAMBIX, HX B3aHMHOE ADPYTr K JPYry NOJIOXKEHHE MU TakuM obpa-
30M, BBIYMCJHJIH YTOJ, NOA KOTOPHIM OHM B3aUMHO nepecexaorcsa. OH OKa-
3asca paBHbiv 15° 32", Tlocne 3Toro OblM OKOHYATENBHO MNPOBEPEHBI, Bbi-
CUMTAaHbl M 3a(DUKCHPOBAHB HA MECTe MYHKTH HAYAMd M KOHIA TOH CJOXK-
HOW KDHBOKM pa3HbhIX PagMYyCOB, HA KOTOPOHK n0MXKeH O6bITh CHUpAAbHBLA
TYHHENAb. JTH TOYKH Ha 4epTexe oGo3nauensr B u C. Beuncaenwue yrna
CBOJMJIOCH K chaenywomemy. Ecaum urtu oT Touku C, To nepsas kpusas
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ep. 16. OnpeneneHye HalpaBAeHHs OCH CHNUPAABHOTO TYHHEIS HA JIHHUH AabBYabckoit #. x.

pazuycom 120 M. umeer ueHtpanbHbil yron 3==109"38". 3arem kpunas
panuyca 300 M. mesaeT AaabHeHIMA MOBOPOT Hayroay— 25°18" u, Hako-
Hel, TpeTbdl KpuBaf paauyca 120 M. jgesaer eme [OBOPOT Ha yrod
%==240°36" u npusoaur ¥ TOouke B. TakuMm oGpasom yro.s, oGpasyeMmbiil
npameiMa 0,C u 0;B pasen 109738’ 4-25° 18" -}-240°36'—=375°32" T. e.
375° 32" — 360° — 15° 32'. IMeHHO TAKOB yroa z ipu BepuinHe A, CTOPOHL!
Koroporo nepnedaukyaapusl k 0,C u O;B. Korna 6slnu onpenenens! ToUxH
B u C HenocpeacTBEHHO Ha MECTROCTH, TO PAa36HBKA OCH TYHHE/S MO 3eMAeH,
HEe NPEeACTaBH/Id OCOGEHHBIX TPYIHOCTEH H Beaach OT OOOHX MOPTANOB.
Honnblit Tyanenb Amxapuc-1IxanbCckod THAPO-3/1€KTPHYECKOH CTaH-
UMK umeer aauny 18591 M. U pacnoJyioweH Ha JABYX KDHBBIX, HAlPaBJCH-
HBIX B pasubie CTOpoHH (4ep. 17). TpyanocTb pa3buBkH 06YCA0BJIUBAAACD
YTECHCTOCTbI0O MECTHOCTH M HEJOCTYNHOCTbIO NOBEPXHOCTH HAX TYHHEJEM
ANl HEMOCPEACTBEHHOH TPACCUPOBKM OCH TyHHeas., [TosTtoMmy o6paTuanch
K €noco0y NOJMMrOHHOTO xoia. BBuagy Toro, 4ro aoHHBIA TyHHEAb pa-
CIOJIOXKEH B yTecax npasoro 6epera, TaMm e, rie U JepPUBAUHOHHBIE TYH-

&4
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HeJab, OCb KOTOPOro Obind ONpene]eHa TaK e NPU NOCPeACTBe MOAHIOwH-~
HOTO  XO1a, BOCIO/bB30BAJHUCH YETHIDbMS CTODOHAMH PA3GHTOrO  yKe
MOJIMIOHA M OCb JOHHOIO TYHHE/S OP‘€HTHUPOB3NH B OTHOWIEHHU HUMEHHO
3ToH yacTd noaurona. Ha uep. 16 yraer NeNe 8, 9, 10 u 11 npunanaexar
CyUWeCTBYIOIEMY TNOJKroHHOMY xopy. PaGora cBoausack Kk onpegene-
HHIO HampaB/JeHUs BCEX NpPAMbIX BCTABOK Ha OCH JIOHHOIO TYHHEAA d K
Op‘eHTHPOBKE 3THX HATIPABJAEHHH B OTHOLUCHHH NOJUIOHA C YBA3KOH B yraax
aHATMTHYECKHEM €noco60oM.

Hanpaenenyve Bxoja, mNoOKazaHHOe Ha ueprexe CTPEIKOH, OH/IO 3a-
J4HO H NO H3MEPEHHH OKAa3aJ0Chb Momd yraom 65°57 Kk CropoHe MOAMroHa
Ne 10-—Ne 11, Ha ynanenuu 12,16 M., oT Touku Ne 10.

Hanpasnenne BbiXONHOrO pycaa K3 TyHHeAs He O6YC/IOBIAMBAIOCH
KaKHM JIHOO TOYHO BHIPAKEHHBIM TPEGOBAHHEM M HAMEHYANOCH TOMABKO MPH-
6.1M3UTeNBHO.

N1 e 4
13028

{rovss e

T i 7 19 20 39 bom
65:‘// gt o . v )

7399

Hep. 17. Onpenenexiie HaupapieHHs OCH JOHHOTO TyHHeds Amxapuc Llxaasckoii ruapo-
afeKkTpuyeckoll cTaHuuu (cpasHil ¢ uep. 14).

[eonesnteckue paboThl OBIIH HAYATH OT BXOJAHOH YaCTH TYHHENS.

[Ipexae ueM NpUCTynaTh K reofe3Hyeckum paboraM, OblAM NpPOHU3Be-
ACHBl CACLYIOIUME KaMmepasibHele paboThl. Dbl BHYEpUEH NOAWFOH, HaHe-
CeHO HANpaB/AEHHE BXOAHON 4ACTH TYHHEAH. 3aTeM, NPUCTYNUIU K H306pa-
XKEHHUIO BA IJIAHE HAMPABACHUA OCH TYHHEAR. 31eCh NPHULTOCH BCTPETHTHCH
C BecbMa CYWECTBEHHBIMH TpPeOOBaHHAMH, OOGYC/AOBIHBAEMBIMH EOJOrHYe-
CKMM CTPOGHHEM TODHOro Maccusa. B cBA3d ¢ TpeumuHOBATOCTBIO yTeca
B €ro HapyXHOH 4aCTd, NPUXOAHIOCH YrAyOJfATbCA C TYHHENEM B MacCHB
H 1€PXKAThCH TEX MECT, 1€ Mo NPeANnoJOKEHHAM re0/0r0B TOPHAf Mmopoja
OKHAAETCA NOCTATOYHO MPOYHOH W HEeHApYLIEHHOH,

Ha ocnoBauuu 3THX coobpaxkeHHH Gbl1 BHYEPUCH TYHHEAb B IJIAHE.
JIMHUM MPAMBIX BCTABOK MPOAO/MKUIH A0 MEPECEYEHUs C MOMHTOHOM.

II-pst npsiMasi (y BXOAHOR UacTH) B CBOEM NPOJO/KEHHH [IPH NMepeceye-
HHH C 1rHued Ne 11-B (T.e. c iuHMeR HanpaBneHHsT OCH AEPUBALHUOHKOIO TYH-
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Hep. 18. TpaccupoBka tynhens Ha 90 kam. Kpyro6ai

HeJs nana Touky C. IJTa xe
lll-a npamas npu nepece-
4€HUH CO CTOPOHOH [10JIHIO-
Ha Ne8 —Ne 7 nana touky E.

II-as npamas B cBoem
NPOAO/KEHHH NPH nepece-
YEHHH ¢ TOH Ke JHHHel
Ne 11—B nana Touky B, a
PH NEePECeYeHHH O CTOPO-
HOH moaurona Ne 7—Ne 8
rana touky JI.

I ass npsimasi B cBOEM
NFOLOMKEHHH NPU nepece-
YeHHH ¢ aurued B nana
TOUKY A,

3artemM aHANTHTHYECKH:
OnpeAeaH/IH NOJOKEHHUE TO-
yek A, B, C, I1 u E, Briuuc-
JUB Kak pacCTOAHUS, TaK
H YIJBL

3Hasg MoJOWeHHe TO-
yek C u E u yron, obpa-
ayembiit 1unne CE co cro-
ponoii noaurosa Ne 88—
Ne 7, nerko 6bl10 pasduth
M 3aKpenuTb Ha MecTe npu
nocpeJcTBe CTBOPA Hanpas-
JICHHE BBIXONHOH 4aCTH LOH-
HOro cnycka. ¥roa, obpa-
3yeMbld 3TUM HanpasJeHH-
€M CO CTOPOHOH MOJHIOHA
Ne 8—Ne 7 nonyuancs pas-
ubiM 48°. Hakoueu, npucry-
MUJIH K pa3sOHBKE OCH TYH-
Hens nox 3emaeH. Pabory
BEJIH C BEPXOBOTO M HH30-
BOTI'0 KOHILd AOHHOIO CNYCKa.
3Had NOJCKEHHe Touek A
n B 6e3 Tpyna onpenennnn
Hanpasaeuue | u Il npameix
BCTABOK, PacnOJ0XKeHHBIX
BHYTPH TYHHeEJs.

He menee unrepecunl it
MpUMep Jaer onpejeneHie
HANPAaBJAEHHA OCH TYyHHEAS
#a 90 ram. Kpyro6ainaan-
CKOH X. A. HBIHe YnTuncran-
3abafkanbckasa K. 1 31ech
OTBECHBIMH yTECaMU, BOIU3H
bepesosoit OyxTe, BO3BLI-
warmTca 6epera  baiikana
(uep. 18). B o6xo0xa mocTa n
OJHONYTHOH ranneped Nnpu
nepeycTpoicTBe LOPOrH Ha
JBYNyTHYI0, ObIJIO HEOOXO-



AHMO OPOOHTHL TyHHENb JIJHHOM
491,68 M. Tynnenn umeer TpH yuacr-
Ka Ha KpUBHX paauyca 320,04 m.
W J1B€é npsMBX BcTaBkd. Camo coboi
NOHSATHO, 4TO NPOTPAaCCHPOBATD JH-
HUIO TYHHEJSl HA IHEBHOH NOBEpX-
HOCTH, NOBEPXY YTeCOB, GbIJI0 Npak-
THUYECKH HEBO3MOXHO, 8 TEXHHYECKH,
C TOYKH 3DEHHA TeoLe3nyecKux pa-
60T, 3TO Ja)Xe U He TpeboBaJOCh.

buino pewreno noctynuTe Tak,
yTo6bl Y KaXIO0ro mnopraja Oulio
TOYHO 3a/1aHO HANPABJIEHHE TYHHENb-
HOR OCH. DTHM peuIMAH OrpaHH-
UUThCH B paboTax Ha AHEBHOH No-
BEPXHOCTH. BCo naabuedmylo reo-
HN€3HYECKYI0 paboTy MO TYHHENIIo
PELIHIH BECTH HCKAUYUTENBHO NoJ
3emueit. [lna onpenenesus Hanpas-
JEHHH TYHHEJIbHOH OCH Yy 00CHX
NOPTaNOB OOPATHAUCHE K [1OMOLIK
NOJMHTOHHOH C'€MKH.

Croco6 TpaccHpOBKH OCH TYH-
Heast NIPH MOCPeJCTBE NOJNUTOHHOTO
X0Za JOBOJIbHO Y3CTO NPUMEHALTCS
LJIS1 ONPENENeHHUST HallPaBJIEHHA OCH
TYHHEJEH TOPOACKHX IIOA3EMHBIX
J0opor ¥ MerponoauTeHns. Tpaccu-
POBKA OCH TaKHX TYHHEJeH KaKHM
60 HHBIM cnoco6oM B GOJbIUHH-
CTBE CAyyaes, BRHAY 3aCTPOEHHOCTH
rOPOICKOTO Y4acTKa U MaJo AOCTYII-
HOCTH €ero aas paboT, oO0bIYHO Ohbl-
BaeT KPaiiHe 3aTPY AHUTE/bHA 1 1 Ke
neBo3moxna. I'Tpu npumenenuu cno-
coba TPACCHPOBKHU MONUTOHHBIM XO-
A0M OCb TYHHeJ s TpacCHpyeTcs He
CNJOIlib, HA BCEM CBOEM MpPOTsKe-
HHH, a (PUKCHPYETCs TOABLKO B He-
CKONBKHX OTAEJbHBIX NYHKTAaX, Bhl-
OHpaeMBlX 33aBHCHMO OT MECTHLIX
ycaosuit. [losuron npoxkaaawiBaercs
BIOJb Y4, O MJOLIaASM, B Nap-
Kax ¥ T. 0. B 00xox 3xauuid. [lpu-
MEPOM OnpejeneHus HalpaBaenus
OCH TYHHENS U3naraemnimM cnocobom
MOXKET CNYXKHThHEOOIbUIOH YUACTOK
JIOHROHCKOH MOA3eMHON rOPOACKON
xea. popord. Ha uep. 19 pano tpu
NyHKTa Ha ocu TysHeas A, O u J,
TPACCHPOBAHHBIX IPH MOMOLIH JIBYX
HE3aBUCHMBIX ADPYT OT Apyra noju-
ronoB. [lepRwit noauron or A 1o O
nmeer cropony AB naunoit 355,06 M.
M3 pepunne B 6bl1a BuIHA BeEp-
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Yep. 19. Tpaccuporka octt TyHHeas JIOHAOHCKON TopoicKoil MOA3EMHOIT xed. j1op.
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wrda O. Yroa usmepeH M okasaacs paBHeiM 114°9'43”7. Onuaxo, npose-

IIATh CTOPOHY noJiuroda BO u npoMepHTb ee Ha BCEM NPOTHIKEHHUH CTaJb-
HOM JICHTOH He npeiacTaBunoch Bo3MOXHbiM. C BeleHHeM H [1POMEPOM
yAa/10Ch NOUTH TOJbKO A0 TOUKM ,a“, a 3aTeM, BBHUAY NDENITCTBUI BBHIE
34aHUH NMPULINOCH OTKJAOHMTLCA € MOJHTOHHBIM XOJOM B CTOPOHY M NPOATH
no yauue xonom a — B— ¢ — O. [IponsBegenHslil nojcuer gan Hanpasaetue

ocH TyHHeas —yrasl BAO u AOB v aauny AO. 3uasi yrael HanpaejaeHHs
OCH TYHHEJS, CTaJ¥ YBEPEHHO [0 TEOAONUTY BElIHUTh JAuHHIO AQ H Ha Npo-
THAXEHHHM ITOH JMHHH B PA3JMYHBIX MPOMU3BOABHO BHIOPAHHBLIX MECTax Ha
OCH Gyayuiero TYHHeJs 3aJOXKHJAM OYypoBble CKBaXHHL 1,—2 — 3 u 4.
Ilpn pasbGuske TyHHeas MoK 3emueil uyepes 3TH OypoBble CKBAXHMHBI BIO-
CTeACTBHH ObinM ONYUIEHbI OTBECHl M TaKUM O0PA30M OHA NOCAYKUIH
OPUEHTHPOBOUYHBIMH NYHKTAMH.

Korna npeacrosno TpaccupoBarte TyuHeab aaabwe ot O 10 J, To
Cpasy Xe HaTOJNKHYJHCb Ha caenyioulee 06ctosTeabcTBo. [lynkr O, Becbma
YyAOOHBIH AAA NpeaA‘uaAymHX paGoT, 6aarosapss CBOEMY OTHOCHTENBHO BbICO-
KOMY MOJO0XEHHI0, OKAa3a/Csi COBEPUIEHHO HENMPHEMJAEMbIM H HEYH0GHHIM
Aasi panbHedux pabot. Ilpumnocs Bei6path HOBHIEE nyuxr D, kak sep-
WwnHy HoBoro noaurowa DEF GHJ, npoaoxennoro no yauuam Jloupona.
Buim npomepenbl CTOPOHBL [IOJUIOHA M ONPeAeaeHbl YIJIH.

§ 3. Tynuenbuas TpuauryasuHs. Kax yxe ykaswBaJoch Bbillie, ofipe-
AENCHHE HAllpaBJCHUA OCH TyHHe s 0oJsee WM MeHee 3HAUYMTEAbHOH AJMHHBI
B FOPUCTOH MECTHOCTH [1POUBBOAKUTCA NPH MOCPEACTBE TYHHEJbHOH TPHAH-
Tynsuny. [IpuMenenHe TPUrOHOMETPUYECKOH CETH B TYHHEJBHOM jene
MMEET TO JOCTOUHCTBO, 9UTO, ONPEAEAUB CHCTEMY OCHOBHBIX OMODHHIX TO-
YEK C'€MKH, PABHUMEPHO pa3MeLUeHHBIX MO BCEH CHUMAEMOH MeCTHOCTH Ha
3HAYHTEC/IBHOM DACCTOHHUM JAPYFr OT Ipyra, a 3aTeM NPOHU3BENd JeTaNbHYIO
C‘€MKY MEX1Y ONOPHBLIMH TOYKAMH, WIS TAKHM 0OPA30M, NOCTEMEHHBIM
nepexoaom 06 o0Wero K uacTHOMY, Mbl W3GeraeM rpy6oro HaKOMNJEHHS
OlHGOK, HeH30eHHBX NOTPEIIHOCTEH. MOAYUAIMHXCS B Pe3yAbTATe fOH-
FOHHOH MM BOOOLIE TEOMETPHUECKOH C'eMKHM: BaKHOe 3HAaueHHe 3/ech
MMEET, KOHEUHO, TO, UTO YI/Ibl BO3MOXHO HM3MEPUTH C TOpa3’fc GoJbIIel
TOYHOCTbIO, HEXEIH JIMHHH. 3aT€M, NPH TPHAHTYAAUMOHHBLIX paboTax oT-
KPBIBAETCsl BO3MOMKHOCTb YH€CTb KPUBH3HY 3€MHOM MOBEPXHOCTH, KAK YACTH
reoHaa, YTO BeChbMa CYIUECTBEHHO OT3bIBAeTCA HA J/uHe TyHHead. Hako-
HEW, NPH TYHHEJNBHBIX TPHAHTYJAUMAX YUYHTHIBAETCH OTKJAOHEHHE OTBECOB
OPUTAKEHHEM TOP.

Tunbl TyHueabHmix Tpuanryasumi. [lo o6weMy pacnogoKeHHIO
TPEYFOJIbHHKOB  PA3JIMUAIOT TYHHEJbHbLIE TPHAHTYJASUMH B BHAE CETH
M B Bujae HenH. [lepsbie COCTOAT M3 Tpynibl TPEyroAbHHKOB, 3aI0JHS-
TOLIUX BCE TNIPOCTPAHCTBO TYHHEALHOrO yyacTka. Bropsie npeacraBasior
C0o60/i BHITAHYTHIH B OJHOM HANPABJEHHUH DS TpeyroabHuKoB. OO6bIYHO.
B NpaKTHKE MNPOH3BOACTBA TYHHEJbHBIX TPUAHTYAAUMIA nHaubosee uyacTc
BCTPEYAOTCA CceTH. HTO ke KacaeTcst pACHONOKEHMsT TPeyrobHHKOR
BBHIE 1€N4, TO TaKOK BHA BCTpedaeTcsl NPH pa3bUBKE psla TyHHeENeH,
CACAYIOWHX APYT 33 APYrOM Ha HE3HAYMTENBHOM DACCTOAHUH, 4 TaK Ke
MpU HAJOOHOCTH ONPENENUTh MOJOXKEHHE GOKOBHIX rannepeil (OKOH) BEpTH-
KaJIbHbIX HJIH HAKIOHHBIX IIAXT M T. I

YKa3aHHBIE€ ABA THIHUHBIX PACIOJOKEHUS TPEYTONbHHKOB TYHHR/b-
HOH TPHAHTYASIHM, OYAeT-IH TO BEMAE NPOCTOH CETH WM IKE LenH, Ha
IIPAKTHKE YCAOKHACTCA HaJe€raHWeM TPEYrOJbHHKOB APYr Ha Apyra, 3arem,
BCT4BKOH OTHE/bHBIX TOYEK MOMOLLbI0 GOKOBOIl M NpPAMON 34Ceuku u, Ha-
KOHEl, DelleHHeM H3BeCTHHX 3aiay [anzena u [lorenora.



Fipumepom moxer cayxuth Tpu-
AHTYJAIUSA TyHHeNeH Ha JvHMd [a-
BOC-Puanayp (uep. 20), s llIBelinapun
B KaHTOHe ['pay6ionnen.

3neck Ha NPOTSKEHHH 4,2 KM.
uMeertcs 6 Tynnenedl oGwed aanzo#
OK0a0 3724 M. npHuYeM 3HAYHTEABbHOE
NPOTAKEHHE TYHHEJNEH PpPacCIoOJOXKEHO
Ha KpHBBX paaunycos 400,-300,-250,
200 u naxe 150 u 120 m. [lostomy
pa3bMBKd OCH BCEX 3THX TYHHENeH,
BBHAY MX MHOTOUHCJEHHOCTH H CJIOXK
HOCTH PacnoJIOKEHHS B IVIaHe, npef-
cTaBaana co60i 3HAYHTEeAbHbIE TPY.-
HOCTH. [lpeaBuas Bce aTn TpyaHoOCTH,
peurnain 00paTHTLCR K INOCPEACTBY
TpHauryasuuu. Tenepb, korga paGoTw
UCNOJHEHB M BCE TYHHEJNH NPOGHTH,
HeNb3sl HE INPH3HATh, YTO I[PHMEHe-
HUC TPHAHTYNALHHU OblJIO €AHHCTBEHHO
BO3MOXXHBIM CNOCOGOM aTh NPaBHJIb-
HYI0 pasbuUBKY TyHHeaeH. DBOblIHM
vro6cTBOM OHNO TO, YTO YAaA0Ch
BOCIOJ/Ib30BATbCH  CETBI0 TOCYAapCT-
Benno# Tpuanryasuuu ll knacca. Beero
OBlT0  0XBayeHO 13 MNyHKTOB ceTH
II knacca.

[IpuMepom pacnonoxenus Tyn-
HEJIBHOH TPHAHTYAALUUM BBHAE UENH
MOXET CAYXKHUTb TaK ke TPHAHTYAS UK
TYHHeAst ANbGCKOH THMAPO-3/IEKTpHue-
Ckoit  cTtanumu (wep. 21). Tyurean
ILAHHHOA 1416 M. uMeeT weTnipe nps-
MOJMHEHHBIX yyacTKa H TPH KPHBOAU-
HEMHBIX, panuyca 200 M. [Ipu BuiGope
TOYEK TPHAHTYNSUHOHHOH CETH BOC-
NoJb30BANUCh AONHHON P. Anb6 M pa-
CTIOJIOXHIM TOYKH COTH Ha OKPyxaio-
IUX BO3BBLIIEHHOCTAX W yTecax. Bes
CeTh, KAK 370 BUWJHO H3 NPHAATaE€MOTO
YEPTEXKA, COCTOHT U3 PACICAO0KEHHBIX
BBHJIE LENH NATHAAUATH TPEYrOMbHM-
Kk0B. Toukn ceru Ne 1, Ne 2, Ne 4 u
Ne 6 ¢ 0ZIHOrO KOHUA TYHHEAS (BXOA-
Hasl TOJMOBHAs 4YacTh TI'HAPOTEXHHYe-
CKOTO TYHHEJIsI) H 3aTeM TOYKH CeTH
Ne 16 u Ne 17 ¢ apyroro xonua (BbI-
X0J/IHAS YacTb TyHHENS) BHIOPAHE Tak,
UTO BIIOJIHE ONPENEeNdIOT HAauaJibHoe
¥ KOHEYHOE HaNpaB/IeHHe OCH TYHHEe .
dnvna cTopon cetH kome6aercs OT
80 mo 280 mTp. B BuAY TOTO, 4TO AN
passuTus hpouTa pabot no npobuske
TyHHEs  GBLI0 HEOGXOAMMAO  YCTDPO-
CTBO Y€TEHIPEX TI'OPU3OHTANLHO pPacno-
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Hep. 20. Tpuanryasunst 1yHuesel Ha JAnHuu Hasuc-Punusyp.
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CKON IHAPO-31€KTPHYECKOH CTAHLMHM .

Yep. 21. TpuaryanuKs HANopHoro rHapoTEXHHYECKOro TyHHexas Anud
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JOXEHHBIX OOKOBBIX IITOJEH (OKHA), TO ANS
onpenesennst nanpasaenus ux BCA, EJ,
FH, KL npuumioce o6paTHTbCH K JOMOJ-
HHUTENbHBIM reole3nyeckuMm padotam: npu-
X0JAUI0Ch ONpeeNsiTh MOJNOKEHHE TOUEK, B
CBOE BpeMs 11py NPOU3BOACTBE TYHHEABHOMH
TPHAHTY/IAUKHH BOBCE HE HaOJI0LABLIMXCA.
Jlnsa sroro, kak ussecTHo (3aaaua [ToreHora)
MPUXOAHUTCH IMPOU3BOAUTL HAOJIOAEHHA C
TAKOH TOYKHM H ONPEIETHTh YIVIbl MEXIy
CTapbiMH BUAHMBIMH C HEE TPHTOHOMETPH-
yeCKHMH 3Hakamu. Bcerpewanace Takxke Ha-
10GHOCTb ONpeJensiTb MNOMOXKEHHE HOBOH
TOYKH, € KOTOPOH BUAHBI TOJABKO JBe
TOYKHM TYHHEJbHON TPHAHTYAALMU (3aKaya
"ansena).

lopa3no ualne, Kak YXe CKasado,
TYHHEJIbHbIE TPHAHTYASIHU OLIBAIOT BBHIEL
cetu. B stom oTHOwWeHHH Obl10 6B BO3-
MOXHO [NPHBECTH AOBOJBHO MHOro MNpPH-
MEpOB.

Ilns xapakTepUCTHKH n10A00HOro poaa
TPHAHTYASUHA OyJeT A0CTATOYHO YKas3aThb
Ha TPHAHTYJsUMH TyHueaed Jledbeprckoro,
Cypamckoro, Cen-T'orapackoro, CuMnjaoH-
ckoro, Boxe#nckoro, Bocpykexoro, Tayspn-
CKOTO.

Tpuauryasuus Jleubeprckoro Tynuesast
(uep 22), npoussegennas Ilsefinapckum
reopesuctoM npod. Bischlin, ocnosana Ha
ceTH rocyrapcTseHHo#d Tpuasryasuuu Il u
Il knacca. Bbiio B34TO UIECTh NYHKTOB
s1oi cetu: First, Birre, Gellihorn, Steghorn,
Altels, Hockenhorn. [lostomy ©6asuc ne
npovepsaacs. [loanana AauHa TyHHead 00
nepsoMy ocHosHomy npoekty 13744 m. Ilo
noprajaM OBIIM  YCTAHOBJACHB TpEANOP-
taabuble curnans Kandersteg u Goppen-
stein u B3siTO eUle TPH AONOJHHUTEJNBHBIX
MyHKTA CMeuHaJbHo Aas TYHHEeAbHON TPHaH-
ryaauun: Torrenthorn, Rivengrat u Striten-
grat.—Takum 06pa3om Moayunnach CeTb U3
OMUHHAAUATH NYHKTOB.

24-ro uwonsa 1908 r. cayuuaacbp kara-
cTpoda: no aNlieBHANBHEIM OT/J0XKEHHAM P.
Kanpep npopanact B TyHHeab. [loatomy
NPHUIJIOCH HacTh MPOOHUTON WWITONbHH GpO-
CHTb H OTKJOHHTbCH HA ceBep. Bumecro nps-
MOJJUHEHHOTO Oblj1 COCTABJEH MDPOEKT KDPH-
BOJIMHEHHOTO TyHHenst aauuoil 14535,86 m.
Panuycw 3axpyraennit 1100 m. Ipn cmblake
HeBS3KA N0 AJuHe 060MX HanpasaeHdd no-
Jydudaach pasHoit scero toabko—0,41 M.

Tpuaarynsnua BoxefiHckoro TyHHeas
AauHOi 6,3 KM. oueHb HecnoxHa (uep. 23).
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Hcxonnaa cropona ceru [—II, CAyxHBWAA B poau Oa3uca, gaja BOIMONK-
HOCTb ONPEAENUTH HANpaBieHHE OCH TYHHEAH H BHIUUCAUTH €ro IJIHHY, a
3aT€M ONpENeaHTb TMOJNOKEHHE TOYeK | M 2, HAMEYEHHBIX Ha nepesasne
KaK Pas HA OCH TyHHEJ:A. Bcero B 06liel COXHOCTH TPHAHIYAALHOHHAS
CeTb BOXEHAHCKOTO TyHHeas uMena ceMb TOuex, u3 nux 4 Ha ocu TYHHEJA.
K coxanennto, necmorps nn mecaoxaocts, TPHAHTYNISUHOHHAA CEeTb 3TOrO
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Yep, 22, Tpuadryasiuuondas cethb Jleubeprexoro Tymuens.

TyHHens Obplna BoI6paHa BCe Ke HE COBCEM YOAUHO: TPEYTOJbHUKY CeTH
MONYYHIHCh BBITAHYTHIMY, C OCTPHIMHM yraamu. Bo3amoxwuo, 4To 3TO c‘urpano
HSBECTHYIO pONb: HEBA3KA [OPH NPOMEPE TYHHeas nonyumnach 0,76 MTp.

< Savrk 5
(Y < 2
N ,»5/.?\\\ .5
z ; . -
gf = J . \E 3
N3 iz RS
e N
e y? N 54». 25 53
e 2 S < 7ol
(;.4/”,_: g; N \S
F1a kg 2 2 =
2 WS N ,54
S
! b b4 ed¥ v ed

Yep. 23. Tpuanryasuus Boxeiinckoro TYHHENs,

HHoraa TyHHenbHas TPHAHIYASUUA MOMNET B CTOMDL 3HAYHTERABLHOM
MEpE OnMpaThCs HA TOYKM CETH TOCYAAPCTBEHHON TPHAHTYJSAUMH, 4TO OT-
NanaeT Raxe HaAOOHOCTb UMETHb CNOLIHYIO CETh TPEYrOJNbHUKOB TYHHE/b-
HOH TPUAHIYAAUMA MOBAOJb BCEH IAKHBI TYHHEJI W TOTIA 3apaua onpene-



JIeHHs] HAanpaBlE€HHS OCM TYHHEAS CBOAHMTCH K NOJHOMY HCNOJb30BAHHIO
TOYEK CEeTH CYLWECTBYIOIIEH rOCYyAapCTBEHHOM TPHAHIYJALHH, KaK CUCTEMbI
ONOPHBIX TOYEK, M K ONPENEICHHIO NOJOKEHHSI KOHEYHBIX IYHKTOB TYHHE/S.
Iast 3TOro nNpHXOAUTCS NPOM3BOAHTHL TPHAHTYASUHUOHHBIE PAabGOTHl TOABKO
B KOHEYHBIX NYHKTAX TYHHeJs.

[TpuMepoM MOXKET CAYXHTb OnpejeneHHe HanpaBlIeHHs OCH Aab6y.a-
CKOro TyHHeNA IAMHOH 5866 M. y3skokoneitHo# xesa. aop. B Llsefiunapun
{uep. 24). 3xeck OYEeHb YAAYHO YAAJ0Ch BOCHOJb30BaThca ceTbio [lIBeit-
1apCKO# rocyaapcTBeHHOH TpHanryasuus. Korna
Hd OCHOBAHHM H3BICKATENbCKHX JAHHBIX H CO-
06pa3Ho C reoJOrH4eCKHMH YCIOBUAMH OBIIM Ha-
MeYeHbl Ha4yaJbHBIH ¥ KOHEYHH NYHKTH (n0opTa-
AB) TYHHeJAd, TO 3TH NYHKTH OBlAH 3adHKCH-
r posaHbl, KaK ,ceBepHasg 00CepBATOPHA“ U ,10X-
o Has o6cepatopua“. [Tomumo sTHX 1ByX o6cepna-
{IUOHHBLIX IYHKTOB OHIJIO YCTAaHOBJEHO eLie ABa——
: 10 OAHOMY C KaXJOH CTODOHB—MNYHKTa, CAy-
' ; KUBLIUX AN paboT no pa3buBKe OCH TyHHeAd
" -’ Hazx 3emaell. Bce ueThlpe HOBBIE NYHKTa—I0 ABa
b st cupiens  TIYHKTA € KaMJAOH CTOPOHBI-—OLIAM ONpeReaeHbI
N ’ ABYMsl CUELHaJbHBIMM TPHAHIYJAAUUSAMH, NPOH3-
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He mence unTepecuniii npuMep naer pasbuska ocu Baccepduaiocckoro
TyHHeJAs Ha auauu xea. aop. Torrenbypr— bonenckoe o3epo. Tyunenn
anagHo# 3557,16 M. OAHOCKaTHBIH, pacuosoxeH Ha ykiaoHe 10,4%o0, a B BO-
CTOYHOH 4YacTH HAa KpuBod panuyca 400 m. (yep. 25). Busupuast nanpasis-
oWas WToabHA He npobusaaack *). TpaccupoBka Baccepdmocckoro Tyu-
Hens NPOM3BOAMAACH IPH NOMOIMH JBYX HE3aBUCHMBHIX APYr OT APYra TyH-
HEeJbHBIX TpHaHryasuui. 10 aBe TOYKM KaXIOH CeTH TYHHEABHHIX TPHAR-
TYASAUUHA YA270Ch BKJKUYHTL B CEThb [OCYJNApCTBEHHOM Tpuauryasuuu ll-ro
KJACCA W 3TO 1470 BO3MOKHOCTH O0€ CETH TYHHENBHBIX TPHAHTYASUUEA KO-

*) B moscuenne 21oro Hano ykazath: Baccepgaiocckuil TymHeanh ORHOCKaTHbIH B Ha-
NPABACHHUH ¢ BOCTOKA Ha 3anan. B neisx ustewatr Gopblnl ¢ BOROH BBMAY TPYAHOCTH €
0TBOJA, N0 ARy paGoT NMPeACTONA0 MpoiiTH OT 3aNAAHOrC 0pPTana okeao 2,5 kam. dakt-
seckn npowan 241955 M. oT 3amanHoro mnoprtaza u 936,61 ». o1 BocTOuHOre. 3pech npo-
¥30IUAa CMBIMKA O0OMX XOAOB HYKHWX HAanpapaslolUNY IToAcH. 3anagHmii yyacTok miuHOI,
KaK CKA3aHO, OKOAO 2,5 KIM. PACTIONOKEH LENNKOM Ha NpsiMoii, u paséuBKa €ro He NpeiacTar-
104 Kakux Au60 saTpyaneHni. BocTouHbf ke yuacTox momywyancs TakuMm o6pa3oM He3HAUH-
TeIRHOH IIHHLI 11 NOITOMY BH3HPHON WTOAbHM He NpoGuBaan. PeayabTaThi CMbIUKM VKasanu
BEPHOCTh NPUHATOrC METOJA M TOMHOCTH MTPOM3BEAEHHBIX PAGOT: HEBA3KA nNOBIOAL TYHHEIN
noaywaace -+ 0,28 m.. oTxaonenmne g cropony 0,05 M. 1 no seicore 0,01 M.
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OPAHMHHPOBATL OTHOCHTENBHO APYT ApYyra U TakuMm o6GpasoM TOYHO onpeze-
TUTbL  HANDABJIECHHE TYHHeAs. TOUKAMHM CeTH TYHHENLHOM TpPHAHTYASUuUH,
BKIIOUEHHLIMY B CETb TOCYNapCTBEHHOH Tpuauryasumy, Guian Lichtensteig
u curnan Ne 1 Gruben—c 3anagroi—Nent Toggenburg u Kébelisberg—
€ BOCTOYHOH CTOPOHH. PacCTOAHHS MEXLY 3THMH NYHKTAMH NPHHEMAMHCD
H3BECTHLIMM M HTDPAanu poJb OCHOBHBHIX CTOPOH (633HCOB) COOTBETCTBYIO-
IMX TYHHEJBHBIX Tpuauryasuni. Korza xamepanbHo 6BIO onpegeseHo
H OKOHYATENBHO YCT2HOBJEHO HalpaBJEHHE OCH OYAYIIEro TYHHeNd, TO
paGoThl HavanuCh C ONPENENCHUS HA MECTe NOJOXKEHHS NYHKTOB, pacho-
JOMEHHBIX Ha OCH TyHuens, uMenno: TorremGypr (Toggenburg) na mep-
lIPHE nepepana Hal TyHuelew, sateM, Gruben na samagsom u Oberberg
Ha BOCTOYHOM CKJOHaX COCEAHHX Top. JTO OCYULECTBHTH YAA/0CH BIOJHE
NYTEM COOTBETCTBYIOUIMX, KAaK CKa3aHO, HE3aBUCHMBIX IDPYT OT JApyra TyH-
HEJBHLIX TPHAHTYAAUMA. 3aTeM, NYTEM TEX JKe CaMbIX TYHHEIbHBLIX TPHAH-
TYAAUMA yNan0Ch TOYHO BHICTABMTL Ha MecTe pabor npeanopranbHLe
NYHKTHI, OT KOTOPHIX BE€1aCb Pa3GHMBKA OCH TYHHENS Moj 3eMJel.
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Hep. 25. Onpeneaenue HanpasieRus ocit Baccepdaiocckoro Ty HHe.Is.

BbiGop cuctembl pacnonoxenus TOueK CeTH TYHHeAbHOW TpHaHry-
JAUHH.  [las  npernBapuTeabnblx coo6pamenHii BecbMa Uenec006pas3Ho
NOJIL30BATHCA  KAPTOH BO3MOXKHO XpynHoro wacwraba. Coo6pazysck ¢
YCAOBHAMU peabeda MECTHOCTH, NPeABAPHTENLHO, KAK KaMepaabHas paboTa
HA3HA4al0TCA TOYKU CETH Tax, 4TOOHI:

1. TIyHKTbI, pacnonokennsle y 06OMX BXONOB B TYHHeJAb HA OCH TYH-
HEASl MOTIM GbiTb B3ATH C TPEX Pa3IUYHBIX TOUEK TPHAHTYASLHMOHHOH CETH.

2. Tlepexox uepes ropHblfi Maccup, nox KOTOPHIM PaCHOJOXEH TyH-
HEAb, MOT' GBITH OCYWIECTBJIEH C BO3MOMKHO HAHMEHBIUHM YHCIOM NpoMexy-
TOUHBIX NIYHKTOB TYBHENbHOH TPHAHTYASLMH.

3. Tpeyroabuuxu cety TyHHeILHON TPHAHTYASUMM OBINHM 110 BO3MOX-

HOCTH DP&EBHOCTOPOHHHE. ,HJ]HHH CTOPCHRI PEKOMEHAYEeTCH B lipeagenax ot
150 10 600 w.

»
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4. XenateabHO, uTOOBl CETh TYHHENBLHOH TPHAHTYJIALUHX B HECKONb-
KHUX, MMHHMaJbHO B IBYX TOYKAaX, IPHMbBIKANA K CYIIECTBYIOILEH CETH TOCY-
N4pCTBEHHOH TPHAHTYAAUHH. ITO AaCT BO3MOXHOCTb HE HUMETH CHeUuHaNb-
Horo 6a3uca 418 TYHHEeJbHOH TPUAHTYAALKH.

5. B cayyae NJIMHHOTO TYHHE/S XEJAaTeNbHO, 4YTOOH CeTb TYHHEJb-
HOH TPUAHTYJSLKH COCTOSA/Ia M3 IABYX CAMOCTOSITE/NbHBLIX TPHAHTYMARUHH,
yBSI3aHHBX JIPYT C APYrOM H WMEIOIMX OGLIME UYHKTH, pPACHOJOXKEHHBIE
y MOopTanos TyHdHens.

B 3TOM OTHOULIEHHH NPEKPACHBIM NPUMEPOM MOXET CJAYXHTb TpHAH-
ryasuusi Ceu-Torapackoro Tydueas (dep. 26). Hanpasnenue ocu TyHuenas
6bA0 ONPEJEIeHO TIPH NHOCPEACTBE ABYX CAMOCTOSITEIbHBIX TPHAHTYJALMK,
npouaseJeHHbX ABymsi reomerpamu [enbnke (Gelpke) u Konne (Koppe)
COBEpILIEHHO HE3aBHCUMO APYr OT APyra Npu f10CPEACTBE pPAa3JHYHBIX H3-
6paHHBIX MMH TPHAHTY/ISUHAOHHBIX NYHKTOB. I'€/bIKe COCTaBHA TPHAHIY-
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Uep. 26. Cersb tpuanryaaunu Cen-l'orapexoro tynsess anuoit 14984 m. (cetn Konue).

JNSALMOHHYIO CeTh, UMEIILYI 17 NyHKTOB M oauH OGasuc. basuc Obla Bbi-
6pan B AOJMHE H MME] AJHHY OKON0 3 kam. Konne HMea COBEPIUEHHO
OT/EJAbHYI0O TPUAHTYJIALHOHHYIO Ce€Th, UMelowyo 13 nyuxkTtoB. Basuca ue
npoMepaau. as BeluMciends ceth Konne cpAsancs ¢ NyHKTaMd TPHAHTY-
aauuy Feasnke. [Tlocae cpaBHeuus OOOHMX TPHAHCYAAUUR NOJAydYHIACh Pas-
HMua Mexay HuMu B 40 MMVIMMETPOB, MNPH COBNAAECHHH B CPEAMHE TYH-
Heqst.

Korpa B nmopsake xkaOuMHETHOH pabOTBl HaMEUeHO NpeaBapHTENbHOE
PACNONOXKEHHE TOYEK CETH TYHHEJbHOR TPHAHIYJSALKH, TO HALMEKHUT NPO-
H3BECTH PEKOTHOCLHPOBKY CETH, NYTE€M HEMOCPENCTBEHHOIO OCMOTPa MECT
pacrnosoXeHAA TOYEK B ropax.

[pu y4acTHH MECTHOrO JKHTEAfl, 3HAKOMOIO C TOPDHBIMM TpOMaMH,
JIMLLO, NPOU3BOASAIICE ONPEACJEHHE HAMPABAEHUA OCH TYHHEAd HA MOBEPX-
HOCTH 3eMaK (TPUAHIYJATOP) AOMKEH MOOBIBATH BO BCEX [YHKTax Hame-
yaeMOH CeTH H OKOHYATENbHO 33aKPENHUTb 3TH TOukH. [lpn 3TOM oOH n04-
JKEH PYKOBOACTBOBATHCH CAEAYIOIHMH IONOKEHHAMHU:
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6. ITyHKTH ROMKHBI GHiTh BBIOpAHLI TaK, YTOOM YII0BLIe H3MEpeHHsA
BECTH N0 BO3MOXHOCTH C 3€MJH H HE BO3ABHTATH CJAOKHBIX CHIHAOB,

7. C KaxIOr0 MYHKTa NOMKHO GbiTh BHAHO He MeHee ABYX CMEXHBIX.

S. Yrabl B NmOCJAEL0BATENbHDBIX TPEYrO/IbHHKAX He HO/KHB ObiTh
meHee 40° u Gosaee 100°,

9. JlocTyn K myHKTaMm TyHHe/bHOM TPUHAHTYNAUHH ITO/MKEH OLITh He
CAHIIKOM 3aTPyIdHHUTENEH.

10. CooTsercTBenno pesyabraTam PEKOTHOCUHPOBKYE BHOCATCA BCe
MCOPABJCHHST B COCTABJEHHBIA NEPBOHAYANBHO NPOEKT CETH. OnnoBpemenno
€ STHM BbLISICHACTCH, KAKHE H Ile AOMKHB GBITb COODPYKEHbI HCKYCCTBEH:
HBIE CHUTHAJIB TPHAHTYASUMH.

Tyunensusie Tpuanryasnuu no XapaKTepy CBOEMy MOTYT OHITb TpH-
paBHeHB! K TpHauryasuuam I u [V knacca.

Basuc. [ns nocnenoBaTensHOro BuluHCACHUS CTOPOH TPEYrO/IbHH-
KOB TPDHAHTYJIAUHOHHOH CETH HeOGXOMUMO 3HATh TOYHO NJHHY OLHOH CTO-
POHbI, Ha3bIBAEMOA HCXOLHOMH WM OCHOBHOH. Wuorga IpH MpOoM3-
BOACTBE TYHHE/IBPHOA TPUAHTYNAUMH YAAETCH BOCHOJIb3OBATHCSH CyLIEeCTBY-~
HOIe# TPHAHTYJISAUHONHON ceTbio. Toria BONPOC pelaercst JOBOABHO Mpo-
CTO: CTOHT TOJIBKO B3ATb JBA CMEXHBIX IYHKTA CYIMECTBYOLIEH TPHAHTY-
JAUNRH, CBASATL WX C NYHKTAMH TYHHEJAbHOH TPHAHTYJASLHH M TOILa Boj-
HHMCICHHE CTOPOH TPEYrONLHUKOB BCEH CETH TYHHEALHOM TPHAHTYAAUMUH He
[pencTaBaser 3aTpyaHeHMH.

CnoxHee 06CTOMT BONPOC, KOFAa HET BO3MOXKHOCTH BOCM0/1b30BaTHCH
AAUHLIMH, OTHOCAWIMMHUCT K CYIWECTBYIOIEH TPHAHTYAAUMOHHOH COTH.
B TakuxX Cnyvasx npMXOAMTCA HEMOCPEACTBEHHEIM [IpOMEpOM oOnpeaeasTsb
AJUHY CTODOHBI, HA3LIBAEMON 6 a3 HC O M. '

Muoraa nenocpencrsenusiii npomep CTOPOHBI TPHAHTYJASUHOHHOMH ceTH
‘3aBHCHMO OT CH/IbHOH TODHCTOCTH MECTHOCTH CTAHOBHTCH CTOME TPYLHO
OCYUICCTBHMEIM W CONPSXKEHHBIM ¢ HETOUHOCTAMH NMpPOMEpa, YTo AJA omnpe-
ACNCHUA IJMUHBI OCHOBHOH CTOPOHBI 0O6paImanTCa K NOCPEACTBY TaK Ha-
3bIBaEMOH 0A3HCHON CETH C H3MEDSEMBIM MAMTH M 6a3ucom. [an
3TOr0 BBIOHPAIOT Ha MECTHOCTH JIHHUIO, YROOHYIO IJS HEnoCpPeACTBEHHOro
IpOMEpPd W DACNONIOKEHHYIO COBEPUWIEHHO CAMOCTOATENBHO OT TPHAHIY S~
UHOHHOH CETH, U3MEPSIOT IAMHY 3TOro 6asHca u 10CIE0BATENALHBIM [1O-
‘CTCNEHHLIM YBEIHYEHACM CTOPOH TPEYrOALHHKOB (6asuCHas CeTb) mepexo-
JAT OT Ma0ro 6asHca K OCHOBHOM CTOPOHE TYHHEAbHOH TPHAHTYAALHOH-
HOH ceTH.

Bun 6asucuoit cern moxer 6biTb M060i C/I0XHOCTH,

Huorna 6asuchas cers Guipaer pombuueckas (npemnoxena [Isep-
Zom). Manbiii 6asuc nepecexaer CTOPOHY CETH TaK, 4TO 06e 3TH JHHUH
CTAHOBATCS AHAroHalsiMu pom6a. Hamepsiorcs Bce 8 yraos. 2KenatenoHo,
YTOOH OTHOLIEHHE AJNHHBI OCHOBHOI CTOPOHBI CE€TH K [JIHHE MaJIoro 6a-
suca ne npesblmiano 4. Muorma 6asucHas cetb GmBaeT Gonee CJIOMHaS,
Jisi nepexona or manoro 6a3uca K OCHOBHOM CTOPOHE NPHXOAMTCH IeMaTh
ABOWHOM N€PEXOJ: CTPOMTCE HE OIHMH, a JBa pomba: manwii 6asuc sBJas-
€TCA MaJOH AHArOHaAbI0O MEHBWETO poMm6a, a 60/bwas AHaroHajae 60Mb-
IIOTO (BTOPOro) poM6a ecThb OCHOBHAS CTopona cetd. Ha uep. 27 npex-
CT4B/JCH BADHAHT OMNPEJL/NIEHUS HAMPABICHHS OCH PUKKeHCKOIO TYHHEJIA,
KaK IIDHMED CAOKHOH pOMOHUECKOH 6asUCHOH CeTH.

BbiGop mecra aas 6asuca. Beibop mecra ans Gasmca NpH TYHHEND-
HOH TPUAHTYJALMY SIBJASETCH AEJAOM BaKHBIM U TpyausiM. Heobxogumo
BEIOHDATL DOBHBEIA yyacToK, AOCTYIHBIH A% HeMOCPEeACTBEHHOrO npomepa
¥ 06/71a1a0MUH BO3MOXKHO GO/IblIeH ATHHOM.

K coxanenuio, npu onpegenenun ocu TyHHeAe#d, npu pabore B ro-
Pax AaneKko He BCerna GbBAIOT GJArONpUSTHHIE MeCTHHE YCIOBHUSA: POBHBIH
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Y4aCTOK €CJH M HaXOAMTCs, TO PACNONOKEH HE Ha TOPU30HTANBHOM MECTE,
4 Ha CKJAOHE rophl. UacTo CHIbHas H3PE3aHHOCTb, TOPUCTOCTH CTECHACT
y4acTOK 0 BeCbMa MaJjblx pasMepoB: 6a3uc npuxoaurca 6pate B 600—400,
4 MHOTAAa M MeHee METPOB IJIMHHL.

Kak HCKJIOYEHHE MOXKHO BCTPETHTh TyHHEJbHBIE TPHAHIYJALKH, KOrLa
BLIGPaHHbIA 6a3uC QAKTHYECKH HE ObII0 BO3MOXHOCTH HENOCPEACTBEHHO
NPOMEPUTH H [PHXOAKIOCH 06paatec K HeGOMbUIMM  AONONHHTEAbHBIM
TpHaHryasuHaM  (6a3HCHAs ceTb), a HMHOTAA K I[OMOWM NOJHTOHHOTO
xona. [IpexpacHulil NpuMep NOJUTOHHOTO cnocoba onpexpenenus! ANUBB.
Gasuca naetT KapaBaHKEHCKHH TYHHEIb.

Kapapaukenckui (Karawarken) TyHHEJb aauHoil 7976 M., TNOCTpOEH-
el B 1902 —1906 r.r., paciioJOXeH MEXRY CT. Poasen6ax H ct. Accaunr
B ABCTPHH M NepeceKaeT TropHbilt xpeber KapaBauku B Bocrounbix Asb-
nax. Tonas, u3pesannas AMKUMH YILEIUSIMH, 61eTHOKPAacHOBATas H3BECT-
HSKOBaS LeMb, MPEACTABISIONIAs BEIMYECTBEHHOE 3penuule, cosfana ne-
06bIYalHBE TPYAHOCTH MPH TPAaCCHPOBKE TYHHEJ. [1pu onpenesneHWH Ha-
npaBJAeHUA OCH 3TOTrO TYHHE/A o6paTHAHCh K TpHanryaauud. basuc Owla

anra 182
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Yep. 27. Bapuant onpeietenss HanpanieHds oci PHKKeRCKOro TYHHE S,

HameueH M pa3buT 10 BOAOPA3NEIbHOMY XPeGTy (uep. 3). K coxanenuo,
N0 MECTHbIM YCJOBHAM ONPEAEUTb NAMHY 6a3Hca HENOCPEACTBEHHEM TPO-
MEpOM He NPeACTABHIOCH BO3MOMHEIM. [lanna ero Gbi1a onpejeseHa NMpu
OMOILH NOAMTOHHON c‘eMkH. OAHAKO, H 3TOT CNOCOOG BCTPETHII HeoObl-
ualiHble TPYAHOCTH: KOTAA pasbuad MNOJHIOH ABCJHE, rto y0e1uaucs,
YTO HeT PelNTENbHO HHKAKOA BO3MOXKHOCTH ONPENEIHTH AJTHHBI CTOPOH
NONMFOHA HENocpeacTBeHHHM npomepom. He ocrapanock Apyroro BHIXO-
A3, KaKk OOpAaTHThCA K TaxeoMeTpHueckuM padoram.—Mexay Tem #3-
BECTHO, YTO NPH padoTe NanbHOMEPAMH TOYHOCTH ONPEAC]CHHA PACETOsl-
Hus o6biHo paBHa 0,27°%/, WM npejaea OWHMOKH COCTABIAET OKOJIO 0,8% or
MCTHHHOH JJIMHBL. B ueasix yTOYHeHus pe3ysbTaToOB CTOPOHBI TNOJHIoHA
Gman B3Tel B npeaenax or 70 mo 130 MTp. M BCA TaxeOMETPHUECKAA
paGoTa MPOM3BOAKIACH C BeaMuailied TINATENBHOCTHIO, NYTEM N0 BTOP-
MHIX M3MEpEHU' NMpH HOMOIM AaNbHOMEPOB. B pesysbTaTe MOACICTOB LIMIA
OCHOBHOH CTOPOHE! CETH Ofpeleauaach B 561,261 mTp., mpuyeM Haupbic-
Uik npenea OWHOKY COCTABAST OKOJIO 0,34 m., T. e. oxono 0,06%, dpaxri-
yeCKHM JKe HeTOYHOCTh JNMHB 6a3Huca He BHIXOAWIA H3 npegena—+ 0,12 mrp.
He meHbiMe TPYAHOCTH MpeAcTaBiia CoO00H ¥ AanbHeniuas pafora no-
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ONPENeJeHHI0 OCH TYHHE/S. Bbeinu BHIGOpaHbl nBa OGCEPBANHOHHBIX NYHKTA
ON u OS, rne 6blan coOpyxeHb 06CepBATOPHH. B peayabTaTe Bcex reo-
Je3HdecKHx pabor no pasduBke ocH KapaBaHKEHCKOro TYHHEASl KaK Haf
3EMJICH, TaK M N0J4 3eMJed, DU IpoMepe IAHHBI TYHHEJAst B HAType (BHY-
TPH TYHHE/S) MONYYHIACh DA3HKIA OT BEIYHCACHHH BCETO TOABKO B 0,45 MTp.

basuc nomxen GHTH PaCMONOXEH MNOCPEAHHE CHHMAEMOrO YYaCTKA.
OIHaKO BBULY HANHYUA TOPHOTO MaCCHBA B TYHHE/NbHHIX TPHAHIYJSALHSAX
B 6O/bIWHHCTBE C/y4aeB 3TO HeBO3MOXKHO. [loaToMy npuxoautcs pacro-
naratb 6asMc Ha KOHUE TYHHeAs Y OXHOrO u3 BxodoB. HMuorga, 4to6wni
HMETb KOHTDOJb NPABUIBHOCTH M3MEDEHHIl M BHIYHCAEHHH, HA3HAYAIOT ABA
‘6a3uca MM IBEe OCHOBHBIE CTODOHBI CETH B MPOTHBOMOJOXHBIX KOHLAX
TynHens. Koneunele TOUKH 6asMca M BEPIIMHBL TPEYTONBHHKOB BHIGHpa-
IOTCS TaK, YToObl B KaX/A0H H3 HHX OBIIO BHIHO BO3MOXHO Goablie Apy-
THX TOYEK, MOYeMy He CJeAyeT WX OpaTb B 3apoC/AfsX KyCTapHHKa, 3a yTe-
CaMH WJIH B Yny6oKux noaunax. Becbma ynauno 6yaer pacHnooKHTb 6a-
3UC Ha IOPHOM MJIATO, Tepacce H Ha CKJAOHe ropol XKenatesnbHo, uTOGLI B
MECTE PACMNONOKEHHA 6a3nca TIPYHT HE OblA KAMEHHCTBIM.

Tpuanryasuua TayspHckoro Tynuens nnuHOK 8,6 kam (uep. 28) Griia
fIpOM3BELEHA MPU NOMOUIM JIBYX OCHOBHBIX CTOPOH, HCPABUIMX POJb 6a3H-
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Yep. 28, Tpuanryaanus TayapHCKOro TYHHEARA.
i ¥ \El!

‘COB PACNOMOXEHHBIX N0 06euM cToponam nepesana. CepepHblil  6asuc
mexay nyukramu Echo u Bockstein umeer panny 3138,009 m. HOxwblis
‘6asuc mexay nynkramu Seebach u Mallnitz nauuoii Bcero To/1bK0 930,652 M.
Onpenesenne NUHBI OCHOBHBIX CTOPOH CASMAHO MPH MOMON(H GA3HCHBIX
ceTel nyTtem Tpuanryasuuy. [1pomep oGoux manbix 6asucos caenau A. Tichy
ONTHYECKMM MeTonoM. [lisi Gosiee COBEPLIEHHOTO BHINOJHEHHS TPHAHTYNSA-
UMOHHBIX paGOT M BO M30eXaHHE BO3MOXHBIX OWIHGOK B ONpEIe EHHH
HAaNpARJCHUS W JJAMHBl OCH TyHHess, HHx. Imhof 6ulnM npoussesenn pa-
0OTEl NO TPAaCCHPOBKE OCH TYHHEIS W MO 3aKpel/eHHI ee. KAk 3T0 BHAHO
H3 4ep, paCcCTOfHHE MEeXNYy KOHEUHBIMH CHCHAJaMH, PacHOJOKEHHBIMK
Ha OCH TyHHEJd, cocTasasieT okoao 10 km. Ha sty pabory mno tpaccu-
POBKE NPHILJIOCHL 3aTPATHTL 3 AHA, Mo 16 paGounx 4HacoB B KAXKAOM H
NpeoconeTh rOpHBIM MepeBas, BO3BLILIAKOMHUACA Ha 1,6 KM. 01T OTMETOK KO-
HEYHBIX CHTHA/NOB. B peaysbTate paGoT Ha OCH TyHHens OB NYHKTHI:
JIBa KOHEUHBIX CHTHANA, ABA CHUTHAAA Y BXOIOB B TYHHEAb (MOpPTadbHbIE
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CHrHaabl), ABA NPEANOPTaJibHBIX CHCHANA M, HAKOHEl, 8 CHIHaJOB, pacro-
JOXEHHBLIX B Pa3HbIX MecTax BAOJMb OCH TyHHens. Takum obpasom, Ha OCH
TayspHCKOTO TyhwHeaAs BCero Haxomutcs 14 curianos. Ilpansiteie meps no
YTOUHEHHIO pabOT NpH ONpejeleHHA HANpaBJEHH OCH TyHHeNs B BHIY
TPYIHEIX TOMOrpadHHECKHX YCIOBHH MECTHOCIM ObIM  BEChMA  1e1eco06-
pasubl. M Bce ke npM OKOHUATENBLHOM NPOMEPE JNHMHBI TYHHEAS B CaMOM
TyHHeJ€e, €r0 MCTHHHAS JIMHA OKasanach Go/blIe MJIHMHBI, HCYHCIEHHOH Ha
OCHOBAaHMH TYHHENBLHOW TPHAHTYJAUMH HA 2,93 MTp., uTO COCTaBAsAeT
3aMeyaTesbHYI0 10 HEMpPaBUAbHOCTH BeJHYHHY.

AHaNOTHUHBIH NPHUMED TYHHENBHOW TPHAHIY/IALUM C ABYMs OasucamH
umeeM npH nocTpoiike Tyameas Bocpyk (uep. 29). Ocb atoro TyHHens
ATHHON Okoa0 4,8 KM, Obla onpefeneHa MPH NOMOLH CETH TPEYTrOJbHH-
KOB, BMewouleit 11 nNyHKTOB, H3 HHX O NMYHKTOB P4aCNONOXKEHRB Ha OCH
Tynneas. Kpome TOro nmeercs emle ABa MOPTAJbHHIX MYHKTA, PaCHOAOKEH-
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Hep. 29. Tpuauryasuus TyHaeas bocpyx.

HBIX TAK Ke Ha ocH TyHuead. Bcero takum o6pdasoM, BAOIL TyHHEeJAs pac-
noaoxeno 7 nyuxtoB. [lepsas (roxHas) ochHoBHas croposa l—IlI ainnoi
1399,363 M. u BTOopas (ceBepHas) ocHoBHasi cTopoHa VI—VII manHo#
1565,108 M. Ha 3ToT pa3 pesynbTaThl TPHAHTYISLMOHHBIX pabOT OKA3aJIHCh
BIOJIHE YIOBJETBOPHTEILHBIMHU: TPH NpoOMepe IJIHHbl TYyHHEJA Henocpenu-
CTBEHHO BHYTDH TYHHe/Js pasHuLA MNOJY4YHIack Bcero Toabko 0,18 MrTp.

OxauH H3 cnocob60B pa3BHTHA KeA. OP. JHHHH B CHJAbLHO T'OPHCTOH
MECTHOCTH 3aKJuaercs B o0pasoBaHud nerenb. [Ipu sToM  nad pas-
BUTHSl TpacCh U npH 06paTHOM MOBOPOTE MOJb3YIOTCA OOKOBBIMH A0-
auHamu. MHoraa npu oTcyTcTBHH GOKOBBIX JOJHH YCTPaUBAKTCHA MOBOPOT-
HHE U cnupanbHbie TyHHean. CuHpaabHBi TyHHEb 1e1ec000pa3Ho CTPOUTH
TaM, T/Jie y30CThb YHIETbSl MJH € MECTHblE YCJAOBUA 1PENATCTBYIOT OTKPbI-
TOMY PachoJOXEHHIO neTeib. B 3aBHCHUMOCTH OT MOJOXEHHS MECcTa NyTeM
BEIOOpa TOrO MM HHOIO pajHyca 3aKpyIVIEHHS MOXHO BLIHIPaTh TOT WJH
uuoi noa‘eMm. Takoro poma cnupajbHbie TyHHeaqH BceTpedalorcs Ha Cen-
l'otapacko#, lllpapuBanbackofi 1 MHOTHX JPYTHX XKeJe3Hbix joporax 3a-
nazvoi Esponwi, a B CCCP na Apmasup-Tyancunckom yuactke Ceepo-
KaBkacckux xen. nop.

Cen-I'oTapackas »xea. nop. NpoxXoAuT no noause Peiica, a wxuee
60/1b1IOTO NEPEBAJbHOTO TYHHENR no poiauHe p. Tuuuuo. IlonuHa p. Peiica
B nepejHel cBoei uyacTH cama no cebe uMmeer nox‘em B 30 —40%/,, u maxe
B 68/y caemOBaTeNbHO, rOpa3fo OOAbLIHI, YeM XKel. nop. auHus. [lostromy
Tpacca ea. JOp. JHHKH MHOIO Pa3 NPOXOAMT MO AOJMHE NOYTH Ha OT-
MeTKEe ypPOBHS CaMbiX BLICOKHX BOA. [lpH HanHuHHM Takoro CHJALHOTO NOJA-
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€Ma JIOJMHB HCKYCCTBEHHOE PAa3BUTHE JIMHHM ABASAOCH HEOOXOZHUMBIM W
€JIMHCTBEHHO BO3MOKHHIM. C 3TOH menbio 6ui1 yeTpoen Ildaddeurnpyur-
CKHIl cnupanbHbil TysHeap ¢ paguycamu 280, 300 u 500 M. Fro aiuna
1450 mTp. Ero nmxunit nopran pacriosoxen Ha oTMetke 774 M. oT yp.
MOp#, a BepxHuH Ha BhcoTe 809 m. or yp. Mops—Takum o6pasom, 6.aa-
rogaps TYHHEJNIO BBIMI'DHIBAETCH 35 M. BHICOTH M KpOME TOro eme 16 M.
HAd OTKPBITOM YKJOHE BHE TYHHesd. ‘

Crepywomu# naubonee uurepecuuii nynxt Cen-Fotapackoit k. 1. Ha-
xonutcs Bodne Basena (uep. 30). 3meck ana nposeseHHs nyTH GHIO yxe
HENOCTATOYHO YCTPOUTb CHHUPaNbHBIA TyHHeJb. [1pH 60abLIOM NPOTAKEHHU
6B110 6b1 K TOMY K€ TPYAHO €ro BEHTHAHPOBATH. [Tostomy npuwaocs
YCTPOUTL NyTh BBHAE neT.H. TakoBas NeTis HauMHAETCA NpPU Nepexosie
yepes p. Peiicc. Ha oTverxe 895 M. BaTTHHIEHCKMM NOBOPOTHBIM TYHHe-
meM aanHoi 1090 M. [lo Bhixoze M3 3TOrO TyHHENs JIHHHS CHOBAa nepece-
KaeT p. Peiicc Buiue u neBHM Geperom BO3BpPAawaeTcs B CTOPOHY CT. Ba-
3€H M NPOXOJHUT MOJ MEeCTHOCTBIO JIErTHINTEHH NOCPEACTBOM H30THYTOTO
Tyndens 1095 M. aauHBI, npuueM noakiMaercs B Npeaenax TYHHEAS Ha
25 m. Jlanee nopora HanpaBiserca BHUle CTAHUMH BaseH Mo CKJAOHY rop
110 Hanpap/JeBHIO K [ewereH.

[Ipu TpaccupoBke JHHMH Kea. HOPOTH B O3HAUCHHOM MeECTe, HJs
TOUHOH pa3buBKM TyHHeJell Obla [POU3BEIEHA TYHHENbHAsl TPHAHTYASIUS
(vep. 30). B HexoTophix CBOMX NYHKTaX TPHAHTYJSAIHUOHHAS CETh HPHMbI-
Kana K ToCylapCTBeHHOH Tpuanryasuuu Il kmacca, nostomy 6Gaauca wHe
npomepsnd. ONHAKO, B BUAY TOrO, YTO CEeTb TyHHEABHOH TPHAHTY.SALHH
PACKHHYJIACh HA 3HAYHTE/BHOM TPOTSMEHWH BAOAbL JAHHHM KeJ. JOPOTH,
TPHMEHAJINCD ,KOHTPOJbHbIE 6a3uChi“.

XapakTepHOH O0COGEHHOCTHIO 6HIIO TaKXKe M TO, UuTO KOJIbIIEBBIE
TYHHEJIH ObiiH ONPEeAE]EHBl M 3aKPEMneHbl NPH NOMOMIM NYHKTOB, omnpe-
ACJTEHHBIX NYTEM TPHAHIYAAUHH M PACNONOXKEHHBIX TaK, 4TO NPAMBIE, NPG-
BCLCHHbIC Y€Pe3 3TH MYHKTbl, 00Pa30BHIBA/IM KacaTelbHble K KPYrOBBHIM
KPHBBIM, i€ Ty#Heau. Takumu nyHkTaMu y BaTtunresckoro tymuess 6wk
nyHkTet A u B y oanoro noprana, u nynxkrol C u J1 y apyroro rnoprana.
Toukn xacanns BA u BE 6wpum onpeneneun TpaccupoBkoil Ha Mecte u
BBIYHCJEHUEM YBA3ATL HX B TPHTOHOMETPHYECKYIO CeTh HE NPEACTABHIOCH
HY BO3MOXHOCTH, HH HanoO6HoCTH. [Tpu 3TOM yrast 2 ¥ 3 GelAM HafiaeHw
TPHTOHOMETDHYECKH W CYMMa HX %~ 3 PaBHACTCH LEHTPAJILHOMY YIaAy [O-
BOpOTa KPYroBOH KPHBOH, HA KOTOPOH PACMO/IOMEH TYHHENb. AHANOTHYHO
CKA3aHHOMY OOCTOR/I0 €710 H B OTHOLIEHHH TyHHesas JlerrHuiTefin: TOUKW
B n A pacnonoxenbl Ha KacarelbHOH K KPHBON, rie TyHHeab, Towuka
kacauusd BA Onina naiiiena aHaJHTHYECKH H CAYXKHAA TOABKO JHLIb IS

pasOUBKH OCH TyHHeNsl NOJ 3eMjeil. Y 1pyroro noprana crBop C]I, onpexge-
AEHHBIA TPUTOHOMETPHYECKH B CBOMX KOHeuHbIX Toukax C u JI, nan touxy BE.

Jlns pasGuBKM OCH TyHHeNs NOA 3EMJEH HAa TOAXOAAX K TYHHETIO
HHCTPYMEHT (TEOLOVINT) CTABHAICS HA/L TOYKOH A (TPHTOHOMETPHYECKH [IYHKT)
A yClaHaBAWBAJACA no Toukam B u BA, rae GeM BBICTaBJAEHB BH3UPHbIE
3HAKK. Y APYTOro nopra’na HHCTPYMEHT CTaBHJICS B Touke C(TPHIOHOMET-
DHYECKHH NMYHKT) M ycTaHaBaiBajlcs 0o Toukam JI u BE, rae Tak ke
OblAM BLICTABJAEHB BH3UDHbIE 3HAKU. Bce yKasanHble TPHAHTYJSIHMORHbIE
paloThl 1AM 31€Ch MPEKPACHBIE PE3YAbTATHI: CAOXKHAS B MaaHe Tpacca
JMHHN JKEJ. A0POTH pa3buTa BNOMHE TOUHO M HEBSI3KA MOJYYMIacCh BCEro
B HECKOJbKO CEHTHMETPOB.

HpnBerenne AAMHBE  TyHHeAs K onpenesieHHOMy ypoBHIo. [Ipu
BLIYHCJACHHM TYHHEJbHBIX TPHAHTY/SUBA TAKOBBIE MOTYT OLITh NPHUBEACHBI
K 1i060My ypoBHIO. OBLINHO OHM NPHBOAATCH K YPOBHIO Mopa. Mexay Tem
ASMHY TyHHENs HEOGXOIMMO NMPHBECTH K CPEAHMM OTMETKAM (BAKTHUECKOro
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fIONI0KEHUS TYHHEAS No BuicoTe, Takum 06pasoM HeO6XOAMMO BBOAMTH NO-
NpaBKy 33aBHCHMO OT KPWBH3HbLI 3€MHOH MOBEPXHOCTH M CPEAHEH BbLICOTHI
TYHHEst Hal YpPOBHEM MOps. M3pecTHO, 4TO NOJNAPHBIH AHaMETp 3EMHOTO
wapa pasen 12713 kam., a sxBaTOpUanbheli 12756 wkam. Takum o6pasom,
CPeIHHH paunuyc 3eMHOro cdepouna mMoxeT GuThb NpHHAT 6367 KiM.

OGoznauum: L,—aaHHA TYHHEJS, NPUBELEHHAs K yp. MOPS. L,—na1uHa

TYHHENS1 Ha CPeJHeH OTMETKe TyHHeas h OoT yp. Mopsa. h —cpeansas oTMeTka
TYHHeJAs] OT yp. MOpS, ¢—UEHTPaJbHBIA yron AyTH 3€MHOM [MOBEPXHOCTH,
COOTBETCTBYIOLIEH TYHHEIO.

w0 @ i
A=l Ly=r®eh) P xR H e E
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Otciona onpenensieTcs NONpPaBKa HA NPHBENCHHYIO AIHHY TYHHEA.
Ecaun unssectno L, To nerxo naitim L, no dopwmyae.

h
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OTKI0OHEHHE OTBECOB MPHTHIKEHHEM TOPHBIX MacCHBOB.—IIpu npo-
M3BOJCTBE TEONE3HYECKHX PadOT B TOPHBIX MECTHOCTSX, ONPEAENeHble 114
KAaKOTO AHOO NYHRKTA re0ne3HYecKHe KOOPAHHATH {LUHPOTA, AOJATOTA H a3H-
MYT) N0 CBOEA BeAHuHHE OBIBAIOT OTJHMYHBEI OT TeX Ke KOOPAUHAT, OHpeIenecH-
HLIX dCTPOHOMHYECKH. YIKe B NOJOBHHE NPOUNIOTO BeKa OG'ICHEHHE 3TOMY
SIBJEHHUIO HAILJIY B OTKJAOHEHHH HAaONI0AA€MbIX OTBECHBIX JHHHIE OT HCTHHHOTO
MX TIOZOXKEHWSI B CH/AY NPUTSIKEHUS TOPHBIX MAacCHBOB'). BausinHe ropnbix
MaCCHBOB Ha XOJI re0Ae3HYecKUX paboT 0COBEHHO PE3KO CKA3LIBARTCA NPH
TPHAHTYASLMOHHBIX pa6oTax, B UACTHOCTH NPH TYHHEILHBIX TPHAHTYIALHAX
AnA pasbUBKH OCH NJHMHHBIX, TVIYGOKO DacnoaoKeHublx Tyuuegaed. [lostovy
HEOOXOIHMO OCTAHOBHTHCS HA 3TOM BAXKHOM B TYHHENBHOM Jlea€ BONPOCE
M H3JIOXKHTb OCHOBHBIE NPHHUHUIBLI BHYHCIEHHS NMONPABOK HA NPHUTSHKEHHE
rop. Koraa Kopraunu u Kyne6epr npomssoauwnu B 1891—93 r.r. csou
ACTPOHOMHUYECKHE OMnpefe/ieHusi B KpeIMy, TO NpH CJAMYCHHH aCTPOHOMHM-
HECKHX KOOPAHHAT C TeONC3MYCCKHMH OTKAOHEHHMA OTBCCHOH JIMHHM, NPO-
M3BOAHMBIE HeGOabUIMM KpbIMCKMM Xpe6ToM?), BLICIIAS BEPIUMHA KOTOPOFO-
Bcere Toabko 1300-—1500 M. Ham yp. MOps, OKa3alMCb HACTOJBKO 3HAYH-
TEJbHBIMH, YTO O CBOEHl BEJIHYMHE PABHAAUCH OTKJAOHEHH#M, OGHAPYKEH-
HEIM B BBICOKHX TFOPHBIX MACCHBAX, KakoBsbl Auabnwl, KaBxas u "'umanaiickue
ropbl, IMaBHBE BePILIMHB KOTOPbIX B 3—b6 pa3 Buille KpuiMcKHX,

Cuna uputsxenue Bcedl 3eman G, gefcTByloIas B J1aHHOM NYHKTE
3eMHOil TOBEPXHOCTH, reorpaduueckas MHUPOTa KOTOPOTO €CTh ¢, PaBHACTCSH

Al
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rl€ K €CThb KOSQUUHEHT NMPUTIKEHUS.

') Ocobenno pawubil HayuHulli HHTEPCC Te01e3HYECKHX 11 ACTPOHOMHUECKHX pabor
MW, Jleberea 1877—1879 r.r. B Boarapun 3akaiouaicss B oGHAPYKEHHBIX TaM HA  MHOTHX
DYHKTAX SHAYHTEIbUBLIX OTKIOHEHISX OTBECA, HE TOJIRKO OT HPHTATATEILHOrG JeHCTBUH BBICO-
KiX rop bankanckoro 10i1yoctposa, 1o ii ot o6patHoro aelictsis ray6un Uephoro MOPS.

*) Kpoimexne i Tasputeckile ropu o6pasoBanbl H3 Tpex NapaiteldbHblX CKIAAYATHIX
TOPHBIX _uenefl. Tepsas ilenb - [1asHuii  Kpsk caMblil 10KHBIL HMEET BLICOTY B CPEiHEM
okono 750 - 800 m. I'zasneilwite sepwunb: Ail-Tlerpu (1321 m.) Opuan-Xow (1543 M) Uatbip-
zar (1526 m) Jlemeparnar (1357 m.). Bropoil xpefer ne wnomdumaeicsi suiize 650 M. M, Hako-
Hew, TpeTdit eana aoctmraeT 270 M. puicoth.
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3
a 1 b—-60abwadg 1 Manaa noayoCH 3€MHOTO 3aauncouza (cdepouna).
a—b \ 1
e — C)KaTHE 3eMJH aBnoe no Knepky (1880 r.) ——=¢
a P pry ( ) 993465

in— OTHOUIEHHE U,EHTDO6€}KHOI:'1 CHJIbl K CHJC THXXCCTI HA 9KBATOpE —=

© — CPelHAd NJOTHOCTH 3€MJIH, MPHHHMAaeMasi OOBIYHO B JBa pPasa
foabuie cpeasedl NAOTHOCTH TOPHO-KAMEHHBIX MOPOA, H3 KOTOPBIX COCTOAT
HapYXXHHIE CJIOH 3€MHOH KOpHI.

[lpn BLIILEO3HAUEHHBIX 3HAYCHHSX & M M, Buipaxenue aas G nopu-
MET BHJL

G— _2 caZKh rie Z —=0,99479 - 0,00526 sin® ¢

[TycTb ¢ — yro1 OT1KJACHEHHS OTBECHOA JIMHHM B PacCMaTPHBAEMOM
AYHKTE BCAEACTBHE N00ABOYHOH TOPH30HTAJNbHO HANDABJACHHOH CHJH NpH-
TSKEHH P OKpyXalomMX ropHaX MAcCHBOB.—ITOT YyrO1 Mal M MOXKET
6HITH BHIUKHCAEH 1O dopMmyae

F__ F
G.sinl” 8

Y ocen) —

makhsinl”. Z

Kak Be/nuMna, Tak M HanpaBJeHHE TOPHU3OHTAJBHOFO NpHUTAXKeHus F
B KaXJIOM AAHHOM NyHKTe OYAYT JIETKO HAHAEHB, ecad OYayT onpeneneHbl
ero cocrysaswomue X H Y 10 kakuM 6bl TO HH OblJIO ABYM B3aUMHO-Nep-
NeHJHKYJISiDHBIM TODU3OHTAJIBbHBIM HanpasieHHaM Ay u Ay —Hanp., no me-
pHAMaHy W N0 - napasie]d JNAHHOTO NMYHKTa, A, HJIH XK€ N0 OCU TyHHEAs
M NO JWHMH, NepneHIuKyAapHOH K Hel. ¥YcJ0BHMCS CUMTATh FOPH30HTAJb-
HBI€ YIJIBI WK a3HMYTHl @ OT TOrO WMEHHO HanpaBieHHA A, 10 KOTOpPOro
XKeNaTeNbHO BBIYMCAMTH caaraiolyto X mecTHoro nputskenus?). [logpasne-
JIHM OKDYXKAIOWIYyl NYHKT A MECTHOCTb BO-NEPBbIX, CHCTEMOH BEPTHKAJb-
HBIX DaIHaJbHBIX [IOCKOCTEH, COCTABASIOIUX € HanpawJjedueMm Ay pasnauu-
HbIC 43UMYTHI 7, BO-BTODHIX, CHCTEMOH KOHUEHTPHUYECKHX, [HAHHIPHUECKUX
MIOBEPXHOCTEH, OHHCAHHBIX M3 A pPa3/HUHBIMH PAJKYCAMH I,—H PACCMOTPHUM
CHauajsa NpUTATATENbHOE JAEHCTBHE HA TOUKY A Kakoro HMOGyUb OTHOIO H3
TaKUX TOJPa3/Ie€HHA MECTHOCTH, OTPAHHYEHHOTO HMEHHO ABYMS UHJHH-
APHUYECKUMH MOBEPXHOCTAMU € PAaAMYCaMH Iy ¥ I. H JIBYMSl BEPTHKAJIbHBIMH
NVIOCKOCTAMH € a3MMYTaMH a; M a,.

O603HauHB OTHOCHTENIBHYIO BHICOTY Kakoi# HHOyAb ToukH M 3Toro
I0ApasneneHus Hal A uepes z, a CPeNHIOI0 BBICOTY BCEX TOYEK HAPYMKHOH
€ro 4acTH—uepes h.

£ 10KHOE OTKJOHEHHE.

7 BOCTOYHOE OTKJIOHEHHE

6.7 _
AR N (sing, - sinw) F
30, e

. "
‘3 {;u I"

£ (B cex.) = -
N .

Titn cen) — - \ (COS 19 A COos '?m) I
40 n R -

) KpepasHoll noeepxnocTH seMan 1pi |HeGOAbIIOM pPafoHe MECTHOrO NPITAXSHUS
BO3MOKHO iipeHebpeun.
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Jas yao6cTBa NoJab30BaHUA 3THMH (OPMYJNaMH, NPOU3BOAAT RPHBEs
eeHMe WX K JPYIOMYy BHAY, MyTeM NpPeoOpasoBaHHs.

Sl bl

e cen) — 0,000386 (cos Cp:——COSCPm)h {ﬂ_;_,_ [l _%él:‘) ] [1 + (I'm -r—— r]) '

2 cex) = 000386 {sin 2y —sing

J

3TH (DOpMYJLl CTAHOBATCH OCOGEHHO YIOOHBI I/ BbLIMHC/AEHHH, €CaH
CHUHYCH (WY KOCHHYCHI) a3HMYTOB DPa3HbIX MOAPA3JAE/JAEHHH MECTHOCTH BO3-
pacTaloT B OpPOTPECCHH apH(PMETHYECKOH, pPAaLHYChl € OTrPAHHYHBAIOLIHX
WX IMIHHIPHYECKHX MNOBEPXHOCTEH—B MPOTPECCHH TIE€OMETPUYECKOH,—No-

. . T
TOMY YTO YHCJA SN gm — SiN ¢, (MK Xe COS ¢, — COS Pm) U -— - CTaHOBATCS

TOrZa O/Ad BCeX MOJAPa3Je/NeHHH OJUHAKOBLIMH.

HMrak, 1/l BHIYHC/ICHHS MECTHOTO NPHTSXEHHSI B KAKOM /AM60 MYHKTE
A no mwHPOTE HYXHO CAeJaThb NOCTPOEHHE BHIIIECKA3AHHBIX YIJOB ¢ OTHO-
CUTENbHO MepuAHaHa 3Toro nysnkra, or 0 go 90° B 06€ CTOPOHBI OT HEro
KAaK 1715 CEeBEePHOH, TdAK M I/ KXKHOH NOJOBHUHBl TOPH3OHTA, & 3aTeM Hali-
JIeHHbIe BeAHUYHMHBI Xces. B Yiowmn, H NMOINCTaBUTH BMecTO F.—-Ilas BBIUHC/IE-
HHUSl K¢ MECTHOTO MPHUTSAXKEHHH [0 ROJATCOTE HYXKHO CHENaTb COBEPUICHHO
TOXE caMmoe, JJsi 3anaJHOH K I/ BOCTOYHOH NOJIOBHH IOPH3OHTZ, OTHOCH-
Te1bHO JIMHHH, OEPNEHAUKYJISPHOH K MEDHAHAHY M BBECTH €IIe MHOMU-
Teab sec®. TakuMm 0Opua3oM, MONHBIe NpUTsXeHuss A u Ah no wupore u
LOATOTE MNpH BbipaeHud H B MeTpax BbIPA3ATCS OKOHYATENbHO TaK:

nNo WwHpoOTE: A=k [EH.— X H,]
10 10ATOTE: Ah=x'{E¥H,— X Hg]

Jaa yno6cTBa BbYHCACHHH COOTBETCTBEHHO MPHHATOH CHCTEMeE 1104-
pasieneHHH PEKOMEHAYyeTCs HAYePTUTb HA KaJbKe AHArpaMMy H3 KOHUEH-

TPHYECKHX OKPYKHOCTeH ¢ pajHycaMH B KpaTHBHIX OTHOUICHHAX (Hanp.

i
-5 1;2; 4 © T. A.) H U3 PANUANBHBIX MPSIMBIX, COCTABJAAIOWMHX C OCHOB-

2

HOH J1MaMEHTPaJbHOK JUHHEH YI/Ibl, CHHYCH KOTOPBIX COOTBETCTBEHO PABHBI
12 3 n—1_ n
— e T
n n o n n 1

Takas puarpamma Haxk/aaJbIBACTCS HA [JIAH MECTHOCTH, TA€ TyHHEb,
T4k, 4TO6Ll [IEHTP €€ KPYroB COBMAJA C MCCAEAYeMbIM NMYHKTOM A H 4TOOH!
OCHOBHAsl ee MUHHSI COBMNAaJia C HANPABACHMEM KaKOH JHOO oupeesieHHOMH
M0 HanpapJ€HUIO JNHHHEH, HANp., JUHHER MEPUJHAaHA HIU Ke C JUHUei
OCH TYHHEJs.
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3aTeM, N0 CyeTy rOpPH30HTaJeH, NPUXOAAUIMXCA B PasHBIX €€ 101pas-
JeeHUdX OLEHUBAlOTCH M BBINHCHLIBAIOTCH a0CONIOTHBIE CPEIHHE BHICOTHI.
4751 BCEX NMYHKTOB NOAPAa3fieneHud, KOJMYECTBO KOTOPHIX PaBHO YHCAY ne-
peceueHHH paZHaNbHLIX JUHHHA W OKpyxHOCTeH. [l0 BHIYHTAHHH H3 BCEX.
5THX uucea aBCOMIOTHON BHICOTH h, camoro nmyHkTa A cocrasasercs TaG-
AMua CPEAHHX OTHOCHTEIBHBIX BHICOT h pasHbix NOA[ a3Ae/NEHUH, 3aTEM,
7e1a10Tcsl TIONDABKH A8 MOMYYEHHst HCIPaBAEHHBIX BBICOT H M, HakoHew,
NPOCTHM CYMMHPOBAHHEM MOCAEAHMX 1Js KXAOTO MNOSCA OTIENbHO MOAY-
gatorcs BesHunHB Y Hees, H E Hiw, BXOAsiIHE B BHIPaXX€HHE MECTHOrO MpH-
TSOKEHHS Mo wHpore Az,

[lpu pas6ubke ocu JleuGeprckoro tynuens Th. Mathys nas BBeneHus
MONpPABKH HAa OTKJOHEHHE OTBECAa B CHIY MNPHTAKEHHs AJbOHACKHX TODP,—
B39/ CeMb IMIMHAPHUYECKMX NOBEPXHOCTEH, paluychl KoTOphix 6ot 100,
300, 900, 27(C0, 81C0, 24300 u 72900 m.!') [lns MeCTHOCTH B npenenax
paiyca 8100 M. NOJB30BaAMCh MJAHOM MECTHOCTH B MacuraGe 1:500C0
(Sigiriedatlas), a ans OCTalbHOM 4acTH THAPO-Oporpaduueckol kapToi
Ilpeiinapns B macwtaGe 1:500000. Kamawelil kBazpanT Oni1  pasieneH na
10 yraoB Tak yToGb €OS 3 GBIAM NOCAEAOBATENBHO. 1 >(1 npH 1 0T 1 ro
10. Yraw 6wau 0°0, 25°517; 36°52'; 45°347; 53°08; 60°07; 66° 25", 72°33';
78°28"; 84" 16" n 90” 0'. Kocuuychl 3THX YIJIOB COOTBETCTBEHHO PasHbl
1,0, 0,9; 0,8; 0,7; 0,3; 0,2; 0,1 u 0. [To 3Tum RanHbBIM OGH.1d NOCTPOEHA
nuarpamma (vep. 31), ueHTp KOTOPOH OHA COBMELIEH €O CPEAHHOH TyHHE-
nsl, @ 1JaBHas JHHHA € OChI0 TYHHed

4 —
Tiin cewn) = 0700772 G v [<COS 2, — COS qf) ~ i _r___v, {h —4 h ! ]
i 1
— () :
Toe Ah—=— —L - hf;
2 ('r*“t_’i)
.2

Ecan npunaTh npuTskenne seman b, =105,6, a nputamenne rop 2,8,
7

b1
T. €. - ==-—, 70 TOrIa
- 2
r fe—Ts |
(19 11 N
7= 0,00038GE (cos 0y — €08 &) ————— (h-—2 1) 4
‘ 1
. — Are =13} 3
2
[1py NpUHATOM COOTHOWIEHHH PaZMyCOB WMAMHAPOB T-=—31 MONY-
L — T
yaetca ——————==1. Pa3HOCTb K€ KOCHHYCOB CMCHHLX YIMOB NpHU
]
i l_r. .
o ()

1, TaxknM obpasom, npu patGorax JlewGeprekoro tynneas (3000 w ) BIHsIHHE TOPHBIX
MACCHBOB 6bi0 YUTEHO HA PACCTOSHWM 4o 73 Kam. B nccnepopanus M. M. Ciebuuukoro wag
npuTaweHneM KaBkacckilx rop B PasHbX HYHKTAX APHHHMAIHCH HEOAHMHAKOBbE NPEACTbHLIC
panuychl o1 80 po 240 Bep. B cpennem naa 14 nyHkToB r = 166 BCp.

Ias Baakanckmx rop M. H. JleGepes npunsa npezeavHuiil paanyc ® 64 sep. Ilpu 1e-
pecuete TpHanryiauH CHMILIOHCKOTO TYHHeNS OPHHAT apeaedbusifi pauyc B 40 wam. Ias
FOCTHIKEHRS OANHAKOBOH TOUHOCTH BhluHCAeHHI HeoOXORHMO BLIGHPATh PamHyCel TeM OOJbLIE,
yeM BOAbIIE MACCHB TOP, NPUYEM TIPEAetbHbE PANHYCH GYVAYT NPAMO NP0 [OPUMOHAIBHBL 00 -
EMY rOpHLIX MAcC (KOPHIO KBAIDATHOMY M3 Ky06a CpefHuX BLICOT IOPp).
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‘APUHATHIX BeAH4HHAX cekTopoB pasda 0,1. Beneacrsue storo ¢opmyna ans
UCUHC/ICHUSA ¥ TIPUHANA BECbMa MPOCTOH BHI

T (8 cex) — 0,000386 . ) (h —A h)

Pesyabrar BbiuHcaeHHST GBI TAKOB:
IMynkr Kandersteg n=-4 0,1”

» First n=-- 30"
» Wildelsigengrat —-— 7,5”
N Jmmenengrat n=-—164"

» Goppenstein n=-+4 94"

3Hak 4 0603HauaeT OTKJAOHEHHE OTBeca HA BocTok.

Macu7as
19 0 10 29 20 40 50 60 20
S o e et e S S S R K

Hep. 31. Hduarpamma iz BoiUHCACHHUS MECTHOTO NPUTAMEHHS [OP H OTRAOHEHHA OTBECOS.
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Tpuanrynaauus CHMOJOHCKOIO TYHHEN® OpeAHA3HA4YeHHAA AJA ofnpe-
J@IeHHS]  HANpAaBJEHHS OCH 3TOTO TYHHEAs, cOCTOAAa U3 1l nydHkTOoB
(uep. 32). Ma nux apa nyuxta OHIIM PAacMCAOXKEHbi HA OCH TYHHENA, B He-
NOCPEACTBEHHONH O6JH30CTH OT noptansoB. HOKHBIA O0CEBOH NYHKT uMel
oTMeTKy 634 M. Hax yp. mops. [OpHBIA MACCHB, NON KOTOPHIM NPOOUT TyH-
HEJb BO3BBIIIAETCS] HA 3HAUHTEAbHYIO BBICOTY. OJMUH M3 NYHKTOB TPHAHCY-
JSUHOHHON CeTH, pacnonoXeHubld y Bepuuuabl Moute-Jleone (Monte Leone)
UMEET OTMETKY 3559 M. man yp. mops (dotorp. 33). Jasa noacuera TyH-
HEeJBHOH Tpuadrysasuuu 6asuc 0co60 He npomepsiics, @ CeTh TPEYroNbHHKOB
6bina BKAOYEHA B yiKe CYWECTBYIOIINYI0 CETh HIBEHUAPCKOH rOCYLapCTBEH-
HOH TpHasryasauud. [las sToro npuiunoce Boc-
Yoerried NOJIb30BATbCH TPEMA IYHKTAMU T'OCY.JIapCTBEH-
HOH TPHAHTYJNAUMOHHOH ceTH, 0003HAYEHHOU
HA 4ep, 32 NyHKTHPOM. ¥ TJ/Ibl 3aMEPAJIUCH IO
Ulpe#tGepoBckoMy METOAY H 3aTEM ypas-
HHBA/IKHChb. B yrilax TPHAHTyJAsAUHH NONY-
yuaach HeBsi3ka, JOXOoAMBIuAA a0 8,5",
TOCAA KAK MO BbIYHUCTE-
HUAM OXHaaemas Ouiub-
Ka B HEeBA3Ke YIA0B He
aomkHa Gplna NPeBOCXO-
auth + 1,07, BBuay ato-

Spifzhorn

Besengrat
[(Faultorn)

!
ro  PesyabTaTh :
U3MEpEeHUsT  yr- AN |

|

JIOB OKa3BbIBAJHUCH CO- \
BEDUICHHO HENpueM-

PHoi DOOTAR

~.2

nevumu. OGcaenona- TR N T e
HUCM [IPHYHH CTO/b 3HA- N T S
UHTeNbHOH HEBA3KH Gbi- gp\%e;, R i

JI0 YCTaHOBJEHO, Y4TO Ha seesorn " /
U3MepeHHe yrios BJHA- T A A i

JI0O OTKJIOHEHUE OTBecoB
BCACACTBHE NIPUTKEHUA  Uep, 32 TpuasryasaumoHHas ceTs CHmMOHCKOTO TyHHEAR.
ropHbBIX Macc. Bunuvsie
FOPHbIE MAacCHBbl OHAK NOJCYHTAHBI, OCHOBBIBASCH HA FOPU30HTAAX, 3HAYA-
UIMXCA HA IVIAHE MECTHOCTH, NIPHYEM CPeJIHsAS JIOTHOCTh 3THX MACCHBOB OblJ1a
npuuata 2,8, 0pH cpesHefl MJIOTHOCTH 3eMHOTO wapa 5,63. COOTBETCTBEHHO
‘CKa3aHHOMY OblIH BBE1edbl HeOGXOAUMBIE MOMNPABKH M TOrJa HEBf3ka NO-
JYYUIACh HE3HAuKTeJbHas, HMEHHO: HAubGo/bWas OWHUOKA B H3MeDEHHUH
yr1os ymespumnnace ¢ 8,5” mo 5” w mas apyrex nyaktos ¢ 3,17 mo 1,77
Ha ocnoBaunu cpeanux HaGnoAeHHA nyTeM BeAeHHS MONPABOK GbLIA BHI-
CYUMTaHA M BHIYEPUEHA TPHAHTYJ/ISAUMOHHAS C€Tb B TOPH30OHTAAbHON NMAOCKOCTH,
KacaTenbHOW B nyHkte Monte Leone, kak cpeaneM nyHKTe TPHAHTYAALUOH-
HOH ceTd. Brluncieno 56 Hampasnesuii ceTu ¢ 56 ypaBHeHHSIMH NOTpeLLHo-
cTeld, 18 HopManbubX ypaBHeHH# npu 18 HeuspecTHwix, BeposiTHas ownGKa
BHIYHC/ICHHOTO HANDPaBACHHSA OKa3anachb pasHol - 0,6147,

Ha ocHoBanun wucnpaBAeHHBIX KOOPAMHAT AJHHA OCEBOH JIMHHH OT
OHOTO TPHAHTY/AALMOHHOrO NPEANOPTATbHOTO MYHKTAa A0 APyroro Onina
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ncuneneda B 20 088,63 m. ¥ npubaBKM NONpaBKU BCAEACTBAE [EPEHOCE
HanpaeJ/IEHUs C MVIOCKOCTH HA reoHn O6bIMM NepecynTaHbl Ykl OT OTKJO-
"HEHHUS OTBECOB y OCOHX NPEANOPTANbHbIX NMYHKTOB TPHAHTYASALMOHHON CETH.

ITpu OKOHYaTeNLHOM NepeHoce JJHHbLI HA TeOHJ PACCTOSHME 11Pesnop-
TaNbHBIX NYHKTOB TPHAHIYJALHOHHOA ceTH Bmpasuaock 20091, 33 M. Ha
BuicoTe 696,74 M. Han yp. Mops (cpelHsAs OTMETKA TYHHEJALHOro npoduas).
BeposiTHasg NOTrpelHOCTL 3TOH BeAHYHHH ecTh + 0,10 M. M ecnu NpHHATH
BO BHUMaHMHE BCE BO3MONHbIE B paboTe omuoOkH, TO 4 0,56 M.

§. 4. 3Haku, curHanbl ¥ 06CepBaTOPUH, NMPHMEHKEMbIe NPU TYHHeNb-
HbIX Fe0Je3nYecKHX paboTaXx Ha NOBEePXHOCTH 3eMaH. B npouecce npo-
M3BOJACTBA TYHHEJBHLIX TEOAE3H4YECKHX PabOT Ha NMOBEPXHOCTH 3€MAH 3a-
BHCUMO OT Macmraba paboT U 0CcOOEHHOH BAXHOCTH K OTBETCTBEHHOCTH,
BO3HUKAET HAA06HOCTL 0603HAUCHHSA TOYEK HA MECTHOCTH MPH NOCpPeACTBe
3HAKOB H CHTHAaJOB M 3aTe€M YCTaHOBKH HHCTPYMEHTOB HA CHEUHAJABHO
COOpYXaeMBIX JAs 3TOro 6aulHgx, HasbBaeMblXx 00CEPBATGDPUSIMH.

dotr. 33. Tpianryasunonnsil nyuxr Ha sepuinie Modte-leoue.

3Hakd W curHanol. [IyHKTHI reoaesudecKHX TYHHEAbHbIX paboT Ha3Ha-
4g10TCa B TE€X MECTaX, KOTOPbIE B TOM HJIM HHOM OTHOLIEHHH BAaXKHHI M He-
06x0anMEl B npouecce padoTe. TakuMy nyHKTaMd ABIAIOTCH:

i) Bxoast B TyHHeNb.

2} Bxoant B waxTel, 60KOBHE OKHA H T. MO

3) Bxolbl B BH3HpHBlE LITOJAbHH.

4) TlyHKTE TYHHEJBHOH TPHAHTYJ/ISLHUH.

o) Touxku (BepuIMHH) YIJOB MOJHIOHHON C'e€MKH.

6) CrBOpuL, yCTAaHAaB/AMBAEMbIE IPH ONPEIEICHUH HANPABICHHS OCH
TYHHE.

7) Touxyu BEpiIMH ONHCAHHOTD MHOTOYTOMbHHKA NPH pa3GHBKe TYH-
HETH HAa XPHUBOMH.

Beuay TOro, 4To OAMH M TOT XK€ BHI 3HaKa MWJIM CHTHaJa MOXKeT
HAHTH MNPUMEHEHHE B PA3JHYHBLIY, TOJILKO UTO ME€PEUYHCAEHHBIX, CAyHaAxX



0GO3HAYEHHs] NYHKTOB, TO TMO3TOMY JAa’bHeiilwee paccMoTpenne Bompoca
YZOGHEe COCPEROTOYMTb HA ONMHUCAHHM OTAEJBHHX BHIOB 3HAKOB M CHLHA-
710B, .OTMEUaA NPUMEHHMOCTEL JAHHOTO BMAA B TOM WJH HHOM CJyyae.

HeHTpbl. Bce ToukH TyHHeNbHOM TPHAHTYJISUUH JO/KHB ObLITh OT-
MCUEHBI M 3aTEM COXPAHEHBl Ha Cayyai npoBepok. [las aToro npumensior
0Co0kle NOA3EMHBIE TPHTOHOMETPHYECKHE 3HAKHM, HA3WBAEMEIE »LEHTpaMu".

lleuTp eerb uckyccTsennoe o6o3navenus w 3aKpen/jeH1e MaHHOTO
NMYHKT4 Ha NOBEPXHOCTH 3EMJH, NYTEM 3aKAAAbIBAHUS B MOYBY KAKOTO JHGO
npeamera (6oaTa, rBO3AS M T. NOR.) Aas COXpaHeHHs NAHHOH TOYKH Ha
BO3MOXKHO NDOAOMIKUTENBHBIH NMEPHOL BpPEMEHH.

Ha yctpoiicrso u YCTAHOBKY 3HAKOB cae1yeT obpawaTh BCErga oco-
GeHHCe BHHMaHHE.

LlenTpel TyHHeNbHOW TPHMAHIYAALMH AOMKHE 06.71a1aTh NIPOCTOTOH,
CT01b HEOGXONAMMON NPH NPOHU3BOACTBE HHIKEHEDPHBIX pabot Boo6ie,—6hiTh
AQCTATOUHO NPOYHBI H 3AUIMUIEHB! OT CAYYaliHBIX MOBPEXAEHHH. Jlas 3TOro
IEHTDBI 3aKJANbIBAIOTCA B TPYHT HA AOCTATOYHOMN FAyGHHE;—LEeHTPBI JOAKHE
00/1a%aTh ONpelNENeHHOCTbIO H eMHO0OpasHeM,—I0KHE 6T JErKO Ha-
XOAMMBI.

CywecTByioT caenyoimue BAALI LEHTPOB, [IPUMEHSIEMBEIE B TYHHEJBHOM
TPHAHTYISIHH:

1. KotnioBan pasmepom B naane 0,9 >< 0,9 M., ray6unoit 1,0 M. Ha auo
KOTA0BaHZ B yraybaenue 0,3 m. niowansio 0,2 0,9 . BTPaMOOBBLIBaETCS
0eTOn, B KOTOpHI BTanaUBaeTcs 0CcOObIl 3HAaK B BHAE KOHYCc0o006pa3noit
WIH UMTHHIPHRYCCKOH KeJMe3HOH 6GONBaBKH UK
Zame npocToro 6oata. Ha HHX HaMUABHHKOM Je-
JAETCH  1IBA KPECTOOODPAasHLIX Haxnuaa. Touka
NEPECEUCHHST HAAMUIOB M ABJAETCS NYHKTOM
TYHHEJBHOH TPHAHTYASALMOHHONH ceTH (ueHTp).
s 3amMTE HEHTPA OT cAydajinbix nospexne-
HUH HAl LUEHTPOM BO3BOLHTCH KaMEHHBIH HAM
GeTOHHBI MaCCHB. 10BOAUMHI 10 NOBEPXROCTH
SE€MJIA, @ BRILIE BLIKIALbIBAETCSH KaMeHHas TyMmGa,
Ha BHICOTY 1,0 M. OT nosepxHoCTH 3emay. Hepes
BCIO TyMOy, TaK PaBHO H Ha HEKOTOPYIO ray6uny
B QYHIAMEHT CTAPATENLHO 3aKAAABIBAETCH KO- 5 7
71€3Hast TpyGa BHYTPEHHMM aMAMETPOM 7,5 cm.
CTPOFO BEPTHKANBHO U LICHTPUPOBAHBO HAX LEHT-
POM (KDECT HANUJLHHKOM), a B BEDXHIOIO ee
4acTb  BKJANLIBARTCH AEPeBSHHBIA Koa. CBepxy
TyM0a HaKPLIBAETCSl KOHYCOM M3 OLMHKOBAHOrO
HEJIE€3d, 3aKPENIEHHBIM K TyM6e TpH nocpencTse
1€ThIPEX JKENIE3HHX 60aTOB. Bepxuuii kpaii Tpy-
Obl, BEpLUIMHA KOJIAa U BepILHHA KOHyCa IOJKHBI
OBITH CTPOTO LEHTPHPOBAHLI. (uepr. 34).

- Bo Bpems npoussoxcrea TPUAHTYAAHOH-
HHIX Pa0OT KOHYC CHHMAETCs, KON BLITACKHBACTCS Hep. 34.
# TEOLOJHT yCTAHABNMBAETCH HA HOXKKAX CTPOTO no OTBECY Hal TreOMeTpu-
JECKAM LEHTPOM OTBEPCTHS TPYGHL.

BblIeonncanubl THI NpuUMeHHM B MsiTKuX TPYHTAX, KAKOBHl CYNECKH,
CYIJIHHKH, TVIMHB 4 T. 0.

Taxkum o6pasom, ocHoBHas uyacTk BCEro-—CaMblil ,LUEHTP*, CymecTByer
HCHAIOUUTENBHO TOJNBKO HAa CAyYai MOBPEWMACHHS M JAXKE NONHOFO paspy-
WEHUA  BCEH TYMGBI M CAYXHUT TOALKO 145 BOCCTAHOBAEHMS TOYKH TpHaH-
TYJALHOHHOH ceTH.
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2. Kotsioaun pasmepom 1,0 > 1,0 m. u ray6uunoit 1,5 M. (uep. 35) B nuo
O0T/0BaHa BTpamboBbiBaeTcs uebenb Hiu Touuil 6eToH. BriknaapiBaerca u3
KUPNMUeH MacCWB, 3an0MHAeMblt BHYTpU Geronom. Ha seicore okono 0,0 M.
yCTaHABAHBAETCA MNepe-
BEepHYTHI BBEPX JHOM
TOpIIOK (THDA A1 KOM-
HATHBIX 1BETOB), 3a00J-
HAEMbLX Y€pe3 OTBEPCTHE
B nue OeroHoM. Koraa
ropuIOK 3aloJiHeH OeTo-
HOM, TO CBEpXY 3anu-
BaeTcs CBHUHEL, B KOTO-
PbIAIOrPYKACTCATBO3Ab.
Lllnsinka reo3ns ABAAETCA
LEHTPOM TPHAHTYIALHU-
ouunoicern.lleaTp3akaa-
JBIBAETCS HA CYXO ABYMH
KUpPIIHYAMH, a BOKpyT
KUPMUYU BbHIK/AAAbIBAIOT-

LSRR TAPAL S g

Falerd @ adpatsr FULTT
N

g

A e

¢4 Ha IIEMEHTHOM PACTBO- R S NN GNNOUAN
PE elle HA HEKOTOPYIO Bbl- B W .
COTy, 3aTeéM BECb LEHTP b " e
33aBaJHBAeTCH TPYHTOM. Yep. 35.

3. JIOBOAbHO NPOCTOi MO KOHCTPYKUHH LEHTD M300paxeH Ha 4ep. 36
Kotsiopan B naame 1,0 1,0 m. u raybusoit po 0,7 M. Bsix/iaasiBaercs
MACCHBKA M3 6yTa HA4 LIEMEHTHOM pacTBOpe. 3aKManbiBaeTcs GPeBHO nHaMe-
tpom 0,25 m. [lox wuumuum oTpyGom OpeBHA B KIAAKY 3aKILBIBACTCA

60aT nau o6pyOOK KPYIVIOro XKenesa.
B 6pesHo, CIIHACHHOE HA BHICOTE

oxono 0,75 M. OT MOBEPXHOCTH 3EMJIH,
3a0MBaeTCs rBO3/1b.

4. Kornosau ray6usoit 10 2,4 m.
B naaxHe pasmepoMm 1,10 (1,10 m.

e o

XHO KOTJOBaHa BTpamOoBbiBaeTcaA IiebeHb M OeroH. 3aTteM BLIK/AAJb-
BAaETC MAaCCHB 43 KHPNH4a Ha LEMEHTHOM DAacTBOpPe B ueTHpe pska. Bo
BTOPOM PSAY YK/IAALIBAETCA METAMIHYECKas MJHTK2 C KPecTooOpasHbM
HaanwioM (rnyGoku#t OCHOBHOH ULEHTD), CBEPXY YKAaAHBAETCA 06py6oK
peanca (uep. 37).
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5. Ha uep. 38 npencrasies tun UEHTPA, NpexHa3HAYAEMBIH A/ ONTH-
JECKOro BH3HpOBaHKA. OH COCTOMT H3 GETOHHOTO MACCHBA, HOJOND BHYTpH.
Buusy pacnonaraercs reomesmueckuii ueHTp. Bo Bpems BusupoBauus so
BHYTDb MAaCcCHBA ONYCKAETCH 3JEKTPUYecKas JaMIOYKa.

Cdruanbl TyHHeabHOR TPHAHTYASAUHM MO CBOEH KOHCTPYKIMH HHYEM
H€ OTAMHAIOTCA OT CHrHaaoB Tpuauryasuuit Il u IV kaacca.

Jlec xns nupamua u cursasnos” mosmken 6uiTh npsAMoil, xopouiero Ka-
UeCTBA, NPEANOYTHTENbHA COCHA. {IJI0WAAKA 1/ NOCTAHOBKH HHCTPYyMeHTa
HONKHA ObITH COMMAHA M HE KAcaThes ¢ MOJOM HAGAI0LATENd.

[locne nocrpodikn curiana saknannBaloTCs NOoA3eMHbIE UEHTPBL. Hik-
HUH MON3EMHBIA LEHTP NOMKEH GLITb HUKE ray6unel npoMep3anus rpyHTa,
Bepxuuit uentp Bpomens ¢ 3demnei mam HecKoAbKO BbIIIIE,

ObcepBatopum (6awnn). Ipu POM3BOACTBE TEOAE3HYECKUX TYH-

HEJBHLIX paboT Mo TpacCHpPoBKe ocCH TYHHEN B TOPUCTOH MECTHOCTH,
KaK yKaselBal0Ch yXe, YCTpaHBaloTCA o6cepBatopus (Gawmuu). TyHHEbHBIE
06CePBATOPHH MMEIOT HA3HAYEHHe CAYyKUTH
MECTOM 1/l YCTAHOBKH 3PHTENBHON TPyGHI !
GO/IBUIOTO MM MaNOro NACCAKHOrO HHCTPY-
MEHTA WJIH Xe, KaK YaCTHHH cayuail, Teoo-
JIATA, HA TAKOH BHICOTE, 4TOGHI Ay 3peHUs
IpH MOCpencTBE TPYObl LOMUHHPOBAA HAj
MECTHOCTBIO BHOJIb TPacChl TYHHEAs Ha
SHAUHTEILHOE paccToAuue. BoicoTa 06cepaa-
Topui (Gawen) noxomut o 10 W naxe a0
12 mTp. u peaxo nagaer g0 5 MTp.

CyuwiecTByer nBa OCHOBHBIX THNA TYH-
HEJIBHEIX 0GCepBATOPHH: KaMeHHbIH 1 gepe-
BSIHHBIH,

Kaveunsld tun o6cepsaropuu npen- :
CT4BIACT COGOH KAMEHHBIH MMM GeTOHH, "B
HHOTN@ KUDNHYHKK CTONAG, BBIMOKEHHBIH
Ha 6yToBoM QyHaamenTe. Beepxy cron6a
yCTaHaBAUBACTCA MHCTPYyMeHT. Bokpyr croa- 7 iz
6a ycrpaupaercs npepeBsiRHOe, HHOrZa Ka- ' i
MCHHOE HJIH GeTOHHOE CTpoeHue, pamouiee Uep. 38
BO3MOXHOCTb HAGAIOAATENI0 HAXOAUTLCS Ha °p. 35
‘0COG0#  NIOWIANKE HA HAZIEKAUIEH BHICOTE 0pH paboTe HHCTPYMEHTOM.
OcobentocTb KOHCTPYKIHK Ta, YTO KoOJeGanHs HEePeBAHHOTO CTPOEHHUS MO
BIUAHHEM nepememequs (xoxb6bl) HabMmoxaTens BoO3ne HHCTpyMeHTa He
AOMAKHBL OT3HIBATLCA Na)e B Madeimefd cremeny Ha YCTOHYHBOCTH TOro
KaAMCHHOI'O MaCCHBA, HA KOTOPOM YCTaHOBJEH HHCTPYMEHT.

B nertansx cBoux Tun xameHHbIX 06CepPBATOPHE MOKET GBITH pasbur
Ha HECKOABKO rpym.

K nepso#t rpyane Boamoxkno oTHectH Takue 06CepPBATOPHH, KOTOPHIE
NPCACTABASIOT COGOHA COIOWHOH MOHOJHUT, CTOAG KBaJPATHOTO U/IH KpPyr-
JIOTO CCHEHHS, MOKOFIUMIACA HA NPOYHOM (yHIaMeHTe.

Mpumepom moxer caymurs TYHBEIbHAA  00CEpPBATOPHS, MOpUMEHA-
BIIAACA NPH NMOCTPOHKE OAHOTO AHIIHIICKOro TynHeas (uep. 39).

Uentpanbnag uacrte GawHu, npenHasHayaemas nis YCTaHOBKH mepe-
HOCHOrO HHCTpyMeHTa, NpeacTaBAsieT CO60f MaccCHB KBAAPATHOTO CEUEHMS,
BHIJIOXKEHHBIH Ha UEeMEHTHOM pactsope. Pasmep maccusa 2,0 X 2,0 MTD.
BHM3y u 1,0 X' 1,0 mTp. BBepxy, BmICOTa 9,6 MTp. BBepxy cpenan yeTyn.
Maccus okpyxen orzenbho oT kero CTOAILUHM CTPOGHHEM H3 HETHIPEX Ka-
MEHHBIX Ha H3BECTKOBOM DAaCTBOPE CTEH, BHIBEJAEHHLIX Ha BeIicOTY 8,5 MTp.,
4 BbIIIE HAa BBICOTY OKOAO 3 MTp. caesaHa ACpEBAHHAS HAZCTpOHKa. DTa
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HaJICTPOHKA YKpenaena IpH MOCPeiCTBe 8 anxepoB. Beepxy Hal Kpblllei
A8 MOJAYM CHTHANOB MMeeTcsl 0co60e YCTPOHCTBO BBHIE cemadopa. Me-
CTO CTOSHKH MHCTPYMEHTa OrpaxJIeHO NEPHAAMU.

Ko BTOpO#H rpynne xaMeHHLX O0OGCEPBATOPHHA CIENYET OTHECTH obcep-
BAaTOPHH BBHIE CTO060B HECKONBKO 0oONeryeHHOH KOHCTPYKUMH B OTHOLIE-
HUH KOAMYecTBA KAasKH. OGLIUHO 3TO JNOCTHIAETCS TEM, UTO CTONO nenaercs
Gonee TOHKHM H MMEIOTCH A YCTOHUYHBOCTH KOHTPGOpPCH.
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Yep. 40, bamus.

Yep. 39. Dawns.

[IpuMepoM MOXET CAYXKHTb TyHHeNbHas o6cepBaTopus (4ep. 40),npu--
MensBIasics AJs TpaccHpoBkM TynHeneil Blechingley u Saltwood.

OcHOBHOI MaccHB H3 OyTOBOM K/JaJKH BbIBEJIECH Ha BHICOTY 10 M. H,
pe cuutasi KOHTpdopcos, kpaapartHoro ceuenns 1,0 1,0 m. Boxpyr caeaaso
JlepeBsHBOE CTPOEHHE C JecTHHUel BHyTpH. Beepxy nsowanxa Ans Ha6JII0-
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JNatensi. Bes kabuHka HaGai0AATeNs HA BHICOTY OKOJIO 4 MTpP. OGIIHTA A0-
CKaMH, NpHYEM B CTOPOHY BH3HDOBAHHS CHE/NAHB BO BCK CTEHY Y3KHE
uenn wHpuHoi 0,5 m., rae o6WHBKY HeT. B O6WIMTHIX CTEHAX CAEIAHbI ABa
HeGONBUINX OKHA, C 3aCTEK/NIEHHBIMH paMaMi. Haa ka6uuKOd HMeeTcs
KpBILIA, 2 BBEPXY WINML BHCOTOH 3,5 M., rJ€ MOABIMAMUCH UBETHBIE (/ATH,
HMEIOIIME 3HAYEHHE CHTHAJOB NMPH TPACCHPOBKE JHHUH.

Hakoneu, Tperbio rpynny cocraBiasioT o6cepsaTopuu, y KOTODBIX Ka-
MEHHBIH CTONIG MPeACTaB/seT COO0H ABA OTAEIbHO CTOAIIHX CTOAGA, C KOHTp-
<bopcaMu, Tak 4TO MEXJY HHMH HMEETCH CBOGOIHOE NPOCTPAHCTBO, HCIIOMb-
SyeMOe 1Jsi ONYCKAHHUA OTBECA NPH YCTAHOBKE HHCTPYMEHTA W LEHTPUPO-
BAHHK €r0 Hal reome3H4ecKUM -

AyHKTOM. Pasnenenne ocuosnoro
MAacCHBA HA ABa CTON0A CHAEIaHO
MO JIHHHY, HANpPaBJIEHHONR BIOAb
TPacCchl TYHHENs M TakuM ofpa-
‘30M, BHANPABJICHUHA BUSHPOBAHHA.

[prmMepom nogo6roro poaa
TYHHEeNBHOW 06CcepBaTOpPHH MO-
HCT CAYHUTH 00CepBATOPHS TYH-
Heast B Amepuke (uep. 41). Be-
TOHHBIA MaCCHB BbIBEIEH HA BHI-
€OTY OKOJO 5 M.. PyumaMmeHTdl
3QJ10)K€HBI Ha TAyOuHy 1,6 M, ne-
pPEeBSHHOE CTpOeHHe, HMemwlee
ILTOUAAKY JJ1s HabaoaaTesas, co-
CTOHT M3 4 cTO60B, BKONAHHBIX
B rpyur. KaGuHka mabawgatens
3a6paHa JOCKaMHU TOJbBKO C ABYX
€TOpoH. B HanpaBieHnu xe tpac-
Cni ka0WHKa OCTaB/JeHa coBep-
LIEHHO OTKPHITOM,

IlepeBsiHEBIR THN TYHHEMD-
HbIX 006CepBATOPHIE, KaKk OBBIYHO
A7 10A00HOTO POAA COOPYHKEHUH
COCTOUT H3 ABYX 4acCTel: OCHOB-
Haf 4aCTb—COOPYXKEHHE, MNpej-
HA3HauaeMoe i [10CTAHOBKH
HHCTPYMEHTOB M Apyrasi cosep-
LICHHO HE32BHCHMAaa OT MepBOH,
HE  conpHkacawueecs ¢ Hel
CTPOEHHE, HECYLIEE NOMOCT AAd
nabJionarens,

B Fepmanun, a rak we u B Ulseiinapun omso BDEMA NPHMEHSAIHCH
TYHHE/bHBIE 00CEPBATODHH JAEPEBSHHOTO THIA, HANMOMHHAIOUIME MO CBOEH
KOHCTPYKLUHH TPHAHTYJAALMOHHYIO NHPAMHULIY.

Bsamen 3Toro Tna Bnocaexctsuu (uep. 42) cranu npumeHsTh aepe-
BSHHBIE  0OCepBATOpHH, CAeAyLero ycTpodcTBa.  OCHOBHAs 4acTb,
COCTOMT M3 ueThipex 30 cM. CTOIGOB, PACNOIOMEHHBIX HAKJAOHHO H CXOLS-
LIHXCA Y BEPTHKAALHOTO OpeBHa, B KOTOpPHH M BpyGarorcs. OTBeCHO mojx
OpeBHOM B TDYHT 3aK/JaAbiBA€TCS MacCHBKA (reomesnueckuit nyHkr). Beuny
TOTO, 4TO MPH TPACCHPOBKE H BH3MUPOBAHUM C APYTMX [YHKTOB GHIBAET Ha-
JOGHO BHIETb HH3 CHIHAJNA, YCTAHABJMBAEMOrO HAL 3TUM yHKTOM, BCe
OCHOBHOC COODYXEHHE BBUAE OHPAMU/BI NPUILIOCH B IIAHE MOBEPHYTH
OTHOCHTE/ILHO HAaNpaBJeHHA TPAacChl TyHHeas Ha yron 30°. Beepxy ma
OpeBHO ycTanaBauBaetcs Teomonut. Bokpyr storo COOPYXEHHS HA YeThl-

Yep. 41. Bamsa.
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pex cron6ax, BPHITEHX B 3€MJI0, PacnoJoxeHa njowaznka. Hepes ueHrp ee,
cB060JIHO, HE CONpHKacascb C IVIOWAAKOH NPOXOAHT BhILIEYKa3aHHOE
6peBHo. HabnlojaTenb No NPHCTaBHOH JECTHHLE B3OMPAETCs HA MVIOLIAJAKY.
pacnosaraemylo Ha BbicoTe 4,5—po 6,0 mTp. Ilnomanka kBajapaTtuast pas-

mepom 1,6 X 1,6 m. BricoTa BricTyRamowero ¢ton6a, Ha KOTOPBIA CTABUTC
TeoNoNHT, paBHa 1 M.

Ha c¢ororpadun 5 u uep. 43 npeu-
CTaBJEHA JepeBsHHAsA TyHHEbHAs obcep-
BaTOpud, npumensaBascs 8 1911 r. npu
tTpaccuposke Jlarap-Ayabckoro Tynnend
Ha Bocrouno-Amypckoii, HeiHe YccypHi-
ckoit k. 1. OCHOBHAs 4acTh CCODYXKEHHSA
npexcTapager coboi apa 7 Bepul. (31 e¢m.)
cT0a16a, NOCTABJCHHBIX BEPTHKANBHO. Bbl-
cora ctonb6os 9.5 M. PaccTosHHe mexny
cronbamu okoao 2,8 m. Mexay stumu
cTO/0aMK B IVIOCKOCTH, AEPNEHAUKYIAP-
HOH# JNIHHAM CTOA00B, NPOXOAMT Hamnpas-
JeHue BU3HpoBaHus. Jlas ycTOH'MBOCTH
CTOA0B MOANHUPAIOTCA € GOKOB HAaKJ/IOH-
HBIMH YNOPaMH NO TPH WITYKH HA KaxX-
Abli  ctonb. Beepxy CTOAGHL CNHJAEHBI
rOPHM30HTaNbHO NO YPOBHIO. BBepxy Ha
CTON03X pPacnookeH 6pyc ATHHOA OKOJ0
6,5 M. WHPHHOA 45 CM. H TOJLIHHOH
okono 11 cm. Ha oamom cronbe stot
OpyC YKpen/ieH HENOABHXKHO, a APYro#
KOHEel BO3MOXHO HEMHOTO MOJAbIMATh HIH
ONyCKaTh NPH NOCPEACTBE KAHHBEB. DTHM
NOJb30BAaNNCh BCAKMH pas, NPUCTyfas K
paboram, 4yToObl AOCTHYb MNOJHYI TOPK-
30HTAJbHOCTb BepXHel rpanu 6pyca. ITo
MEpPONpHATHE UMEET TeM O00jbillee 3Ha-
YEHHE, YTO ONacCa/lHCb BHITHDAHHUS CTOJ-
00B B YCJIOBHAX BEYHOH MEP3AOTHl [10YBHI.
BnocaeacTBHH NPHUIOCL VOEAUTHCH B
NOJNE3HCCTH H 1e1ec006PasHOCTH HMEHHO
TAKOH KOHCTPYyKUHMH. B cepenune 6pyca
CIeNaH NpoAoJbHBIN NPOpPEes, NpeaHa3Ha-
yaloWHKHCA AAA Nponycka IIHypa 474

PR S S IEHTPHPOBAHHA NPH YCTAHOBKE TEOHO-

Yep. 42. O6ceppaTopys aas 1pac- anta, Buhsy B TPYHT 3a/0MEH UCHTD,
CHPOBKH TyHHETEH. NpeAcTaBafloUMil CcO60ff MacCHBKY C
BTOM/IEHHBIM BBEPXY 6onaTOM.

CrpoeHue ¢ MJOWAAKOR 474 Habawjateas no oduieMy NPHHUMAY MO-
CTPOMKH TYHHE/bHBIX 00CepBAaTOPHH CIENaHO HE3aBHCHMBIM OT OCHOBHOTO.
coopyxenusi. Bce nertanu BHAHH M3 uep. 43.

BolmenpuBe1€HHBIMH BHAAMH, HAJIOCTPHPOBAHHBIMKM LIECTBIO 4YepTe-
aMH ¥ OJHOH oTorpahuel, He HCYEPHBIBACTCS BCE Pa3HOOOpa3He TYHHENb-
Heix  obcepBatopui. Onsako, HeT HaAoOHOCTH H3/JaraThb H OIHCHIBATH
OCTalbHBIE BUIB HA TOM OCHOBAaHHH, UTO BCE yka3aHHBIE 3JeCh SBJAKIOTCH
Han6osee XapakTePHbBIMH, XOPOLIO 3aPEKOMEH/JOBABLUIHMH ce6sl NpH Npous-
BOJCTBE TEOJE3UYECKHX TYHHENbHbIX paborT.

B sakmio4eHre HeoOXOAMMO CKa3aTb HECKOJABKO CJIOB O Crocobax
CHTHANM32IHH, NPHVEHSEMbIX IIpH TpaccupoBke Ttynueaed. oaroe Bpemsa
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0bl1 PacnpoCcTpPaHed €nocob CHrHaan3awuu IpH NOCPENCTBE UBETHBIXY (h1a-
TOB, NOXLIMAEMBIX HAa (IarmwToK Ha Bepxy 0GCepBaTOpHU M CYKUBIIUX
7C/IOBHEIM 3HAKOM, KyJla NEPEMEINaThCs BELIHABLUIHKY—BNPABO WAH BJIEBO,
3a nocrenHee spems Bce Goablnee H Goabliee pacnpocTpanesne nmoaysaer
Tenepon. Jlag 3Toro ¢ ycnexom NOJB3YyIOTCS NEPEHOCHBIM NOJEBLIM TeJie-
$onom. TonbiTkH NnpUMEHUTD 3BYKOBBI€ CHTHAJIL, 3 PABHO CBETOBHE CHIHAJbI
HOUBI0O B BHIE (POHAPEH C UBETHHIMH CTEKJAMH OKA3aMMCh HEHAN®KHLIMH
A XJONOTJIHBBLIMH.

§ 5. Nponseoacrso paGor. MHCTpyMenTDl, npumMensemble npu TYH-
HEALHLIX r€0Ne3HyeCKHX padOTax Ha NMOBEPXHOCTH 3eman. Bce reoe-
3HMECKHE DAGOTH, NPOM3BOAUMBIE HA MOBEPXHOCTH 3€MAM B IEJfX onpe-
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R atis i JeJNICHHSI HANPABJAEHHS OCH TYHHENA U
} BCE€ OOATOTOBHUTENbHbE paGoThl Ans
I Pa3bMBKH OCH TYHHEAS I[OA 3eMJel,

MOryT OLITb pasOHTbl Ha CAemyomue
! OCHOBHBLIE BHJIHI:
TpaccupoBka ocu tynmeas Ges
NPHMEHEHHS  YIVIOMEPHOTO HHCTpY-
MEHTa HJIH K€ NPHU NOMOLIM YIAOMEp-
HOTO HHCTPYMEHTA C NOCTaHOBKOH Oa-
wex (06cepBaToOpHii) uAH 63 TAKOBLIX.
[Tonuronnas c‘emxa.
Tpuauryasudosssie paborsi.
$ BepTtuxanpnas c‘emxka wa no-
BEPXHOCTH 3eMJIH,
Uep. 43. XOTSl B HEKOTOPHIX CBOHX UaCTAX
TYHHENBHBIE TE0A€3HYEeCKHEe PaBOTH H
HE DNPEACTaBAAIOT KaKMX AHO0 OCOGEHHOCTE M W3BECTHH M3 KypcoB
T€ONE3NN, OIHAKO, B 3HAYMTEABHOH LOJ€ BCE 3TH paboTh!  6e3yca0BHO
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UMEIOT MHOTO OT/AMUHTEJbHbIX 4e€PT M clleUuPHUIeCKHX 0COGeHHOCTeHd, no-
3TOMY MPOHU3BOACTBO TYHHEJBHBIX IeOAE3HYECKHX DAGOT HYMAAETCA B 0OCO-
60M NOApPOGHOM PACCMOTPEHHH.

Bde BCAKOrO COMHEHHs, 4TO BHIOOD HMHCTPYMEHTA, COOTBETCTBYHOILErO
TYHHEJbHBIM re0Je3u4ecKdM paboTaM He MOXET He OT3bIBATbCHl HA Jer-
KOCTH H TOYHOCTH paboT MO onpereneHUi0 Hanpap/iaeHds OCH TyHHeAs Ha
NOBEPXHOCTH 3eMJH, a NOTOMY 3TOT BONPOC TAKKE HYWJAaeTcs B COOT-
BETCTBYIOLIEM OCBEIUEHHH.

XapakTepHoil 0COGEHHOCTBIO TYHHENBHLIX T'e0AL3HYeCKUX paboT Oyner
TaK e WU TO, YTO HEKOTOPHle M3 HHX B LeJAAX JAOCTHXEHHA OOJbiueH TOu-
HOCTH, JOBOJBHO YACTO NPOM3BOAATCA HE TOJBKO JHEM, HO H HOYbI. IJTO
CO3/7aeT H3BECTHble TPeOOBAHHA K YIVIOMEDHBLIM HHCTPYMEHTAM, NpHMeHse-
MbBIM B TYHHEJbHOM JeJse, NpH paboTe Ha MNOBEPXHOCTH 3eMAH. ,

[ponssoncTso paGoT MO TPACCHPOBKE NPAMOJIHHEHAHBIX TYHHEIeH.
TpaccupoBka mpsaMbIX AHHHE nauHOi 10 150 w zaxe po 200 M. npou3Bo-
JHTCS ApU NOMOLUH OUHOKJSA.

TpaccHpOBKa JJAHHHBIX NPAMBIX ApoTskenuem ot 200 g0 750 M.
aesaetcs no tpybe TeoxoauTa. Bewlenne nMHUM HAYKHAEGTCA OT JAajdbHEH
BEXH, TIOCTENEHHO NPHOJHKASACH K TEOJOJHTY, NPHU 3TOM NPEABAPHTENBHO
CJEeAyeT XOPOIHO BBIBEPUTH MEePNEHAUKYAAPHOCTb KOMIHUMAUMOHHOH M110C-
KOCTH TPyOs! K naockocTd aumda. Jaga 3Toih paboTbl TEOAOIMT MOXKET
6LITh NPEMEHEH JM000il CHCTeMbl M (PUPMHEL.

HucTpyMeHTH Aas TpacCHPOBKU TyHHeaed. Jlia TpacCHPOBKH JIIHH-
HBIX MNPAMBIX DPOTAXKEHHeM O0/ee KHUAOMETpa, Hanpas/eHHe KOTOPHIX
06BITHO 337A€TCA A3UMYTOM, He-
06X0AMM HHCTPYMEHT C CHJ/bHOM
3pUTeNbHON TPyOOH, ¢ yBeauye-
Huem ot 20 1o 40, uuorma aawke
6osee, pa3. Kak Obli10 yme yka-
3aHO [IPH ONHCAHHHU METOJO0B 1pPOo-
H3BOJACTBA PAOOT MO TPACCUPOBKE
JAMHHBIX TyHHeaeH, HA MoBepXx-
HOCTH 3eMJIH NPUMEHSIoTCH 6aiu-
uu (o6cepBaropuu). Ha srTHx
6alIHAX JAOMMKHBL ObITb YCTaHOB-
fil teHbt HHCTpyMeHTH. [IpaxkThka
i TyHHEJIDHOI'O  Jiesid  yKa3blBaerT,
i 4TO TAKHUMH HHCTDPYMEHTAMH MO-
TyT ObIThb:

Bonpuwide maccaxHusle
HHCTpyMeHTH (durypa 44),
NepeBOosIUEecs 4Yepe3  3E€HHT,

. - BPaulaolMecss B BePTHKANBHONU

Yep. 44. bo.binoit naccamublil HHCTPYMEHT M [ 10CKOCTH.
TPACCHPOBKHI TYHHEAECH. AJIHHHOMQT bl 3DUTENE-
p P

uble TPyObl, NEPEBOASLLIHECT 4YEpe3 3eHUT, C TOPU3OHTANBHOA OCbIO, Mepe-
KJaAbIBa€MON B narepax noACTaBkd. [IBa LMAMHADPHUECKHX YDPOBHSA,—OTHH
napaaienbHO ONTHYECKOH OCH TPYOnl, APYro#— NapainenbHo OCH BpailleH s
TpyObl,—CAyM¥aT JAJs YCTAHOBKM MHCTPyMeHTa. JlumbGa ¢ peseHusimu o
BEPTUKATLHOrO Kpyra HeT. FHorga uMeeTcs enle OJAMH YPOBEHb, L0U3BO-
JASIOLIKE YCTAHABAMBATL ONTHYECKYIO OCb TPYObl BEPTHKA/IbHO, HANPAB/IAA
ee 00‘eKTHBOM BHH3 K MOBEPXHOCTH 3e€MJH. JTO AAET BO3MOXHOCTb ONTH-
4eCKHM LEHTPUPOBATH MHCTPYMEHT HAaJ AAHHBIM IYHKTOM (,uenTpom*“). Bepre-
KanbHaA OCb HHCTPyMeHTa aenaercs nosoi. Jlns yaobctea paGoThl B TaKHX
cAyuastx OKyasip MpPHUMEHAeTcs Ko/deHuaTbiM. [lo cepequHe TpeHOMHHKA
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TIOMEILACTCA UMAHHIAD C HOABHKHBIM LITHPTOM AAA USHTPUPOBKH HHCTPY-
MEHTa.

Manple N1aCCaXHbE HHCTPYMEHTH ((PHUr. 45) pexoMeHAyOTCH
repMaHCKUMH CeNHaJUCTaAMH TYHHENBHOTO JeJa AAf TPACCHPOBKH MJIHH-
HEIX NpAMOJHHEHHBIX TyHHened. OHH OT/IHYAIOTCA OT ATHHHOMETPOB CBOEH
cpefiHel 4acTbio, COCTOAUIEH M3 IBYX AOCOK, MOPHCIOCOONEHHBIX K TOMY,
yToGHl HMHCTPYMEHT MOI OBTb TOUHO YCTAHOBJIEH HA OCH JHMHHM WM Haj
JAHHBIM NYHKTOM.

Mupw (Busupku). [Ipn paabuske TyHHe-
JAell ATUHHOMETPOM HJIH TEOAOJIHTOM PEKOMEHIYETCH
HMEeTb JIB€ MUPbI (BU3HPKH) yep. 46 ycraHasausae-
Mble Ha TPEHOXHHKAX O TPEX MOJ'€MHBIX BHHTAX C
MOJELIMH BTYJKAMH, OJHHAKOBBIMU KaK Y TEOLO/HTA,
TaK ¥ y BU3MpOK. Benenctsue Takoro ycrpoicrsa
TPEHOXHHUKH TeOJ0/HTA ¥ nepepueil BUSUPKH, OyLy-
YH YCTAHOBJ/IEHBI, MOTYT OCTABAThbCA HA MeCTe, a
3aJHUH TPEHOXKHHUK 3aHOCHTCH BIEPEL M B €ro
BTYJIKY MONEPEeMEeHHO BKJI2AbIBAIOTCHA OCH TEOAOJIHTA
MM BH3HDKH.

Mpoussoactso pabGor. CylwHOCTH NPOBELIH-
BAHHA IJIHHHBIX NPAIMBIX 3aKAI093eTCA B TOM, UTO
BLICTABHB BEXY HJH MHPY (BH3UpPKY) no Tpybe
TEOLOMUTA WK AJUHHOMETPA, YCTaHOBJAEHHOro- B Yep. 45. Manuiit naccawmniit
1a4a/71bHOH TOUKE NAHHOH NPSMOM, MEPEHOCT HHCT- (e DY RET % TREcchpo st

yuHesaeil (tun AanHitoMeTpa’.
PYMEHT HA MeCTO BeXH WIM MHUPBl M yOEAUBLIKCH,
YTO MHCTPYMEHT TOUHO BCTAaJ HA OCHM JHHUH B TOM CaMOM IYHKTe, TIe
Obl1a BLICTABJAEHA NepBAas Bexa Wil MUpa, NPOJO/KAIOT BEIUUTh JHHHE
BIEpPE], BhHICTaBJ/ss BHOBb BTOPYIO, 3aTE€M TPETLIO M T. 4. MHPY HJH BeXy.

Tpaccupyemas mpsiMasl 3a7aeTCsl, KaK YXe yKa3plBaloChb, ABYMS CHI-
Hanamu B Buje Bex. MHOraa BMecTO BeX NOJB3YHTCA pakeroi, GeHrane-
CKHM OTHEM HJAH RaXe KOCTPOM,

, bBonpiune, Kak paBHO M Manablé NaccakHbie

; HHCTPYMEHTH NPHMEHAIOTC HCKIIOUUTEIBHO JAd

N NOCTAaHOBKH Ha OawHaAx (ob6cepBaTopusx). boapuwne
1aCCAXKHBIE MHCTPYMEHTB UMEIOT NOCTOAHHYIO YCTa-
HOBKY. Manble MaccaxxHble HHCTPYMEHTBl MO OKOH-
YaHHH paboT BCAKHE pa3 NOJHOCTBIO YyOHPAITCH
U Npy BO300OHOB/AEHHH paboT TpeOylIoT YCTAaHOBKHU
3a8HOBO.

[Tpu tpaccupoBke ¢ GamHH BU3UPOBAHHE Be-
JETCsi NyTeM MHOIOKPaTHOro (MOBTOPHOIO) HaBEE-
Hud TpyObl HA Bexy unu mupy. [Toka Bexa uin mMupa
‘ OKOHUATEJAbHO HE YCTAHOBJEHA, I0JIOXKEHHE €€ Kaxk-
| L AbIHl  Pa3 OTMEYAETCA HA TIEONL3MUCCKOM KEHTe

ep. 16, Mipa (onanpia 4epTOH, HANpaBACHHOH BJONbL JHHHK TPACCHPOBA-
Lo ‘ © nug. Jenaerca 06bIUHO HE MeHee 8 Haba0IeHHH
¥ BCAKHHA Pa3 NPOHM3BOAUTCA HOBasg yCTAHOBKA BEXH WM MHpbl. M3 npak-
THKH TYHHEJbHBIX TPACCUPOBOK M3BECTHBI MIPHMEpH!, KOrjaa paboTa NpPou3-
Bonunach no 20 u Go/aee pas, OpexJe HEXKENM OKOHYATeAbHO YCTAHABIIH-
Banachb Tpacca TyHHend. CpexHee 6epeTcsd OT 2 MOCAENOBATEILHO [IPOM3-
BEACHHbIX OTCUETOB MPH PASHBIX NOJOKEHHbIX TPYOBl (KPYyr' NpaBO,— KPyr
JIEBO) M 3aT€M TOJbKO BLIBOAWTCH CYyMMAapHOE CPEAHEEe M3 3THX YACTHHIX
cpeanux. HaGaonenus, pesko OTJAHYHbIE OT CpeaHero, OTHDPACHIBAIOTCA.
[Tpu TpaccupoBKe CYHTAETCA NpPHEMJAEMBIM OTKJOHEHHE KPAHHHMX OTCYETOB
OT cpeanero us paccuera 25 mM. nHa 1000 M. BH3UDOBAHHA HHCTPYMEHTOM.
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Ha vep. 47 nanm npumep HaHeceHns IUTPUXOB HA TEOLE3HYECKMH UEHTP:
npM TPacCHpoOBaHUM B XaysHWITeHHCKOM 6a3ucHOM TtyHHene Ha 1200 M. oT
KkHoro noprana 6 okt. 1912 r.
3necy 6yI€T YMECTHO CKa3aTb HECKOJbKO CJOB O MOTPEMIHOCTH NPH
TPaccHpPOBKe OCH TyHHead ¢ 6amnH (0o6cepBaTopuu). [onyctumas norpeni-
HOCTh Habmwoaenus coctasaser ot 30”7 mo 457, uTo coctasuT OT 145 MM. 10
218 mm. na 1 km.—MHorna npu paGoTe GOJBIIMMU NACCAKHBIMU HMH-
CTPYMEHTAMH NOrpenocTh naxaetr gaxe p0 107, T.-e. 10 48 mMm. Ha 1 kM.
[Ipou3BOACTBO TyHHENBHBIX TPHAHFYJALHOHHBIX paboT. Bpems cy-
TOK. HanGoaee yaobHoe 118 M3MEPEHHS YIVIOB CeTH, OT 5 10 8 uy. Beuepa.
Ecau uMeercss BO3MOKHOCTH NOJIb-
30BAaTbCH MacCJsHBIMH, alUeTHJIEHO-
BHIMH HJH 3JEKTPHUECKHMHY Jamna-
MH, TO ¢ 60AbLIMM YAOOGCTBOM U
yCrnexoM MOXHO pafoTaTh OT 3aKa-
i Ta A0 Bocxoaa coanua. KHuoornza,
| KaK, Hanp., 1py TPHAHTYAALUHA He-
; KoTopuix TyHHened B HMuao-Kurae,
Y X TETR C yclnexom IPDHMEHSJHCbL AJsT HOY-
'. HbIX paboT OeHraJbCKHe OTHH.
M MHCTpyMeHTHl AJIA TYHHEL-
HbIX TpUaHrysinuid. Jlaa uamepesus
Hep A7 YIJI0B NpH ONpejeneddy Hanpasae-
HMS OCH TYHHENd PEKOMEHIYETCH NMPUMEHATb COBEPILIEHHbIE YILOMEDHBIE
MHCTpyMeHuTHl. [as aToit wenn cayxar 60gbliie NOBTOPHTENbHB €
TEOAOJMUTH M YHUBEDPCAJAbHBE HHCTPYMEHTH. TOUHOCTb OTCYUH-
THIBAHHA (YUTAEMAs ) 10 BEPHBEPAM JOJK-
na ObThL okoso 10”7 npu 60’ n 607 nene-
HHM rpaayca. B Takux caywasx ouesnxa
Ha IJ1a3 MOXeT ObTh MPOU3BEAEHA C TOY-
HOCTBIO 10 17. YBeneueHnue TpyGul 06biu-
HO OBIBAET JOCTATOUHO B Npelenax ot
18 1o 30 pas M TONBKO JAMLIL HCKAIUH-
TE€JbHLIX CAy4asiX B TYHHEAbHOM Aefe
NPHMEHSIIOTCSE  G0J1€€  CHABHBIE TPYOHL.
Ilpn seBonbuiux TyHHenbHHX paboTax
MOXHO NPHUMEHSITh YIIOMEPHEIE MHCTPY-
MEHTH (TEOROMHUTH) JI06HIX cHCTEM, YTIO-
TPEOISEMbIE NS U3MEPEHUs YIJIO0B TyH-
HETBHOA TPHTOHOMETPHUYECKOH CEeTH MH-
CTPYMEHTHl B OOIIEM TE-XKE, YTO NpHUMe-
HAIOTC U /151 TPHAHTY/ISLHONHBIX paboT
Boo6me, npu Tpuauryasuuax Il u IV
kaacca. OgHaKo, Ha OCHOBAHUM NPAKTHKH
TYHHEJIBHOTO Jles1a TIaBHBIM 06pasom 3a
rpanuuei: B ['epmanun, 8 [lIBeduapuun u
8 Hranun, a pasno u y nac 8 CCCP,
BO3MOMHO YKa3aTh HA HEKOTOPHE HH-
CTPYMEHTHI, KaK Ha HauboJiee MPHTOJHbIE
1 Haubosee YacCTO NPHMEHHMHIE Cllelld-
AJbHO 115 TYHHEJbHBIX palbor.
Teononut I dupmm Kapa Leiice Dpr. 48
(Carl Zeiss. lena) (¢ur. 48). Stor
TEOLAOAHT BECbMA DACNPOCTPAHEH B NMPAaKTHKE PabOThl TYHHENbHBIX TpHAH-
TYASUHA  XOTH, HACKOMBKO MHE H3BECTHO, OH NPEIHA3HAYAETCS IVIABHEIM
obpasom zasa Ttpuasryasnun Il u IV kracea.
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XapaKTepHCTHKa 3TOro TE€OL0MMTa TaKOBa:
dunamerp o6‘extnpa TpyOH
YBenuuenue Coe
Jdnuna Tpybn ; )
Huamerp ropnsomamnoro prra .
HnameTp BepTHKAIBHOTO Kpyra .

o

Jlenenne oboux kpyros . . -]rr——npn 360C 1

Bec unctpymenTa Coe
Bec smquxa . . . . . . . . ..
Bec mitaTuBa

[ P

30 MMm.
. 18 pas-
. 137 mwm.
75 MM,
50 mmM.

Tp. npu 400 rp.

. 3,8 Kkrp.
3 Krp.
4 Krp.

JlocTosHCTBAaMH 3TOTO npexpacmru HHCprMGHTa ABASIETCA €ro TO4-
HOCTb, IPKOCTb W300paXKeHHd, JETKOCTb YCTAHOBKH, NOPTATHBHOCTH U OT-

HOCUTENBHO He6OoablIAA 1leHa.

ITOT MHCTPYMEHT 3a-TPAHHLECH BECbMA
pacnpoctpaded. C OOAbIOMM YCNEXOM OH
NPUMEHAJICR NPH TYHHEJIbHHX paborax B
UIBeinapuu, Ha auHdH Jaroc-Puausyp, Ha
pasbuBKE MHOTHX THADOTEXHHUYECKHX TYH-
Hesel, MPY TPUAHTYASLUHOHHEIX paboTax B
iokHoil T'epmanuu n npu. ¥ nac B CCCP
3TOT MHCTPYMEHT MNpUMEHsica Ha 3am.
Amypckoit x. . u Ha Apwmasup-Tyancun-
CKOH X. X., NPHYEM OT3BIBBL O HEM OblIH
BE€CbMa XOpPOLIHE.

Teonoaurt Ne2 pupma Bambepr
{Bamberg) Berlin-Fridenau (¢ur. 49) Xa-
PAKTEPHCTHKA 3TOTO MHCTPYMEHTA TAKOBa:
Adnamerp ob‘exktuxa Tpy6n 40 mm. 40 mm.
Ypenuuenne . . . .l okyasp. . 20 pas

II okynsip. . 30 pas
Junamerp ropusoHTanbHoTo Kpyra. 135 mm.
0o

Jdenenue xpyra . . . . . 16'npn 360°

Bec nucrpyménta . . . . . . . . 8 KrI.
Becsammka . . . . . . . . . . .88 kr
Bec wmTaTtuBa . . . oo 61 KT.

TOUHOCTb OTCHETOB (umaemaﬂ) 107
oueHka a0 1” npu 60" u 60" neneHuu rpa-
ayca. Meublas nopraTMBHOCTL 3TOTO HH-

dur. 49.

CTPyMEHTa MO cpaBHEHHI ¢ TeoaoanTom Ileiica u Goabiiasg CTOHMOCTh
ero A0 750 p. HECKOJBKO OrpaHHUMBAIOT IIPUMEHEHHE 3ITOTO NPEeKPACHOro
MHCTPYMEHTA MPH TYHHEJbHBIX TPHAHTYJA0HAX. Bce e HW3BECTHO MHOrO
clyuyaer mpuMeHeHust Teomoauta bamGepra npu TyHnHeabHmx paborax. Ha
rOJIOBHOM yuacTke AMypcko#l XK. X., npu npocTpoike COHCKOTO TYHHEJS H
Ha MEeTJIEBBIX TyHHeNX ApMaBup-TyancHHCKON . 1. NPHMEHAICT TEOAOJNHUT
bambepra, 3apexoMeHnoBaBunii ce6d BecbMa Bblcoko. baaronapa csoel cue,
yBearueHnto 10 30 pas 3TOT TEOAOJHT € OOJbUIMM YCIEXOM TPHMEHSEeTCs
NPH TPACCHMPOBKE TYHHeJeH NMPH yCTaHOBKe ero Ha bHawmne (obcepsaTopuu).

Teonoaur Ne 57 dupmu 4. Wnpenurep (Ed. Sprenger) Bep-
aud (pur. 50). ITOT TEOAONMUT HUMEET CJAEAYIOYI0 XaPaKTePUCTHKY:

Huemerp o6‘ektHrRa TpPy6H

Yeeauuenue . . . . . . . TpH I.ox'yn.ap'e.
: npu Il oxynape .

npu Il oxynape
JlnameTp ropHsoHTanbHOTO Kpyra

30 mm.
35 pas.
45 pas.
. 60 pas.
. 176 MM,
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IIpunuman BO BHHMAaHHe GOJLLWIYID CHAY TPYObl, TOYHOCTb PaboOTH! H
ApyrTHe JOCTOMHCTBA, HEIb3sl HE NPH3HATH, 4TO UeHa ero 600 py6.r1eu cpa-

BHHUTEJIBHO HE BBICOKA. ITOT TEOMOJAUT
JA0BOJABHO YACTO MIPDUMEHAECTCH NPH CMOXK-
HblX TYHHEJIbHBIX TPHAHTYAALMUAX. Heko-
TOpble CHNELNHAJAUCTBI TYHHEJNBHOIO Jena
€ yCnexoM noap3oBaJHCh HM IJd IIPOMU3-

BOJACTBa paboT B HOUHOE Bpems. Boab- |

uiadgd siPKOCTb NpeaMeTa, MoJydyaemas B
noqae TpyGOwl, ¥ nNpHCnocobJeHHs aas
HCKYCCTBEHHOTO OCBEIEHUA HUTEH ABJSA-
IOTCSl ZOCTOMHCTBOM 3TOTO MHCTPYMEHTA.
HexoTopsIM HEJOCTATKOM sIBJIsIeTCH Ma-
J1ast TOPTATHBHOCTD (FPOMO3IKOCTh, 601b-
uIo# BeC).

Teonoautr | ¢upme Kapn
llejdicccnpucnocobGaennem g
HOYHbLIX pabGoT. Bellleonucanustil
Te0a0.14T 1 dupmer Kapa Lleiicc moxer
HMETh ClUEIHAJILHBIE [PHCIOCOOACHUS
BBHIIE OCBETHUTENBHOTO HpuOOpa, HO3BO-
JIAIOUIETO XOPOIIO OCBEIATh KPYTH H C
yAOOCTBOM NPOH3BOJUTE MO HHM OTCUE-
Tl B TeMHOTe (¢ur. 51). Hcrounukom
SHEPrUH MOXKET C/IYKHTh MATBHH aKKyMy-
JA9Top. JIBe ManeHbKHUX 3JMeKTPUYECKHX
namnsl Ocpam B 2,5 BoabTa 1 0,5 amnepa
VCT2HABJIHBAIOTCH NEpPeN OCBETHTE/bHbI-
MM TIPU3MAMH KPYrOB H OCBEILAIT COOT-
BETCTBYIOIIHME HANIOMUHATOP®.. JI/19 ocBe-
II€HHUS CETKH HHTEH Ha onpany o6‘ekTHBA
£LTABATCSE peduexTop.

Gur. 50,

our. Hl. Teoaonnt ¢ npucnoco6aeRres aas HOYHBIX
TPUAHT Y AAIIHOHHLIX pafoT.

Onruueckuit orsec Gup-
Mbl Kapa eitcce (gur. 52). MNpea-
Ha3HAYAETCHA A5 YBEJIHYEHHA TOYHG-
CTH wneHTpupoBauust. HMwmeercss nBa
B3AHMHO NEPNEeHAMKY/IAPHEIX UHIHHI-
puueckux yposus. CeTka HuTeil ycra-
HABJIHBAETC 110 TIJ1a3y BpAlleHHewm
OKYJISPHOH OllpaBhl.

B neasx nocrumedus HanGo.ab-
IWed TOYHOCTH OMpefeseHus YII0B
TPHAHTYAAIMOHHONK CETH HEOBXOAUMG
KaXXJIblA YIro/1 H3MEPSTh HECKONBKO pas.

B Cen-T'orapackowm
TYHHeJIe KaXABIH yroa
TPHAHTYAAUHOHHOH CETH,
cocras/iaeHHOR [esnbliKe,
Obii HM3mepeH 24 pasa.
Konne, pa6ortas cosep-
LIEHHOOTAeAbHOOT  edb-
MKe, M0/1b30BaJICA TEOAO-
autom ¢ 30 cUIBHBIM
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yBeauuenneM. Bce yrabl OTCYHTHIBAAKCH NC 4 HOBMYCAaM W OTCYET [OBTO-
paacs B o6paTHOM nopsaiake. 3aTeM, ACAUTENbHBIA KPYr MNEpPeIABHTaACH
Ha 3° M OTCYETH HPOM3BOAWANCH NOBTOPHO. Kaxauil yron H3Mepaics
Konne B o6uweit caoxuHoctd po 40 pas.

B JleuGeprckoM TyHHEJe W3MePEeHHe yra0B npousBoaunoch Kepuos-
CKHM TNOBTOPHTEJbLHLIM TEONOJMTOM rpaiyupoBanubim Ha 400 neneuui
(BMecto 360°) M CTOMHHYTHHIM M CTOCEKYHIAHbIM AenenueM. Kaxaw#t yrou
6paaca ot 16 no 32 pas. HoBble NYHKTH TPHAHTYJALUWU ONPENCTANHCDH.
TpeMsi uau 60J7€e HANPaBACHHSIMH OT OCHOBHEIX MyHKTOB. Tpu yria Mexay
STMMH TJaBHBIMH HaNpaBJEHMAMH H3MEPS/IHCh N0 Kpaiineil mepe xo 18 pas.

[1py TyHHEJABHBIX TPHAHTYIALMAX HAubonbuiass AONYCTAMAs MOrpeul-
HOCTb B M3MEPEHHM YIVIOB NpHHHMaeTcs pasHO# oT 15" mo 207

Hamepenne 6asuca. OT TOuHO-
CTH u3Mepenus 6a3uca B 3HaUUTENbHOH
CTeneH1 3aBUCUT TOYHOCTb BCEH TYH-
HeNBLHOM Tpuanryasuud. Koraa Boli-
6paHo HanpaeaeHue 6asHca, TO JH-
Hus 6a3uca TUATeNbBO BEUIHTCS MNMpH
IOMOLIM TEOLONHTA M 3aKpenasiercs
KOAbAMH AMAMeTpOM oOkoJo 8 cMm,,
BOMBaeMBIMH B TpyHT uepe3d 30 uiu
50 mTp. HMamepenue 6a3nCOB NpU TYH-
HENBbHBIX TPHAHTYJAALMAX  MPOM3BO-
JUTCS1 Pa3IHUHO:

UJIM CTaAbHOH JEHTOH JIIMHOH
25 nayw 30 M.,

AW Ke3nTaMHu JVIHHOH 5 M.,

UK CTalbHOH MPOBOJOKOH IJH-
HOH 24 nan 25 wm.

IMpy n3mepenun 6asuca HeoOxo0-
IUMO OlIpelensiTh YKJOH MEeCTHOCTH
pH NOCPEeNCTBE HUBENJIMPOBKHM MU KE NMOMOUbIO BHUCAYETO NOJYKpyra.
Onpenensierca Takxe TeMIepaTypa BO3nyxa TOMOUIBIO TEPMOMETPA-—Npalla..

Mpod. Wmuat (Schmidt) npennoxua cnocob uaMepeHus 6asnca no-
MOLIBIO PYAETKH (NEHTHI), CBOGOIHO MOJBEWEHHON MEXIY TOUKAMH. 10T
cnocob 1aeT AOCTATOYHO TOUYHBIE Pe3yabTaThl M HE pa3 NPUMCHAICA NpH
TyHHEALHBIX TpUaHryasuuax. Cnoco6 npod. Ilmuara 3axmiodaercs B cre-
Aylomem: 6Gepetcs cTaabHas pyaetka 30 M. IJHHBEL, ]2 MM. WIMPHHbL H
0,4 mm. TonuwMun. Hanpasnenue 6a3uca Ha3HAYAETCH TEOHAOJHTOM H 3a-
XpenasieTcs HOMOUIBI0 KOJbEB, BOHUTHIX B 3EMJII0 HEPE3 30 M. apyr or
Apyra M COMJEHHBIX TOPU3GHTANBHO. B KoAbsi BOMBAIOTCH IBO3MHM, HA KO-
TOpble HAAEBAIOT OJHO H3 Kojell pyJaeTkd. lpyrod Koweu pyaeTkH NoABo-
IUTCA K KOJAy, NPUOIMKAETCA K BHHTY M HATATHBAGTCA JMHAMOMETPOM C
KaKofi-1u60 onpeneaeHHod cuaoi, Hanp., 10 xar. B aToT MOMEHT Aesaercs
OTCYET OT OCH BHHTA TPH NOMOUIM JIHHEHKH, PA3JeeHHOH HA MHJIUMETPH
(4ep. 53'. Korma paccrof-
HHE MEXIY LeHTPOM BHH-
Ta N OAMXKAHIIHUM K HeMy
jeNeHHeM DYJeTKH ofnpe-

Hep. 53. JeJA€H0 ¢ TOYHOCTBIO NG
1,0 MM, TO pyJeTKa HAAEBa€TCd KOAbLOM Ha 3TOT BHHT, a cBOOOAHBIH
KOHEl] OTHOCHTCS Bnepef.

Kak npumep, MOMXHO NPHBECTH M3amepenne 6asnca NI QAHOrO as-
cTpuiickoro tynneas B 1913 1. Basuc mpomepancs b pas: Tpu pasa Mpu.

€ dur. 52. Oninyeckni orsec.

Ddunidos b s induind w




HATSKEHMM B 5 KMP. M TPH Dua3a [PH HATSOReHUM 10 Krp. PeayabTaTst
TaKOBBI:

Ly=— % (384,715 -1- 384,717 - 384,713) = 384,715 mrtp.

Lig= ;)— (384,752 -1- 384,753 - 384,754) = 384,753 mrp.

HoBo/ibHO wacTo npu npomepe Gasucos TYHHEJIBHBIX TPHAHTYMALH
ynoTpeb/sSeTcs HHBADHAA NPOBOJAOKA, HATATHBASMAS rPy30M, Kax YKa3aHo
Ha uep. 04.

Jast noayuesus nivubl ropr3oHTaAbHOIM NpoeKuunH 6asvca BBOIATCH
CrefyIolKe NONpaBKu:

Monpaska Ha wepepHOCTL AAMHLL [Ipoussoaurcst cpasHenue AAHHOH
PYNETKH (JI€HTHI) C BLIBEPEHHOH PY/IETKOH. BriBepka npou3BOLUTCS IPH TOM
XKe HaTAXKEHHH, KaK DPOH3BO-
JHI0Ch u3Mepenue 6asuca*).

[lonpaBka Ha pas3HOCTH
Temnepartyp. Onpexensiercs
TEMIOEpaTypa, MpU KOTOPOil
usmepsierca 6asec. Hopmans-
HOH CyuTaerca TeMmneparypa,
MPU KOTOPOK BHIBEPEHHAS Y-
JIETKA ¥MEET UCTHHHYIO IJIHHY.

[TonpaBka BHIYHCAsIETCSH
o QopmyJe:

M=La(t—ty),

rae o KO3((PHUUEHT pacuiu-
Yep. 54. peuusi craau, pasastid 0,000012.
Monpasxd wa yknos mecTHOCTH.  Beruncrenue NPOU3BOAUTCA IO

dbopmyae:

. 1
L 21 Sin '
2
TAE 1 Yron HAKROHA KaWAOH HacTH, HMEWIIEeH YKJIOH, OTJAHYHBIH OT CO-
CEAHEro yd4acrka. .

Beanuuna h onpegensiercs HUBEANHPOBKOE.

[TonpaBka hna npuBefeHHE TOPHUBOHTANBHBIX DACCTOAHME K YPOBHIO
MOpSl MJH - K KakOMY-THGO NPYroMy ropu3oHTy. Boiumucienue BejeTcs no

dopmyae:
h

l:[()‘—TQ

Ilpn onpesenenun Anumbl 6a3uCH ONTHYUECKUM METOZOM HaMGOMeo
61aronpusTHEIM BPEMEHEM [Oa SBANETCA OCEHb OT HAuana JHCTONAAE . A0
NEPBEIX MODPO30B. YMeeT 3uauenwe u Bpems aHA. [Tpu nebe, noxpoiTom
00/1aKaMH, NOAY4AIOTCA JNydIIHE Pe3y.abTaThi. Xopown pesyabTaThl TaK Ke
Jac chyCcTda mocae BOCXOZAa COMHUA M B NOCAENHHH 4aC Mepen 3akaToM.
lMpu uacTHuHOK 06GnaynHOCTH caeAyeT MO/IB3OBATHCS IePHOJAMH BpPEMEnH,
KOraa conuue nokpeiTo o6naxkamu. Caabuil BeTep GAArONPUATEH M ONTH-

¥) B IpuBeeHHOM NpEMepe MaMepeHus Gasmca TYHHEJIbHOH TPHUAHTYASANHK AauHA pY-
AGTKH OKa3aNach It itaTAxeHdr 5 kgr, Goree 30,000 m. Ha 2,7 Mm. u npu Hatsxenun 10 kgr.
Gonee Ha 5,6 M.
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4eCKHX 3aMepoB ANMHBL O6asuca. OTCyTCTBHE BETPAa TOJBKO [IPU COAOUIHOHU
006/M1a4HOCTH HE MOXeT CTaThb OuwyTHTenbHbIM. HanGoaee BapHOoe onpese-
jgenne 0a3uca, KakK 3TO MOXHO CYIHTb M3 NPAKTHKH TYHHEJABHOrO Ae/a B
HUlse#napuu v B ABCTPHH, [ONY4aeTCH MyTEM MHOTOKDATHHIX HAGIIOXCHHI
B pPAa3JHYHBIE AHH HJAM NMEPHOABl JHT.

f1pu onpeaenenusax AMHHB 0a3HCOB JNI TYHHE/BHBIX TPHAHTYJIALUHHA
JTONYCTUMAsL MOrPEMHOCTh BHIPAXAeTCH B JOJAX OT NPOMEPEHHOH MJUHbI:

1enbio . .« . . . .or 00003 1o 0,00075
cTanbHOR JqeHTOH . . . . or 0,002 a0 0,0005
WKesjaoM . . . . or 0,00015 pno 0,00033

HuBapHO# npoBosoKoH . oT 0,000001 1o 0.000003

BepTukaabHan C‘eMKa NpH TPacCHPeBKE OCH TyHHeas. [Ipoussonu-
Mas APH TOENE3HMYECKHX TYHHEJAbHBIX paboTay Ha MOBEPXHOCTH 3€MJH Bep-
THKANbHAA C'eMKa npecaeayer Caeiyloliue Uesu:

. Onpeaeauts npooAbHEIH NPOPUIL MECTHOCTH BJIOAb OCH TYHHEJS.

2. OnpenenuTs BO3BBINIEHHE NMOPTana B OTMETKaX OT yp. MOpH.

3. Ecau npouspoauTcs TPHABIYASLHMOHHAA C‘€MKa MAY UMEETCA MOJIH-
rOH, TO HeOOGXOAMMO 3HATh BO3BHILICHHE BCEX NYHKTOB CETH M BCEX Bep-
UWIMH NOJATOHA B OTMETK4X OT yD. MOpH.

4. Haxoneu, BepTuxanbHasd c‘eMKa HMeEeT 3afavyed /1aTh penepHole
OYHKTH, KOTOpbI€ AO/MKHBL OYAYT CAYXKHTb OCHOBOM AJs BCAKOro poaa
pa3buBouHbIX paGoT BHYTPH TYHHEIS.

[eomeTpuyeckoe HUBEAJHDORAHME OT OAHOrO NOPTAaNA TYHHENA 10
JAPYroro MpOM3B)JHUTCA ABOHHBLIM 3aMKHYTHIM XOAOM MO0 HENOCPEeICTBEH-
HO u€pe3 ropHBU MaccuB, BIOAbL Tpaccsl OCH TyHHe s, JHGO B 06x01
MacCHBa ropol. IIpuxoauTcs coo6pa3oBaTbCsl Kaxkof nyThb Hesecoobpasuee
H BHITOJHEE: YUMTBIBAETCH BpeMs rOAd, KAUMAaTHYECKHEe OCOOCHHOCTH, Ha-
AduHe yno6onpoxoauMeix nyTeH coofiesus M T. 1. [1py HuBenauposke
NPUXOAHTCS YYHTHIBATL BBICOTY KaK NOA‘€MOB, TAK M CIYCKOB U CyMMy
MX BBOJMT B MOJCYET.

V3 npakTHKH TyHHENbHBIX HHBENVIUDOBOK MOXHO HMETH CAEAYIOLIHE
HHTEpECHbIe BHIBOJABL: MMPH HUBEAIHPOBKE B 00X0J MAaccHBa FOpbl CPeAHHI
ycnex o6bluso paBeH 1,5 xm. 3a 8 yacoBoit paGouuit neub. Takum 06pasom
€C1M Pa3AENHTh MPOTSKEHHE TYHHEJS, BBIPAXEHHOE B KM., HA 1,5 KM. H
n06aBuTh ewe npubausuteabyo 30%, TO MOMYUUTCS BEPOSTHAS MPOAOJMKHU-
TeJBHOCTL BpeMmeHH (brutto), moTpeGHOro Ha HHBEAAUPOBKY OT OAHOTO
noprana A0 APYroro.

[Ipn paboTe HHBEJIMPOM HA HHEBHOH MOBEPXHOCTH HAUGOJBLIAA HO-
nycTuMas omubKa IPHHHUMAeTCd PABHOH OT 2 OO0 3 MM. HA KM. M MpPO-
MOPLUHUOHAIBHA KOPHIO KBAaAPaTHOMY M3 L BbIpaXEHHOMY B KM.

0,002 71 2n no 0,003V 2n uau 0,0063 V' L no 0,0095 V'L

Ilpy HHBENNMPOBKAX BHE TYHHEN pPEKOMEHAYETCsl CTABHTH HHCTpY-
M@HT NOCPelMHE CTaHa M TOrAa MepBbie IBe OWHOKU HE CKAXKYT BAUAHUA
Ha KOHEYHbLIH Pe3ynbTaT HUBEIJHPOBKH.

Ecan npunate, yto npu pabGoTe BHE TYHHeAsT HHCTPYMEHT UMeer
BCpeAHEM N ==05 CTAHOB HAa KM. H €CJH AONYCTHTb, UTC OTCHYET MO KaXIOM
pefike MpoM3BOAMTCA ¢ TouHocTbio oT 0,002 10 0,003 MTp., TO cornacuo
TEOPUH NOTPEINHOCTH PAa3HOCTb ypPOBHEH HAuaNbHOH M KOHEUHOH TOUYEK
CJAOKHOA TNpPOJOJBHON HHBeanupoBxkM onpeaseaurca or 0,002V 2n no

0,003V 2n uau ot 0,0063V L 1o 0,0095V L rae L ects uneno km, npoi-
JACHHHIX HUBEJIMPOBKOH.
Ilpenenbuas HanGonblwiasg OIUHOKA HHBE/NVIMPOBKH BHE TyHHEJEH Oy

JeT pPaBHA YTPOEHHO# cpemueir omubke, T. e, 0,0189 V' L 00,285V L.
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C‘emka noanrona. PaboTtel 10 c‘eMKe NOJAMroHa 115 onpejeneHus
OCH TYHHEJSl HE NpPEACTABJSIT, BOOOILE TOBOPS, CYHIECTBEHHbBIX OCOBEHHO-
cTel B OOBIYHBIX NMPHEM3X NPOHM3BOACTBA NoAoOHOro pona pabor.

[Tpn onpeneneHuym HANPABJAECHHS OCH TYHHEAS BEPUIMHBI NMOJHTOHA
Ha3HAyawTCcs B BO3MOXHO MHUHHMaiabHOM KoJauuectse. CaMmbli NOJMUrod
Halo BHIGUPATh TaK, YTOGH €ro CTOPOHb OBIIH BO3MOXKHO ANHHHEE, OJ1-
HaKo, pexoMenayercs, 4to6bl OHH He npeBocxonuan 300 m. Ilaa npomepa
AMHUSA 10MKHA OHTb npoBeweHa uepe3d S0 M. M3mepenne CTOpOH NOJAUrona
NPOM3BOAUTCH CTAJAbHOM JEHTOH HEe MeHee 4 pa3 nocae]10BaTeNbHO B MPO-
THBONOJNOXKHLIX HanpaBJenusx. [ BBeleHHs MNONPABOK HA YKJAOH MECTHO-
CTH Ha IJaHe LO/DKHO ObITh HaHeCeHO IOPH3OHTAJALHOE MOJOXKEHHE JHHHUH.
Yrabl yKJIOHA MECTHOCTH onpenensioTcs axaumerpoMm. [1pu npomepe crane-
HOH JeHTOH YTABbl YKJIOHA MECTHOCTH, MeHbwHe 1°, 06bIYHO HE YYHTHIBA-
Barorcs. [Ipy nomomn 6ycconn uamepsiorcss pymObt MM asumyTol. Jlns
C‘eMKH MOJIHIOHA NPHUMEHSIOTCA TEOMOHMTH.

3a nocaeaHHe TrOABl 3arpaHuiled nNpH ONPEAENeHUH HANpaBAeHUA
OCel HEKOTOPHIX THAPOTEXHHYECKHX TYHHEJeH NpH NocpeicTBE MNOJHTOHA
C ycnexoM npoMu3BOAWAHCH paboTel mo Houam. [l 3TOTO NPUMEHSIHCDH
TEOHLOJNHTHL, CHAGXKEHHLIE OCBETHTEAbHHIM NPHOGOPOM, @ MO BEPIIMHAM MO-
JIATOBA BBLICTaBJARAJIHChH BU3HDHBIC JHCKH (CM. yep. 67). 3TH BU3HPHBIC IHCKH,
OCBEHIaeMbi€ AUETHJAEHOBBIMH JaMNaMH, YCTaHABJAKBAIOTCA HA MOACTABKH H
Ha IUTAaTHUBH, MPH YeM Ha TOT XKe WITAaTHB M HAa Ty KE NOACTaBKYy 6e3 ne-
PECTAHOBKH M 6e3 nepeMeuleHHs MOXET yCTaHaBaWBaTbes u Teonoaut. [lo
HUMEIUIUMCS] OT3bIBAM, NMPHMEHEHHE HOYHOTO BpPEMEHH AJS C‘€MOK MOJHIo-
HOB BHECJIO0 yTOuUHEHHE paboThl, JETKOCTH H yCKOpeHHe.

B neaax noctuxenusa nauboabwel TOuyHOCTH pabor, 3acHATHE NOH-
TOHHOTO XOla NPOM3BOJMTCHA NYTEM NOBTOPHOIO MHOTOKPATHONO M3MEPEHHS
KaK CTOpPOH, Tak M yraoB. VM3 npakTHKH TyHHEJABHBIX PAabOT MOXHO Hame-
THTh CJAERYIOLIHE npenenst 3THX pabor. [Ipn mpomeps CTOPOH TakoBHIE
naMepsiioTca 00biuHO He Menee 4 pa3. JJoBONBHO 4acTo NpoMep NPOH3BO-
anrest no 8 u 6oaee pas. Mamepenue yrioB npousBOAUTCS, KAaK MHHHMYM,

8, a of6biyHo 16 u Goaee pa3 3a kaxAWH x04. Yucao XxomoB He MmeHee

NByX, O6GBIUHO YETHIpE M MHOTAA NaXe AOXOMMT A0 BOChbMH. Takum obpa-
30M, KamApl Yroa OKa3biBaeTCl M3MEpPeHHbIM OT 16 10 48 u Gonee pas.

[lpn n0MMroHHOW c'€MKe 144 onpeneneHuss HanpaBJAEHHSA OCH TYHHEJH
PEKOMEHAYETCS M3MEPATh, KPOME YIVIOB [0JIMTOHA, ellle H AONOJHHTeAbHb! i
a0 360° yrnpl. TloayuaeTca 2 3pauenus Is KaXIOTO yIia: HENOCPEACTBEHHO
N3MEPEHHOE M HAHJEeHHOe BBIYHCJIEHHeM. M3 pasHOCTH 3THX YIVIOB MOXHO
ONPENENHTh CPENHIOn OWMOKY H3MEpeHHs, KOTOpOe B AaHHOM c/ayuae cJa-
raeTcsl M3 OWMOKM OTCYUTBLIBAHKS M BH3HPOBAHHA M NOCTOSHHOH MOTpel-
HOCTH OT yBJaedeHda JuM6a B CTOPOHY BpallleHUsl aTuAaibl.

[1pn noauronnol c‘emke HauboabLIAS TOMYCTHMAS MOTPEMIHOCTD MTPH-
rumaercs ot 1” no 1’ 307

Cpenngs NOrpelHocTs H3MepeHus yraa cocrasut ot 207 no 307

Ilpy npomepe CTOPOH I[0OJHMIOHA, NPH ONpPELEIEHHH GCH TYHHEIs, MO-
TyT OBITh NPUHATH CAELYIOUIME HOPMBI MOTPEINHOCTEH, CUMTast 3TH BEJIH-
YMHB B IGJAAX AJHHBI CTOPOHBI NOJIHCOHA:

[lpu npomepe mennto . . . . . . . . . .ot 0,001 mo 0,0025

[Tpn npomepe cransuoit aentoi . . . . .ot 0,0005 no 0,001

§ 6. [loarotoBuTeabHbie pabOTbl HAa MOBEPXHOCTH 3€MIH AJs pas-
GuBK# OCH TyHHeAs noA 3emJaed. PaGoTol HAa IOBEPXHOCTH 3€MJH, KAK
y#e OblI0 YKa3aHo, MMEIOT OCHOBHOM M €IMHCTBEHHOH UE/IbIO 4aTh HANpPAaB-
JEHWE OCH TYHHENS Ha JHeBHOR noBepxHOCTH [lyHKTH, Haxozxsuikecs Mo
KOHNAM HAnpasieHUss OCH TyHHEJs, eCTb NMPeAnOpTalbHbie NYHKTB. OBu
drxcupylor 570 nHanpasaenue. Koraga nanpaiaesme OcH TVHHeNd 1a JHEB-

-
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HOJIf NOBEPXHOCTH JIAHO H HALJNEKALUM 06DA30OM 3aKPENIeHo, To Nepex Teu,
Kax 0pPOU3BORUTL PasGUBKY OCH TYHHEJS NOJ 3€MJeH, HANIEKAT BHINOMHHTD
Ha NOBCPXHOCTH 3€MJIM elle HEKOTOPblE TNOATOTOBHTENbLHBE PABGOTEl, HMEHHO:

l. Buiuncaure yrael M jaTh Hanpasiewue (asMMYTH) OCH TyHHe s, a
€CM TyHHE/b KPHUBOJHMHEHHBIH, TO NOLXNNOB K HEMY.

II. Boiuncauts anuny TyHHens.

lll. O603HauuTh M 3aKPENUTL HA MECTHOCTH HanpasJIeHHE OCH TYHHe-
A MYTeM YCTPOKCTBA B NOTPeGHOM KOMHYECTBE OCOOHIX PaGOUHX NYHKTOB
(CTBOPOB), HEOOXOMUMBIX A NOASEMHBIX PaboT.

IV. Beluncants yrael, nanpasienue u IJHHY GOKOBHIX WTOJEH (OKOH)
BU3HDHBIX IITOJEH, BEPTHKAABHHX H HAKJOHHBIX IIAXT.

V. O003Ha4uTh M 3aKPENHUTb HAa MECTHOCTH BXOIb B 6OKOBHIE ILITOJb-
HU (OKHA), B BU3UDHBIE UITOJbHH M B [IAXTH.

Tonbko nocsie NPOM3BOACTBA O3HAYEHHLIX MOATOTOBHTEAbHBIX pabor
BO3MOXHO NDPHCTYNUTh K OCYHIECTBJEHUIO CaMOH DPa3GHBKM OCH TyHHeas
noj semnei*).

. Boluucaenue yrioB W HanpaBieHHS OCH TYHHeAs. YXe YyKasbipa-
A0Ch, YTO HATIPABJAEHHE OCH NPAMOJHHEAHOIO TYHHENs ONpeNeNseTcs a3H-
myToM**), B caywae kpusoauueiiHoro TYHHEeNsl a3uMYTaMH Onpereasiorcs
HAaNPAaBACHHS KAaK NPAMOJUHEHRHOH uya-
CTH TYHHENS, TaK M NPSMOJHHEHHBIX
YYaCTKOB Ha NOAX0#3aX K TYHHEJIO.
[Ipu onpenmenenun ranpasaeuus ocu
TYHHEJS MPUXOJIUTCS BBIYHCAATE YTkl
W pasbuBath xpuBme. [IpH Takux
06CTOATENBCTBAX MOTYT BO3HHKHYTb
2ATPYAHEHHS B KPUBOJAHENHON yB#3-
K€ [BYX TpacC: OCH TYHHeJsl ¢ OAHOM
CTOPOHBI U NPAMOJUHEHHBIX YUACTKOB
Ha MOAXOA4X K TYHHENIO ¢ ApYyro#
cToponel. Onpepenenne Hanpabaenus
OCH TYHHEJ A M pa3bUBKa KPHUBHIX pac-
NajaeTcsd Ha Uenwlll pAaA CAydaes, KO-
TOpblE yAOGHee BCErO paccMOTPETh
KaXJAblH B OTAEABHOCTH.

1. [lonxoa x TyHHENIO COCTOMT
U3 JIBYX KPHBBIX pPasHOrO pajauyca.
Hlasw npa HanpaBaeHUs JMHHH U Ha-
UaJ0 U KOHEl KPHBOJMHEHHOTO yyacT-
ka: Touku A u E (uep. 55), yroa ¢° u pammyc R, oaHo#t ua kpusnix. Tpe-
OyeTcst HalTH BeAHYMHY BTOPOro pajmyca R, u Touxy W.

M3 AAC,S onpenensem 7: tg1= AI?IS SC, = i// AS" LR’ = R

Siny

Yep. 55

M3 AEC;S onpeneasem A h==g—v

CE=} SE* -SC,*—2SE . SC, . Cos .

*) B mpesrocTn manpasienMe ocH TyRHess NoA 3emiel HAMEYAAOCH CHAYATA MO COMH-
1y, & MoToM, no.Mepe yrayGuaenus BO BHYTPb FOPHOTO MAcCHBA, MO 3BYKY.

**) 3necb HaNO BHECTH CYILECTBEHHYIO OrOBOPKY: NOJB3OBATLCA A3MMYTOM BO3MOKHO
TOALKO JIMIIL B TOM Ciyvae, el HET MECTHbIX BO3MYIUeHMi1 (aHOManuil) MarHUTHOH CTPENkH.
(ITo nosony storo cw. Moo cratbio B ,Ypasbckom TexHHKe* 3a 1927 r. Ne 8—9. , HopeHuine
crnocobul PasBekH TOpHBIX nopox®). [Tostomy npn TPAaCCHPOBKE TyHRenefl, NoAb3ysch azHMY-
TAMH, NDBXOAWTCS ObiTh BECHMA OCMOTPHTEAbHLIM, WTOObl HE OCTABHTh GE3 BHUMAHHA BO3MOX-
HYIO aHOMA/MIO MarguTHOl cTpesxn. B cayuse anomannu npuxogmres paGoTaTh acTPOHOMM-
YECKH TEOAONHTOM.
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ta SC, E:S(ZzsjiSSIlinéos)\ —1tg 3 orcioma onpenensem 3,
ZSEC, =180 — (&
Ua A C, ECy naxonum 23 = _<SEC,—90°
C,C:=R,—R., C,C)= (R, —R) =C,E"+R." ~2R,C,E Cos3
C,E'—R/’
2(C,ECos4—Ry}
C.ESin 3 R, Sin 3

Sinne = — e L3= 241 ~e
G, G, R, —R: 1

orkyaa R, = C,E—=

Korxa 6yayT cnenaHsl BCe BbIYHC/ICHHUH, TO OCYLIECTB/ISHHE PA30OUBKHU
YIOAXOA0B’ K TYHHENIO YXKe He NpPeACTaBHT 3arpyaucuue. Heobxogumo tiua-
Te1bHO 3aKPENHTb HA MECTHOCTH

5 MOCTAHOBKOH CTBOPOB HanpasJje-
AR uust AL u ED. Ilposepurs yrau
RN ~ZALWu _~EDW. BecbMma tene-

co00pa3sHO, ecau TOJABKO 3TO Npej-
CTABHUTCS BO3MOXHBIM, HM3MEPHTH
Takke u yroa L ASE.

2. KpuBonuHeHHBIH yu4acToOK
Ha NOAXOAAX K TYHHEJNID OuepueH
paauycamu R, u R,. Jlano nauano
. KPHBOJMHEHHOIO y4acTKa U yroa p.
3 Tpebyercs onpenenuth KoHEN
KPHBOJHHEAHOTO yuacTKa TO4ky E;
3aTeM TOuKy W.

Jlesiaem BClioMOraTenbHBIE OO-
cTpoedust: npopomxaem C,;Q na-
paateabHo C,E M orkaansiBaem
CiQ=R,. HpOBOZIHM SSQIIES u
coeaunnaem S’ ¢ C,.

LS=,S8 =9 CQ—CM+MN+NQ:R1
4C1DC3—:@ T. K. CTOpoHbl ZC;DC, neprnesauxynspupl K CTOPOHAM

ZDCC = 20 CQ=WC,E=x
CiM=C,;C,Cos2=(R; —R,)Cos =
MN =R, NO=(AS—AS)Sin»

Ri=CiO=(Ri—R:}Cos2+R.+ (AS'—AS;Sing — AS =R, Cotg ¥
R, ==(R, — Ry) Cos = -+ R, - (R, Cotg—;—-—AS}Sin ”
R, —R,—(R, cotg?—AS)snu (R, Cotg © -~ AS)Sing
Cosa—=—m-—- — ] = S
Ry —R; R, —R,

Otcioga onpenensercs yrox a.
Yron § onpemenserca u3 ycaosusi 2= 180" — (34 a).
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™ =3. Kpnusonuneinoiii tyuuenn (uep. 57). IlaHbl HauanmHas ¥ KOHeHAR
ToukH A u E S’ o6pasuoi xpusoid. lausl yron ¢ ® pagMyc OAHOrO U3
3axpyrnenud Ry. TpeGyercs onpegenuts pamuyc APYrod KpuBOA R,, Bnl-
YHC/IHTb YT 2 ¥ 3 ¥ pasGUTb KPHUBHIE, A7 YErO [PEeLCTOHT ONMPenenuThb
Touku P; u P..

Ob6o3nausim AA, =~¢ AE =/
ZAC H=—¢ A, H==(R,—¢)Sin» C/H=(R, — ¢)Cos s
KC={—AH=/(R—¢)Sins=b
C:C' =R, |- R)*==(C,H-} HK)' LK C,*

KCi=b HR=EC.=R, (Ri+R)"=(CH+R) | b

2 2 2
Rg:gitb_:,.&__ Sin 3 = b a=8 ¢
2(R1 "‘“CIH) Rx +‘ R:
Ecmn R, =R, =R 10 (2R)’ = (C, H+R)’ +b®
O6osuaunm C; H uepes z, Torza Q%

tes

T

VAR .
1/ ©Eb 2| 2z
R"L 3 +9+ 3

4. Kpuponuueinsii Tynuens
(uep. 58) nambl Hawano Kpusoil
TOYKa A, yroa ¢ H pamuycs 3a-
Kpyraenuit R, u R,. Tpe6yercs
BBIYHCINTDL KOHEL KPUBOH, HAHTH e y
Touky E, onpeseants Touky me- T
peru6a S’o6pasuoi kpusoi Tou- Hep. 38.
Ky W H yrasl « u 3, u nHakosen pa3GuTh KpuBbiE, 1A% Yero HalHTH TOYKH
P, u P,

O6osnaunm A A, uepes ¢: crenaem BCOOMOFATENbHOE [IOCTPOEHHE

C:H ] OA C;A| C,e Torna C:A=(R.+R;)Cosp Ch=CE+Ex=
=Ry1-4-(Ry —¢) Cos ¢ otkyna(Ry+R;) Cos f=R, -}~ (R, - c¢)Cosg
R;4-{R; —¢)Cos e

Cos 3 == OTCI0AA onpenensiem B

R.-R,
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AHCQW:4AC1W‘:Q-

R+ (R—c)Cosy
2.R

5. KpHBOMHHEHHbIA y4acTOK Ha nojxoje K Tynnemo. [lpsmas BcTas-
Ka Mexay O6paTHHIMH KpuBbIMH (uep. 59). [lawbl: Haua/JbHAs TOUKA KPHBO-
JMHEHHOTO yuyacTka A; JAaMHa npsmod BcTaskn MH, paBnas a; yrox ¢ u
OMMH M3 paguycoB sakpyrieHuit R,. TpeGyercs BhIUMCIHTH yTab a U 3 onpe-
HeAuTb APYTOH Pamuyc R, ¥ PasOHTb KPHBBIE, LIS 4Ero HEOOXOJMMO 3HATH
nosoxenue touexk P, n P..

Ecin Ry =R,=R 710 Cosf=

SRR

2
e
"/ .- I x
& L -
@ .
b S
Kal .

k=
o~
|
el
P
i
5
e
"
S
N
<

Uep. 39.
O6oznagum: AF —c,, EE,=c¢,, npoeknuio FE na OA uepes

Us AC,C,L umeem: C; Cy'=[R—+ (R, —c)Cos ¢}’ ({ 4R, Sin¢).
U3 A Cl K Cg HMEEM! C1 C32 = (R] +RL)2 ““ 32
(R, -+ R.)* + 22 = [R, 4 (Ry — ¢) Cos ¢} " - ({ 4-R* Sin 4)’

Orciona onpepeasiercs R,

KC, a .
tgo— - FH=(R, —¢;)Sin C,H(R,;—¢;)Cos ¢
ga C,K R, R, (R, 1) 54 H(R, 1) ¢
HE—-' _FH AHGC Qe AEGCQ orkyaa HQ=HE — 110 __
Cos ! PN O C.H+R,
HQ QE
tod = b =3 AC M= -4 =
g CH™ CE B=1 ZAC, ¢+ f=a

6. [Togxon K TyHHemo (uep. 60). PUKCHMPOBAHO NOJOXKEHHE Hayana
kpuBoit Touxn A Iau yron ¢. Jlans paaMycw 3akpyrieHnid R, R, u
npaMas Bcraska MN=a. Tpebyercs HaliTH MOJOXKEHHE TOHEK MHuE
M yras a 1 8.

0O603Hauum AF =C. Torna C;F=R,C
Zd9H=¢C H=(R;~-¢)Cosg A C,WMa: A C; WN.



_ MN R, — aR,
= 0N R =N
R1+R2 Rl“{“Rz
MW MW a
UM R ORTR, WG
R R, R1+Rz
— C,W= C,Cy=—""%
CoW Coss : Coss b Coss
ACHO~ A GEO
o0 __G&GH _ CGH
Cl Cg C1H+CZE C1H+R2
co=SC:"CH 6 _cec—co
CiH--R
Cosgo—:CZ’E . R GH OTCIoNd ONpeJeNAeM @

- ¢0 C,0 CO
ZAC M= HCH+_HCM=0¢+48 a=g¢-+8ur 1

, a 2R
Ecau RIZR_!:R, TO tgG:—- C] CgI'——‘*‘
2R Coss
Cw=c,w_ 2t R
S Coss
5 ‘rf?f\ -
ey .
N iy J/\/\. q
e
g S E
a £ !
?: //,’ i . '\. B3yt s
Tvmwers T 9N L a ﬂ;ﬂq;
. A 7 3
Hep. 60.

Il. Boluncaenue AauHbpl TyHHeas. Korja OKOHYATENABbHO BBIYHC/ACHB
Yrabl H ONPENENEHO HaNpaB/A€HHE TPACCHl KAK TYHHeAs, TAK K MOAXOAOB
K HEMy, TO, HE3ABUCHMO OT TOTO, KAKHM COCOGDM TPACCHPOBANCSA TYHHEND,
HAaJICKHT BBIYUCAUTD NJIMHY TyHHeas. B oraene o Tpuadryasuuu TyHHe-
JI€H YKE YKasblBANOCh, YTO /VIMHY TYHHRIS HAaJJEKHT NPHBECTH K Cpei-
HUM OTMETKAM TYHHE/JBHOrO npoduas. EcAn HanpaBieHHe OCH TYHHENS Ha
NOBEPXHOCTH 3€MJIH OblJI0 ONpeAENeHO IPU MOMOIIM NOJHIOHA, HAH e
HEIIOCDEACTBEHHBIM BELICHHEM, W/IH TPaccHpOBaHHeM ¢ GaweH (o6cepparo-
pui), TO W B 3THX C/y4asix TAK XK€ OKHA GbiTb TOYHO BLIUHC/AEHA IJIH-
HA TYHHENS. Eca NPUMERANCA NMOMHTOHHBIA XOX, TO AMMHA TYHHEAS OIl-
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penesanTCs, KaK 4acTb CTOPOHB! 3aMBIKAlONIEH NOJUIOHHOTO Xoxa. (Ipu npo-
CTOM TPAacCMpPOBKE JJIKH2 TYHHeJs BBIYUCAAETCH NyTeM NpoMepa Tpacchl
Ha NMOBEPXHOCTH M BBENEHUEM NONPaBOK HA VKJOH MECTHOCTH.

Becbma nenecoo6pasHo npy BHIYHC/AEHHH JJIMHBl TYHHES ONpEaensiTh
3Ty HNJIHHY He OT nopTajsa A0 Moprana, a OT KaKOro JiH6o reoiae3syeckoro
NYHKTa 10 APYroro, Hanpumep, OT OIHOH OOGCEPBATOPHH MO APYro#, HIH
OT OJIHOrO BHM3HPHOIO 3HAKAa O APYroro, Hiau OT ONHOH BEpUIMHbLI MOJH-
rOHa 10 APyrod M TOIBKO YXE€ 3aTeM NEePeXOoiHTb K MEeXIYNOpTanbHOMY
paccrosHuw. Ecau TynHe b OZHOCKATHBIA, TO MHOIZA MOXHO BCTPETHThL B
NPaKTHKE TYHHEJILHOIO A€Ja ONpeleJeHHe AJAHHB 110 HAKJIOHHOH NpAMOH
COeNMHAKMEH 00e KOHEYHBIX TOYKH, OJHAKO, TAKOW cnocol onpene/IeHns
LJMHB TYHHEJS HE YHHBEpCaJeH, a NOTOMY PEKOMEHAOBATH €ro Heuabas®).
B aTom ortnHowenuu 6yner Gosee 1enecOO00Pa3HO OTHECTH IJIMHY TYHHEJS
XK CpeIHHM OTMETKaM MPOJOAbHOIO NpoduAf TyHHes.

B oraene o TpaHryasuuu GbiAM JaHR GOPMYJB IJ1M MOJCYETA JTAMHBL
TYHHENA Ha BhicOTe h OT yp. Mops.

B nosicuenue BbilIeCKa3aHHOTO MOXKHO nNpHBecTH JleuGepreckuil TYHHED,
nast koroporo L = 14316,2 mTp. u Torma aas ormerku 1200 M. oT yp. Mops
H&XOJAHM

1200.14.316,2

L b=—pr 7 == 2692 m. L, = 14318,89 m.
6367000

HI. 3akpensenne HanpasieHHA TyHHe.s; YCTPOACTHO CTBOpOSB. Ha-
NnpaBJE€HHE OCH TYHHEAS Y KaXJIOTO M3 €ro BXONOB JNOJKHO OHTB TOYHO
M NPOYHO OOO03HAYEHO HA MECTHOCTH MMOCTAHOBKOW HaJJeXallero 3Haka
(»uenTpa“). BBHAY BO3MOMXHBIX CAyYyaHHOCTEH M HApPYLIEHHS COXPAHHOCTH
NOCTABJIEHHOTO ,LEHTPa“ HeoOXOAMMO TaKOBOH 3aUKCHPOBATH YCTPOHCT-
BOM, MO BO3MOXHOCTH BHE paHOHa CTPOHMTENbHHIX PabOT, BLIHOCKH MO Ha-
NpaBJAeHHUIO OCH TYHHENf Ha CTPOTO ONpeNeseHHOM pacCTOAHHH. Takas BH-
HOCKa, BBUIE CTBOpA, NO/kHA OBITH CleNaHa M B HanpaBJeHHY, MNepneH-
IUKYJAPHOM K Tpacce TyHHeasl. 3aKpenJieHHe TOUEK Ha BBIHOCKE JOJXKHO
6blTb B CTPOro ONPEAENEHHOM DAaCCTOSHHH AAf TOro, 4ytrobbl B CJayyae no-
BPEXJEHHSA HMJH YTPaThl OCHOBHOIO ,UEHTpa‘ 6bla BO3MOKHOCTb JIETKO H
TOYHO BOCTAHOBHTB €rO.

Bxonel B TyHHeab (nOpTanbl) LO/EAKHEI OBITh TOYHO OINPEEeEHb H
0603HaueHEl Ha MECTHOCTH. Jnsl 3TOr0 B COOTBETCTBYIOIIHX MECTaX Ha OCH
TYHHEeJAs] A 3a6HBAIOT TOJCTbIE KOJbSA, HAH CTaBAT 0cO6ble GETOHHbIE
MaccuBkH. Koabpa aunamerpom 12 uau 15 cMm. cnuauBaiotcs npubIH3UTENbHO
Ha 10 cM. HMXX€ NOBEPXHOCTH 3E€MJIH, B Cjayyae, €cad pa3paboTka moaxon-
HbBIX BBIEMOK He Mpou3BeAcHa. Ecau ke MmoaxonaHbe BHIEMKH HCNOJNHEHHI,
TO ONUCHIBAEMbI¥ 3HAK CTaBHTCA Ha rayOHHYy 10 cM. HMXe NPOEKTHOH JH-
HuK paspaboTkd TyHHenas. Han kosom craBuTcs cpy6 B 0OHO 3BeHO (KO-
aoja) pasmepom npubansuressno 0,4 (0,4 M. ¥ cBepxy 3aKpuiBaeTcs ae-
PEBSIHHBIM IIMTOM AJIs NPENOXPaHEHHS OT CAy4YyaHHBIX NOBpexAeHud. Bme-
CTO KOJa HHOTJA CTaBAT GETOHHYIO MacCHBKY C BTOIMJEHHBIM B GeTOH Je-
pPEBAHHBIM OpYCKOM, B KOTODHIi 3a0UBAIOT TBO3Ib HJAH XK€ 3aBHHUHBAIOT
uypyn. I'Bo3ab HAM MIypyn OOMXKHHE OBITh CTPOTO HA JHHMH TPacchl TYH-
HeJs, _

IV. Bboiyuc/aeHne yrios, HanpaBiAeHUs H IJIHHbI OOKOBBIX HITOJEH
(oxoH). Ha naane MecTHOCTH HAHOCHTCA HalpaB/eHHE TYHHENA CO BCEMH
€r0 KPUBOJMHEHHBIMM yyacTKaMK. 3aTeM Ha YepTeke 3al1al0T HanpaBjAeHHE
60KOBOH ILTONbLHH.

*) Onpejenesve AAHMHb OJHOCKATHOrO TYHHENS 10 BaxJoHHOH npaMoil GuiBaeT HYMHO
B THIPOTEXHAYECKUX TYHHEASIX.
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Ecau tyHnenb wpupoamueeH i GOKOBasi WITOABHS NPUMBIKAT K TYH-
HCMIO NOXL M06HM yraom (vep. 61), To Tpebyercs onpeaeants yroa B, 06-
pasyeMbiil HanpaBA€HUEM OCH GOKOBOI LUTOJNBFH C KaCaTeabHOI T, Ty, npo-
BeLEHHOA B TOuke E BcTpeun GOKOBOH IUTOABHH C OCBIO KPHBOJHHEHHOIX

uaCcTH TyBHeJs. [ng 3Toro Bechma lenecoo6pazHo 00paTuThCA K NMOJHIOH-
nomy xony PABCDEFGP.
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Yep. 61.

McxonHbiM HauanoM pasBuBKM A0MKHA CAYKHTH Touka E, npusamne-
xaulas OGOKOBOH INTOABHE M PacnOJOXKEHHAas HA OCH TynHeas. 3Ta Touka
JI0J1y4a€eTCsl COIIACHO BHIYE€PUYEHHBOTO MOJHIOHA NyTeM pasbHBKU yraa u
TOYHEIM NpoMepoM WTOABHU (OKHA). Koraa Touxka E onpenenena Ha mecre
M 3akpenJnena, To tpebyercs pa3butb Kacareabuyio npsmyww T—T. Pas-
OMBKA KacaTeNbHON NpPAMOH BO3MOXKHA TOALKO HA OCHOBAHWU npeaBapu-
TeAbHO# paGOTHI 0 BHIYEPYUBAHHKIO NOAUTOHAE. [TOACUET KOMKEH AaTh yro. f.

3uas §, MOXeM nOCTpourhb kKacaTeabhyilo T—T K Hawei KPHBOM.
IlanbHefiee nocTpoesde u yxme camas pasbuBKa KPHBOH He NIPEACTABASET
HUKAKUX TPYAHOCTEH M NPU NPENBAPHTEILHON pPa3OWBKe NPOU3BOAUTCH NO
cnocofy nocienoBaTeNbHBIX XOPA, A NPH OKOKYATEAbHOH—T0 cnocoby Bnu-
CaHHOTO MHOTOYroabHHKa. [lig TOro, YTOGH HMETH BO3MOXHOCTH HAHECTH

Ha OyMary 3aCHATHIA MNOJKIOH, BO3MOXHO OOPAaTHTLCSA K NOCPEACTRY MNpsi-
MOYTOJbHBLIX, NPAMOJHHEAHBIX KOOPAHHAT.



Yactp I1i. PasbuBka ocu TyHHeJs MOJ 3eMiei.

§ 1. Busupuble 3HAKH. BH3HpHbIE 3HAKHM MO/DKHBL CAYXKUTH IS Pa-
60T no pas0HBKE BXOAOB B TYHH@/]b, 4 3aTeM Hanpas/foMiedl WTOAbHH HA
BCEM esl NPOTSDKEHHHM H HAKOHEL JJS MePHORHUYECKMX NMPOBEPOK BEPHOCTH
MOJIOXKEHHS OCH TYHHEARst Npu yrayOneHUH NpOGHBKH TYHHEAA B FODHBIMH
MacCCHB.

BusupHble 3HaKM AOMKHB 006J134aTh CACAYIOUIMMH KauyeCTBAMH:

1. Haunyuwedi BUAMMOCTBIO, ISl 4YETrO JO/KEH ObITh COOTBETCTBYIO-
mui nog6op 1BETOB KakK AAA (OHA, TaK M IS BH3UPHBIX JHHHH.

2. PacnonoxeHue BU3HUPHBIX JHUHHKH LOMKHO ObITh FE€OMETPHUYECKH NPa-
BHJIBHBIM.

3. Jlomxua OBITH JIETKOCTh YCTAHOBKH BH3UPHOIO 3HAKA W JIETKOCTh
BEIBEPKH.

4, KoncTpykuusi BUSHPHOIO 3HaKa AOJXHA OT/IHYATbCH NPOCTOTOH, He-
3aMDbICIOBATOCTBIO, MPOYHOCTBI) M HE3BIGJEMOCTBIO YCTAHOBKH.

[To MecTy CcBOEro paciloJONKEeHHS BCE BH3UPHLIE 3HAKM Pa3OMBaOTCA
Ha JIBe KaTEerOpHH:

1) Busuphbie 3HAKH. pacrosnaraempie BHe TyHHead. Onu MoryT
OBITh NMpPETHA3HAYECHDL:

a) Jlasi nHeBHeX paboT.

6) Has nounslx paGorT.

2) BusupHble 3HaKH, PaCnONAraeMble BHYTPH TYHHE TS,

BusapHble 3HaAKM, pacnoJjaraemMbie BHEe TYHHEA. DTH BU3HPHBIE 3HAKH
HMEIOT CBOMM HA3HAUEHHEM JaTb BO3MOXHOCTBIEPEHECTH HAlUpaBJeHHE OCH
TYHHEAs COFJACHO pasGMBKH HA [10BEPXHOCTH 3€MJIH BO BHYTPb TOPHOTO
MaccHBa.——3Ta OTBETCTBEHHas H TpyAHada paboTa HATAJAKHBAETCA HA TO
KpynHoe Heyao0CTBO, UTO NpW paboTe AHEM NPUXOAMTCS BH3HPOBATH
JHHUIO TYHHEJS] B YCJIOBHAX, Pa3NUyHbIX B Pa3HbIX MeCTax paboThi: APKOE
JHEBHOE OCBELIEHHE BH3HPHBIX 3HAKOB, PACIONOKEHHBIX HAa AHEBHOH MOBEP-
XHOCTH, HATPETHI ¥ MOBEPXHOCTH BO3JyX— C 0OJHOM CTODOHBI, TEMHbIE 0OPO-
CTPAHCTBA, ejBa pPAa3JUUUMble CBETOBHIC BH3UPHLIE 3HAKH, COBEPLICHHO
MHOE COCTOsIHHE aTMOChephl BHYTPH TYHHeAs—C APYroid cropodsl. K atomy
[PUCOEIHHAETCST eule M TO HeymLoOCTBO, 4TOOOBIYHO y BXOJAAa B TYHHEMb
HAEeT GONbIIOE OXHBJIEHHE: PAabOUHe BXOIAT U BLIXOMAT U3 TYHHEJsd, BbIBO-
39T I'OPHYIO NOPOAY, BBO3AT CTPOHTe/NbHLIe Matepuannl. [lostomy napsny
C NPUMEHEHHeM BH3HPHBIX 3HAKOB, NMpeIHA3HAYAeMbIX I/ JHEBHBIX PaboT
BHE TYHHEJS, HMEIOT NPHMEHEeHHE TAKKE BH3HDHbIE 3HAKH, HCKJIOUHTENBHO
Ias paboT HOYHBIX, KOT/A YC/A0BHS pabOThl BHE M BHYTPH TYHHENAR HECKONbKO
BBIPABHMBAIOTCH M BOOOGIIE cTaHoBATCA Gosee O6maronpuaTHuIMU. OTKa3aTbCA
OKOHYATe/JbHO OT NMPHMEHEHHUS BHE TYHHEJNS BHU3HPHBIX 3HAKOB, IPHCIOCO-
O6/ICHHBIX HCKJIIOYHUTENBHO I/t NHEBHLHIX PaboT, BO3MOKHOCTH BCE e HET.
[Tpu HeGOMBIINX TYHHENSAX KM NpPH OOJETYEHHBIX YCJAOBHSIX TPACCHPDOBKH H
pa3bMBKH BH3HPHBIE 3HAKH JHEBHOrO MOJb30BAHMS NPUMEHAIOTCA BCE Ke
JOBCALHO yacTo. i IJHHHBIX )K€ TyHHeNed MOXKHO DEeKOMEeHXOBATHb
nNpUMeHeHHe BH3HPHBIX 3HAKOB, NPHUCIOCOONEHHBIX HCK/AYHTENABHO IS
HOYHBLIX paboT U CJAEAYeT OTKA3bIBATHCA OT MNOCTAHOBKH 3HAKOB, NpeIHA-
3HAYaeMblX 119 JHeBHBIX PaboT.
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Bu3upHble 3HAKH JO/KHBI ObITb MOCTABACHB! HA MECTAX, XOPOIIO BH-
JAuMbIX 13 obcepBatopuit. [110CKOCTE BU3HUDHOTO 3HAKA AOMKHA 6HITh pac-
MOJIOMEHA CTPOTO NEPHEeHIUKYIAPHO K HAMPABACHHIO BU3HPHOH JHHHUM.

BusupHbie 3HAKH HAANCKHT CTAaBHTh T4K, UYTOOB OHH HE 3aC/AOHSIH
coGON HU ONMHOH H3 3AKDENJIEHHbIX TOYEK TPACCHL.

Buanpure 3HaKu Aaa AHeBHBX paborT. [lpocrefiunfi Buxa
BU3UPHOTO 3HaKa I/l JHEBHLIX PaGOT €CTh 3aKpelJIeHHbIH Ha ABYX CTOJ-
6ax KBaZpAaTHBIA TUUT M3 AO-
COK, NOKPBITHX 6&/10i Kpackon
C yepHbM KpecTom (uep. 62).

[Tpu pasbusBke TyHHeasn
AnbOyna  BU3HDHBIE  3HAKH
npeaCTaBasaM Co60H qepeBsaH-
HbIE H3 JOCOK UIMTHl pasMe-
pom 2,020 M. npubureie
I'BO3AAMH K JABYM [IPOYHO
ycTanoBaeHubim ctoabam. [lo
6enoMy GoHy KpecT Obia uep-
HbIH K3 MONOC WHPHHOH B 2
R, cM. KpecT 6Bl OKOHUATENBHO
uaneced nocne 10 kpartHoro

Hep. 62 BH3UPOBAHUA.

Ilpu pasbuske Jleubeprckoro TYHHENR BU3UPHBIE 3HAKH NIPEACTABAANMA
co6oi pepesaHHble JlocyaThie WHTH pasmepom 1,2 X 1,2 M. lllute 6biam
MOCTaBACHL HA OeTOHHAbe (YHEAMEHTH; PACKPACKA WX KPACHOH HJIH uep-
HOH Kpacko#l no Genowy QoHy caensana Mo PUCYHKY coraacuo yep. 63,

Ilpu pasduske tynnensa 521 sep, Ces. JloH. W. AOP. NPUMEHSIHUCDH
TOYHO TAaKHE K€ BU3HDHBIE 3HAKH, KaK K 1a% JleuGeprckoro TydHeds.

Ha uep. 64 npencrasaen
BH3MPHBI 3BaK BBHIe Jepe-
BSHHOTO 1UHTA, YCTAHOBJEH-
HOTO Ha 6eTOHHOM dyHaaMed-
Te. PHCYHOK HaHECeH YepHOH
Kpackoid no OGeaomy ¢osuy.
Y3kuil Genblit Kpect B cpeiu-
HE PUCYHKa HMEET IIUPHHY B
I CM. BLICOTZ XK@ Y3KOro Kpe-
cra 25 cm. KpecT pesko Beljge-
JafeTtca pa uepuom ¢oue. [lpu
BH3HPOBAHMH HAXOIHUTCH Oe-
JBIH KPECT BeCcbMa JEerKo,

Busupume 3HAKH
Jasi HOYHBIX pabort B
JieJ1€ KOHCTPYHPOBAHHS BUSHUD-
HBIX 3HA4KOB I/l HOYHBIX pa-
60T MOMHO MOAMETHTbL JBA 3Talla MCTOPUYECKOTO PA3BHUTHA, Pawublite npH-
MEHANNCh BH3UPHBIE 3HAKH, B KOTOPbIX BHU3Mpyemas depTa Oblia Temuad
(yepHas, TeHeBas) Ha ocBellaeMoM (oue. OCBElIEHHE TAKHX 3HAKOB HOCTH-
ranoch NMpu NOCPEACTBE KEPOCHHOBBIX JaMil. 3a MOC/AeAHHE TOLBI NEpPelin
K JlaMnaM, B KOTOPBIX BH3MpyeMasl uyepra, Ha000pOT, SPKO OCBELISHHAA HA
uepHoM TeHeBOM (one. OcBEICHHE JOCTHIAETCS NPH NOCPEACTBE KapOu-
HOBBIX (ALETHUJIEHOBBIX) W/IHM 3MEKTPHYCCKUX namm.——[[oKasaHo, uTo SPKYIO
6e1yl0 CBETOBYIO N0JOCY HAa uepHOM GoHe OGbIBAeT ropasno aerde HabJIo-
JaTh, HEXKEJH TeMHOe Teno BOAM3M APKOrO HMCTOUHHKA cBera. [losTomy c
TOTO BPEMEHH, KaK BCE YAllle H HACTOWUYMBEE BO3HWKANA HANOGHOCTh BH3H-

-~ 80—




74

POBaHHd Ha 3HAUYUTEALHBLIC PACCTOSHHA, @ P4BHO C NPHMCHEHHCM CUJIBHbLIX
no APKOCTH MCTOYHHUKOB CBET4, NEPEX0J Ha CBETJO-IWITPHXOBBLIE BH3UDHBIE

3HAKM BIOJHE MOHBITEH M
ecrecTBeHed. M3 npakTukun
TYHHEJIBHOTO JA€Ja MOMHO
BHIBECTH LIMDHHY K4K 4ep-
HOTO, TaK M 6esoro (cBero-
BOTO) IUTPHXA BU3HPOBAHHS.
W3 npaktuku neaoro psna
nocTpoeHuwnix B XIX Beke
TYHHEJNEH UYepHBIH WITPHUX
NCAy4aercs XOpolHo BHAH-
MBIM NIDH 2 MM. IHHPHHB H
Ha paccrosnuu 128—156 m.;
5TO COCTABUT Yroa npuoau-
3nTeapHo B 4. :

M3 npakTixku Tpaccu-
POBKM COBDEMEHHHIX TYH-
Henel HM3BECTHO, 410 BUIH-
MOCTb CBETOBOTO SIPKOTO
1TpUxa OLIBaeT oxkoa0 17 u
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Yep. 65.

Hep. 64.

aaxe MeHee. Takum 00pasoM,
TOYHOCTh BH3HPOBAHHA NPH CBE-
TOBOM LITPHUXE MOXKET ObTh NPH-
HAta Gonee BLICOKOH., HEXeJaH
NPH TEHEBOM.

[lpu pas6busxe CHMIVIOH-
CKOFO TYHHE/s] BUSHDHBIE 3HAKH
6bplu cAenaHs Tak, uToObl Oblin
BHANMBI HE TOJbKO JHEM, HO H
HOYb10. BH3upHbI# 3HAK COCTONAT
M3 JKENIEe3HOro JHCTa pPa3MepoM
1,0 1,0 M., OKpaumeHHOro B
YEPHYI0 KpAacKy ¢ pa3spucoBaf-
Hbim O€JbIM KpYroM M € OTBEp-
ctueM B 1,0 M. [losaau sucra no
HOYyaM cTaBuiIca (poHaps. Ha
gyep. 63 H306paKeHO MPHUCIOCo-
Oaecune 418 TOUHOH YCTAHOBKH
5TOr0 BH3HPHOI'O 3Haka: b—ro-
LYK, YKpenJeHHas HENOJBH-
KHO, 6—BHHT JJI5 NepeMeleHn,
A—BHHT 1As1 3aKPENNeHHs.

ITpn pas6uske Cypamckoro
TYHHEAS BH3HPHbIC 3HAKH MIpEH-
CTaBJgau COO0H KaMeHHbIH cTONO
(4ep. ©6) BricOTOH OKO40 1,3 M.
Bepxnag 4yacTb €ro Ha BBLICOTY
0,5 M. 6pl1a ycTpoeHA BBHUJIE HH-
M, B KOTOPYIO CTaBUIach OOBIK-
HOBEHHAs KepPOCHHOBAafl Jamna.
B okHo Humu, ofpameHsoe K
TeCJO0JAUTY, Opl1a BlenaHa Aepe-
BAAHHAA PaMKa € MaTOBBIM CTEK-
JACM, H2 KOTOPOM OCb TYHHE s
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0603Ha4anach OTBECHOH HENpo3pauHoil uepToil (CTapwii THN BU3HPHOTO
3HaKa). bHin0 yno6HO NpPUTOTOBAATL TaKyKW UEPTY H3 HJOTHOH OyMaru,
Hape3aHHOH BBUJE NOJOCKHM BLIKPAIUEHHON B YEPHbLIH UBET ¥ HAKJECHHOH Ha

crekao. [[asg aToro MmaroBas f0Bep-

L XHOCTHL CTekJa Obiia obpallieHa Hapy-
[ | %__4/_/“4/«{%3 v xy. Huma 3anupanaco npepuei Ha 3a-
| {_74: i _ ﬁ MOK, a CTE€KJO 3aKpbiBaJOCh CTABHEM.
ol i !

Ipu noctpoiike CypaMckoro TyH-

HeJd [MPHMEHAJACH TaK XKe U APYrod
THIl BUBUPHBIX 3HaKoB (uep. 67). K
JEePEBAHHON MOJACTABKE NOCPEACTBOM
BHHTA NDHUKPENJeH IJHAHBIA OpYyCOK
C NpOAOJLHOH LIEABH), B KOTOPYI®
BCTABJEHA paMKa C MaTOBBIM CTEK-
oM. [TocpencTBoM BHICTYNOB paMkxa
VAEDKHBAETCE HA ODyCKe H MOXKET
nepeasuratbcs Broab ero. Ha onnom
: Kpae OpycKa HaXORMUTCH MHJIJIHMET-
e poBas 1ikana B BHIE BblicepeOpAHOH
Uep. 66. MEJIHOH NJacTHHKM, 4 Ha BHCTYNE
‘ pPamMKkH, 0ODalEHHOM K LIKaJe, CoeJaH
yKkasaTteab BBHAE BEPTHKAJAbHOH TOHKOM 4YepThl, KOHe KOTOpPOH mnepeme-
L1aeTcst Mo wkaJje npu nepeapkennyn pamxu. OJHH KoHel 6pycka cuenal
MOABHXKHLIM B BEPDTHUKAJBHOH NJIOCKOCTH, AAG U€T0 OTBepCTHE NOACTABKH,

S
-

Yep. 67.

MpONyCKawUlee BHAT 3TOTO KOHLA OpyCcka MMEET YAAUKEEHHYIO dopmy. baa-
rojapsi 3ToMy MpeACTaBAA€TCsA BO3MOXHOCTh YCTaHOBHTD annapar Tak, 4to-
Ob HauepueHHas Ha CTEKJEe BEPTHK2/JbHas JMHMUS OblJa CTPOrO OTBECHA.
CoBpemeHHbIe THB BH3UDHBIX 2HAKOB, NpPeIHAHAYEHHBIE A5 HOYHBIX
paGoT BHE TYHHENS, NPEACTaBASIOT cO60# GeTOHHEE PYHAAMEHTH H CTOAGH
BHICOTOHR OT 1,3 10 1.5 M. ¢ ycTpoeHHON BBepxy HMIUEH, 3aKPHTON CBEPXY
KpHILIEH M3 OUMHKOBAHHOTO kenesa. [lepeansis OTKpHITas 44CTh HHIDH
J0mkHa OblTh OOpalieHa B CTOPOHY BU3HDEHHSl M Ha BfeMsi, Korja paboTsl



70

He BeIYyTCA, 3aKpbiBACTCA KPHIUKOH. B HHUIy BCTaBaeH META/NHYECKHH
AWKk, OnHa o6pamieHHas HApPYXKy CTEHKA CTEKAAHHAS W/IH METaNJHYeCKan
M HMEET Y3KYIO leab /s BU3UPOBAHUA. BHYyTpH NOMEUIaeTCd CHAbHBIK
HCTOYHHK CBeTa (3JeKTpHueckas W1H aUeTHAEHOBAA J1aMia).

JIpyroiél THn BH3UPHOTO 3HAKA TAKOB: (PYHI&MEHT, HAa HEM CTOJO Bbl-
cotoit or 1.0 no 1,5 m. Beepxy B cron6 BTOm/AeHa rasosasd TpyOa Ha Tuy-
6uny no 0,5 M.. B ary Tpy6y BO Bpems npoH3BOACTBA PadOT BCTaBJASAETCH
NNOTHO BXOAAIMMH B TPyOy MeTANIHUECKHH CTeDXKEHb, HA BEPXHEM KOHLE
KOTOPOFO HENOABHKHO MPHUKPENJIeH UHJIHHAD Anamerpom oxono 10 cm.
M BHICOTOH 39 cM. Broap uuaudnpa yskas mene amuuod oxono 10 cwm.
BHyTpH cuabHBIT HCTOYHHK cBeTa. [lOpTaTHBHOCTL W SAPKOCTbL CO3JatOT
ya06CTBO paGoThi C 3THM BU3SHDHBIM 3HAKOM, HO HEOOXOJKMMO BCAKHil pa3
YCTaHABJIMWBATL LIeAL B HAUDPABICHHM BU3HPOBAaHH#A, u4ToObl He ObLIO
uckaxenus (dassl) npu HabBAOACHHH.

Hakonen, nHeob6xof#Mo ykasaTb HAa NepPEHOCHbIE
BU3UPHBIE 3HAKH, MPeJHA3HAYAEMBIE HJA HOYHBIX pa-
60T BHe TYHHe 4. B CBOMX AeTansx oHH ObIBAIOT Pa3HO-
06pa3HbIX KOHCTPYKUUH, HO OCHOBHAA HAEA HX YCTPOH-
cTBa 0aMHaxoBa. Mwmeercs tpenoxuux. Ha Hem ycra-
HABJMBAETCHd NOACTaBKAa. JTa MOACTABKA, peryaupye-
Mad TpeMsi BHUHTAMY, MOXKET ObITb CTPOro UEHTPHPO-
BaHAa HAJ JAHHBIM MYHKTOM MpPH [OCPENCTBE OGTBECA-
IIHYPOBOr0 HJHM ONTH4EeCKOTO. Ha moacTaBky ycTaua-
BAMBAETCS BU3UPHBIK 3Hak. [ToncraBka npucnocobaexa
T&K, YTO B HEE MOXKET YCTaHABAHBATbCA TEOLOJIHT
HAKM onTHueckuil orBec. Bwiroaa Ta, 4ro B caydae Hep. 68.
HAZOOHOCTH MOXHO [OJb30BATHCSH, HE NEPECTAaHAB/IHBAA TPEHOKHHKAE H HE
Jesnas HUKAKHX NEepPeMeuleHni, HAH TeOJONHTOM, WM OTBECOM, UM BU3UP-
HbIM 3HAKOM.

Ha uwep. 68 wu3o0paxked BU3UPHBIA 3HAK B BHAE CBETSLIErOCH CHUT-
H2JIA, NPEACTABARIOWErd cofOH TUCK H3 MATOBOTO CTeKAa ¢ KakuMm Jubo

pucynxom, Curuan yCcTpoeH Tak, uTO €ro BO3MOXHO MOCTABHTh HOPMAaJbHO
(nepneHaMKyIApHO) K Ay4y 3peHHss u3 TpyOel MHCTpymenra. [as srtoro
CUTHaJM B BUJAE AMCKa MOHTHDOBAaH Ha KaplaHOBOM KoJabue. Ero ueHrtp
COBMAAAeT C TOUYKOH NepecevyeHHd OCeH KAPAAHOBOrO KOJbLlA M NoOc/ae 3a-
MEHBl HHCTDYMEHTA CHIHAJOM UEHTP CHCHAN2 B TOUYHOCTH COBMNAAaeT ¢
LIEHTPOM CEPBI, OKOMO KOTOPO# BPAINAJICH HHCTPYMEHT MPH DPUBEIEHUH
€r0 B pasnuuHbie nonaoxenud. Ha aucek, Kax Cxka3aHo yxe, CACNAHHBIA U3
TOJCTOrO MAaTOBOFO CTEK/IAa, HAHECEH PSJ KOHIEHTPHYECKHX OKDYKHOCTEH,
UIMPAHA KOHTYDa KOTOPBHIX mojxo0paHa Tak, 4yToObl BCEraa CylLIecTBOBAJA



BO3MOXXHOCTH TOUHOTO BH3WPOBAHMS HAa CHrHAJA C NOMONIBIO JBOHHOM Bep-
THKaJbHOH HKUTH TeozoauTa. B LeHTpe Jaucka MMmeeTcs OTBepPCTHE AT
IPKOT0 HE3aTeMHEHHOro Jayda csera. Jas paGoTH C ONMCHIBAEMBIM BH3HUD-
HLIM 3HAKOM MOXeT OBTb HCNOAb30BaH JMIOG0H MCTOUHKK CBETA.

Ha uep. 69 nan apyrodl He MeHee pacnpOCTPaHEHHBLIH B TYHHENbHOM
Jesie THN BU3HPHOTO 3HaKa, B JETansX HECKONbKOH MHONW KOHCTPYKLHH, HO
Hjest yCTpoficTBa OCTaeTCs T4 €, Ha IUTATMBE YCTAHABJAMBAETCs NOACTABKa,
B KOTOPYIO MOJXET MNOMEWAThCH MAH TEOLONHT, WM ONTHYECKUH OTBeC,
UAK BH3UPHBIN 3HaK. B namHOM ciyvae BH3UPHBIA 3HAK CAENAH B BHIE
YepHOH 11eA¥ TPEeyroJbHOr0 OuepTaHWs, HA MOJOUHO 6€A0M NPO3PaYHOM
(creknsiHHOM) (QoHe. B yepHOM TpeyroabHMKE HMEETCH OTBEDCTHE 1/
SIDKOro HEe3aTeMHEHHOrO Jyua CBeT4. Ha s3TOT pa3 noBEpPXHOCTL BH3UPHOIC
3HAKA OCT2ETCH HEH3MEHHO BEPTHUKANbLHOH.

l'oBopsl O pa3nuyHbLIX BH3MPHBIX 3HAKaX JJIS HOUHBIX padoT BHE TYyH-
HEJst Helb3s HE VINOMSIHYTb 00 HHTEDPeCHOH MONBITKE CO03JIAHMsS CBETOBOrO
3HaKa, BH/JIMMOTO CO BCeX CTODOH,~—B BHAC YCTPOHCTBA CBETOBOH
ayru. Ilpp TOHKHX YrAsix [€pecKakUBaroliHe HCKPhl JaBaJH XOPOWYO
OTUYETIHBYIO BHIUMOCTb. TOUHOCTE YCTAHOBKHM Ha GEeTOHHOM CTOJ6E JIETKO
OCYINECTBHMA, YTO TAKXe SBJIACTCH JLOCTOHHCTBOM.

BusupHbie 3HaKM, pacnoJjiaraevble BHYTpH TYHHead. K 4ucay BH3HP-
HBIX 3HAKOB, YNOTpeO/JsAeMbIX NPHU pad0UBKAaX BHYTPH TYHHEIS HAJl0 OTHE-
CTH Pa3sHOOOPa3HOrO BHAA OTBECH *).

GObIKHOBEHHDIA OTBEC npescTasaser coboil rpys
(Becox) Becom oT 1 0 4 XIrp. HA MENHOH MMM KEAE3-
HOI MpOBOJIOKE aAuaMmeTpoM He 6osee 06 mm. [aa
NOJABELIMBAHUS OTBECAa MPOBOJOKA 3aKPEIISETCs Ha
cko6y (uep. 70).

B cayuae paborsl B MOKpBIX WKW CH/AbHO BOJO-
dep. 70 HOCHBIX TPYHTdX, A5 TOro, 4TOBHL CTeKaowas no

Y NPOBONOKE BOJA HE M3MEHAJA €€ TOMUHHY U HE BJH-
sina O6bl TakuM 06pa3oM Ha TOYHOCTb HAOJIOJEHHsI, HA BEDPXY MPOBONOKA
CHAGXKAETCA METATIHYECKHM KOJNIAYKOM MJAM 30HTHKOM (,30HTHYHAS NPO-
osnoka“) (uep. 71). Imamerp sontuxa 0,1 M.

Ilna Toro, uTo6rl BO Bpemsi HAOAWOAEHHA HE NO-
JYyyasoch NOTPEIIHOCTH B €BHA3M ¢ GOKOBHIM OCBelle-
HHEM NpoBOJIOKK (06pasoBanue ,(has*) pekomenayercs
pacnosiaraTh JaMny nosaiH NPOBOJOKH, CTaBA NpPH
3TOM MEXJIy INPOBOJIOKOH ¥ JIaMNOH BBHUIE 3KpaHa
AucT G6eno Gymary. [lepemewienne oTBeca no ckobe
NpH YCTAHOBKE J/Il BUSUPOBAHUSA POU3BOAHTCH 00LIU-
HO OT pyku. Tak XaK yCTaHOBKA OT PYKH MeJHUTEJ]bHA
U CONpAXKEHA C PSLOM HeynoOCTB, NPUMEHsSeTCs 0Co-
Obiii  npubOp (uep. 72) ¢ MHKPOMETDEHHBIM BHHTOM,
npy OOCPEACTBE KOTOPOT'O YCTAHOBKA OTBECA 10
COBMEILEHHSI C KPDECTOM HHTEH Teod0AHTAa MPOH3BO-
IUTCA GHICTPEE, YA06Hee M TouHee,

Muorna B nessx cobaoaenus oco60i TIATENBHO-
CTH B paboTe ynoTpe6AAIOTCH CMEIHANBHBIE 3JMEKTPH-
yeCkHe npHOOPHl, CUTHANU3UPYIOUIHE CBETOBLIM CHIHA-
JIOM, KOTZa [1POBOJIOKA BHCHT COBEPIIEHHO CBOOOAHO, Hep. 71.

HE 3aJeBas Kpened WM BHICTYNOB CKAJAbl M NO3TOMY CTPOrG BEPTHKAJbHA.

]
I
— X, 8

*) Kax npu npeiBaputeibHO, TAK PaBHO M HPH OKOHYATENbHOH pasGHBKE oCM TYHHENS,
BELWKH BBHAY 3HAYNTENBHOH WX TOMMHbL HE NpPUMeHsTcHd. Bewki, xak yBHAMM HMXe,

NPUMEHSAOTCS TOABKO 1A pasfuBKN TyHHeNs B NONEPCYHOM HAMPABICHWM MPY pa3paGoTKe Ha
NNONHbIN NPOPUITE,



Ins TOro, 4ToOhl OTBEC HE ITOKAYHBAACH, KAK MaATHUK, @ BO3MOMHO
CKOpee YCNOKAaWBa/ICA, TPY3bl (BECKH) CNYCKAOT B YLIATH C BOXOH HAK
¢ HedThi0 HA rAyOHHY OKOAO 10—135 CM. OT MOBEPXHOCTH KHUIKOCTH.

[Tpu nocTpofixe HeGOAbLIMX TYHHEMEHH,
npH OGJAroNpUsATHBIX YCAOBUAX COCTOSAHHA
BO3/yxa (YHUCTOTA, ITCYTCTBHE MbIJIK U [V1AB-
HEIM 00pa30M TymaHa), U NpU BU3HPOBAHHH
Ha HeGOJIbILIOR PACCTOAHME ObIBAET A0CTa-
TOYHO NPUMEHATb B KAYECTBE BU3UPHOIO
3HaKAa Chedymuiee yCTpoHcTBO (uep. 73):
fepercs NOACBEUHHMK BBHAE NOABECKA M
TWATENbHO NPHIOHACTCA Tak, UTOOL! OCh
CBE€YM TOYHO COBMajajna ¢ BEPTUKANBHOM
ochbro noasecku. [loxsecka nponyuieHa ye-
Pe3 OTBEPCTHE B HIDKHEH (OTOrHYTOM) YacTH
naacTuakd. (lnacTuHka B BepxHed yactH
MMEeT OTBEPCTHE K MOXKET HALEeBAThCH
Ha rBo3ab.—BOuBag rso3nk B BepxHsxe
(Bepxrem Opyce KpemnJieHHs) Hanpasasio-
e WTONBHH, M0JY4deM HAMpaBJAeHHe OCH
TyHHEAA. B nIacTHHKE CLeIAHO HeCKOAbKO
MEJIKHX OTBEPCTHH, NpejHas’sHavyaeMusix He
It TBO3MA, a AadA nojgBeckH. Korga susup-
HBIC 3HAKH YCTUHOBIEHE! MOBAO/L TYHHEIA B KOJHYECTBE HECKOABKHUX IUTYK,
TO OBIBAET HAA06HOCTL PA3MECTUTh [1aMs CBEYH XOTS M TOYHO B OJHOM
BEPTHKAJIbHOH NJIOCKOCTH, HO B pPa3HbIX YPOBHAX. DTUM JOCTHIaeTCH y100-

Hep. 72.

CTBO BH3MpoOBaHuA. banmxKalmye xk HaOMOAATENIO BH- o
3MPHBIC 3HAKH OMHCAHHON KOHCTPYKUHH 3aULNAAIOTCA 13
NOABECKON 34 HHUXKHEL OT- p

|

‘BEPCTHE, CAICAYIOIME, fanee -é— :

oT Habmonarend, HMEOT
IONBECKH HECKOAbKO BHILLE.
Hmeer 3pauenue Tak XKe u
TO, 4TO BEPXHAKH LITOJbHH !

HE HA OJHOM YDOBHE, ;
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Yep. 74 Yep. 75.

Ilpyroft THn DOZBECHOTO BU3HPHOIO 3HAKA, NMPHMEHSIEMOTO I/ HOA-
3eMHOR pa3bHBKU OCH TyHHE/S, COCTOMT B caeiylomem (uep. 74): Gepercs
wiyp. Ha konue ero npu nocpencrse KprOUKa MNPUKPENAALTCH KOJAbLO, OT
KOTOPOTO HAET /IBE UENOYKH, NOLLAEPHKHBAKILME BECOK (CBUHUOBHIH OTBec).
Becok cpesan noabiM, HANOMHAETCS CYPENHBIM MAC/IOM H HMEET (UTHIb
Ans ropenusi. Hus Becka, B BuiIe KOHyca, M QUTHIb CTPOrO UGHTPUPOBAHLL
BAUNb OCH LUHypA.
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Ha u4ep. 75 npejcraBreH aHaNOTHUHBIA BU3MPHBIA 3HAK BBHAE JaMIIEL
HECKONbKO HHOH KOHCTPYKIUHH, HE HMEIOWeH OTKPLITOrO NJAaMeHH U MOTOMY
fipefiHa3HAyaeMblii NPy paboTax B TYHHENSX, COAEPKAUIUX DYAHHUHBIH ras3.

Bce BU3HpHBIE 3HAKH, KOHCTPYHDYeMble MO THNY CBETH/ABHHKA, MOABE-
{IMBAEMOrO HA WHYPE, 06/1d 110T TEM BaXKHBIM HEOCTATKOM, YTO HE BCErAa Onl-
BAeT JIErKO CARJIATh TAK, YTOGH N/1aMsi ObIJIO TOUHO HA OCEBOH JHHHH ILHYDA.

HM3n0xeHHbie npreMbl BUSHPOBAHHS MPUMEHHMbl TOJABKO [IPH HE3HAYHK-
TEJABHBIX CPABHUTENbHO DACCTOAHHAX, T. K. HEIOCTATOUHAA CHAA OCBELIEHUR
AeNaeT HeBO3MOXKHBIM Pa3/inyaTh WIHYD Ha paccTosaun yxe 150—200 mtp.
B caysae macelmeHHOro napaMy BO3ZAyXd BHYTPH TYHHEAS BHAHMOCTSH
urHypa OolcTpo nagaer uHorxa gpaxe 10 20—30 m. B takux caywaux u
BOOOIIE B caydae HaJoGHOCTH BH3HPOBATH HA Ra/JbHEE PACCTOSAHHE MpHMe-
HAKTCH BHU3HPHBIE 3HAKH C APKUM MJAMEHeM, 3aKPBITHIM METaJNH4eCKUM
9KPAHOM CO ILIEABID HJIM KE TEMHBLIM CTEKJOM C MPOBELAEHHBIM NO HEMY
npospaysslM MTPHXOM. Ha yep. 76 n3obpamenst pasauunbie BHAL NOA06-
HBIX [IENEH, NPHMEHACMDBIX AMA METANIHYECKHX 3KPAHOB.

Yep. 76. Bijid 3KpaHOB CBETOBMX BH3YPHLIX 3HAKOB.

Iratus npexnasnayaercs 149 NOnepeMeHHON yCTAHOBKY KHCTPYMEHTA
wiy BU3HpHOro 3uaxa (¢ur. 77). [ltaTMB COCTONT H3 ABYX uacTei:
H3 MPOUYHOrO0 YCTOHUYUBOTO Tpe-
HOMHHKE BBICOTOH 10 1| MTD.
¢ OOJbIIHM MOJAEPRHBAIOLIUM
kpyrom auamertpom 0,5 M. u u3
0CO00il NOACTaBKH M3 JHUTOIQ
Kesesa, yCTaHaB/JAHBAEMOH TOpH-
30HTANILHO HA YPOBHE npy MQ-
CPEACTBE TpPeX YCTAHOBOUHBIX
BHHTOB. JTa NOACTABKA TAK CKOH-
CTPYHPOBAHA, YTO B BEPXHEH CBO-
€d 4YacTH TaK Ha3blB. ,CaHOK®
npy nocpeacTse 0co60ro BHHTA
MOXET [IJIABHO CIBHIaTbCA B CTO-
rouny 10 30 cM. TpH 4eM TOYHOCTH
YCTAHOBKU B CTOPOHY MOMKET
ObiTb YTOYHEHA MPH MOCPEACTBE
AONOMHUTENBHOIO MUKPOMETPEH-
HOro BuHTa. HMHCTpyMmeHnT ycra-
HABJAHBAETCA Tax, YTO HaNpas-
JIEHHE O3HAYCHHBIX [TePeMEILeHUH
NePNeHNKYAIPHO JHHHN BHU3H-
posanuda. CepelrHa ,CAHOK® LEH-
TPUPYETCA TIPH NOMOLIK OTBECa.
Ha oanoif u3 cropou pawmm, B
KOTOPO# CKO/Mb3AT , CAHKH“, HAHE-

Pur. 77 CeHBl MUJIMMETDOBHIE HEIE€HHS.

' AueTuaeHoBas namna umeer
NOAYLUHAUHADHUCCKYIO MECTAHYIO LWWUPMY, OTNOJMPOBAHHYK ¢ BHYTPEHHe
CTOPOHbBL 1 HMEIOULYIO Y3KYIO LIenb A9 BHU3HPOBAHHHA, KOTOpAd 1P NOCpes-
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CTBE 0COOOrO 3ac/AOHAa MOXET ObiTb CHENaHa NO XKENAaHUI0 yXKe MAU UIHpe.
O6sruno pa6oTaioT npu WHPHHE Wead B b MM, [opeaka AaMnel CoeluHeHa
C TA20BbIM PE3epBYapoOM NPH MOCpPeACTBe Pe3MHOBOH Kuwiku. [1pomosmxu-
TEAbHOCTb TOPEHHUS JaMIbl OKOJO 5 4acoB.

OrBecs nn9 pasOMBKH WIaXTh CYWECTBYIOT HECKOJIbKHX CH-
creM. Becbma ynoGen MexaHHSHPOBaHHbLIH oTBec cucT. npod. llmuara usro-
ToBasieMbl#t ¢upmMoil Bpeiirayar (F. Breithaupt et Sohn) B Kaccene (I'ep-
Manusa) (uep. 78). OTBec COCTOMT M3 MEAHOR MPOBOJOKH HaAJeXKalleh
aamHB, auametpom ot 0,6 zo 1,0 mm, Ha konue nomemaercsa rpys (Becok)
ot 8 no 25 krp. Ilepemeniende oTBeca NPOM3BOAUTCH UPH NOMOWMH ABYX
B3aUMHO MEpPHNEHAHKYNAPHBIX MHKDPOMETPEHHLIX BHHTOB.

§ 2. Pa3buBKa,TyHHeRell ¢ npsamosanuefinoi ocbio. Bee reosnesnue-
cKkue paboTbl Ha JHEBHOH MOBEPXHOCTH 3€MJH NPECAEAYIOT HCKIAOYUTEAbHO
TONBKO Ty U€Jb, YTOOH JaTh BO3MOXHOCTH Pa3bUTh OCh TYHHeas [OX
3emsied abCoOMIOTHO BepHO M TouHo. PaBora mo pasOMBKE TyHHENBPHOH OCH
non 3emaeil, BooOlLe rOBOpPA, TPYAHA, TaK KaK INPOHU3BOAHUTCH B TEMHBIX H
TECHBIX NpPOCTpaHcTBAX. Bojpa nazaer xanasMu
C NOTOJMKA, @ aTMOC(epa HACHIIIeHA NapaMy BOJBI.
[TosTomy TpebyeTrcds MakCHMYM BHHUMAHUS, aKKY-
PaTHOCTH M TEXHUYECKHUX HABHIKOB.

[1pn paspaboTke TyHHesei HEU3MEHHO BCEr-
JAa 0CcoOeHHOEe BHHMAaHHE YIeNSEeTCH OTBETCTBERH-
no# M Baxso#t paboTe—npoOuBKe HANPABAIO-
EeH MTOMbHH.

Cucrema pabGor no pasbuBKEe OCH TyHUend
JNoKHA OBITh TakoBa, utoObl 6e3 yuiep6a TOUHO-
CTH NPOU3BOJAMIACH HAMMEHDbLIAS TPATA BPEMEHH.

Pa3buBka ocu TyHHesd noi 3eMmJeld B ne-
TaJAX CBOMX HECKOJNBKO DAa3HATCS 3aBHCHMO OT
NPUHIATOro crnocoba pa3paboTKH TYHHEVS.

[Ipu paspabotke, a caeACBATENBHO W NPH
pa3buBKE TYHHeAS MOXKeET ObITh TPH XapaKTep-
HBIX CJyuas:

1. Hanpasasawouwas WTOJbHA pPAaCNON0XKEHA
BHH3Y (HWXKHAS Hanpasasionas wroapHs). ltons-
Hfl pacnoJIokKeHa HAa OCH TYHBend. JTC pacnono-
MEHHE INTOJABHH ObIBACT mnpH paspaboTke Top-
HOH Mopoabl apCTPUHCKHUM cnocobom, cnncoGom Hep. 78. Mexanusnpopanmii 0TBCC
HAJCBOJHOIO Paspes3a H CEKIHOHHBIM CNoco6oM, BEPTHKATLHLIX TYHHEILHBIX UaXT.

2. Hanpasasiionmas mrto/bHA BBEPXY TYHHENBHOTO Npoduas, Ha OCH
TyHsens. Tak Oyner npu paspaborke TyHHeass OGenbrHACKHM CcO0COGOM,
ABCTPHACKUM H CKETU-HIOBHHT.

3. Hakonen, nanpapasiomasi iToJbHA 33J0XeHa BHM3Y, HO cGOKy, a
HEe Ha OCH TyHHead. DT0 OyAeT DpH TepManHcKkoM cnocobe paspaboTku
TYHHEA.

Ot ycnexa npoCHBKH HaupPaBASIOWEH IUTOJNBHA B 3HAUHMTENBHOH cTe-
NEHH 3aBKECHT M OOUIMK ycnex coopyxenus TyrHeas. Ilostomy, manpaBas-
0IAasA IUTONLHA NPOGHBAETCH BCETAA B [I2PBYIO OUepeAb C JHXODPAaXOUHOH
6nicTpoTod. Takum o6pasom, OHa, O MECTYy NPOHU3BOJCTBA CTPOHMTEABHBIX
paboT, BCETJa OnepexaeT BCe CTPOMTENbHbiE PabOTH, KAKOBH: pa3paboTka
U paclIMpeHye TYHHEd Ha noauwil npoduib, KIAAKA CTEH, KJA3AKAa CBC-
J0B, YCTPOKCTBO HHUUI, KJaAKa OOPATHHIX CBOXOB H mnpoy. [lpobuBka na-
npaBJAfoOUEll WTONbHY ONepexaeT pa3bHBKY TYHHEAS Ha NPOTSAKEHHE,
paBroe B cpeaHem ot 200 po 300 MTp., MaKCHMAABHO AOXOAHUT 20 60J MTp.,
a uHoraa nazaer ko 50 mTp.
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B ¢BA3u ¢ Takum pacnopsnkom paboT, BO u3bexkauHue XoTd 6Ll Ma-
Jedlied 3aJepKKH B NPOGHBKE HANpaBAAIOLIEH IUTOJNIBHH, HE06X0AHMO
AABATb Pa3GMBKY TYHHEJT BO3SMOXHO HE3AMEANMTENLHO, OLHAKO, TAK, YTOGHI
00€3NeYUTh B TO e BPEMS BEDHOCTb HAMPABJCHHS. [losromy B camom
Mpouecce npousBoACTBA PaGoThl NO Pa3GHBKE OCH TYHHEAS MNOX 3emueil
Pa3IN4AIOT 1BA MOMEHTA: MpPEABAPDHTENbHYW Da3GHUBKY H pas-
GHBKY OKOHYATEJbHYIO.

Korxa npo6upka Tyniens semercs npu MOCPEACTBE HHXKHEH pacno-
NIOKEHHO# HAa OCH HANDPABAAIOWIEH MITOJABHHM, TO KAKHX JHGO CyUIE€CTBEH-
HbIX OCOGEHHOCTEA B PasbMBKY NpEABAPHTENLHYIO, 4 3aT€M, B pasbuBky
OKOHYATE/bHYI0O HE BHOCHTCS:—OKOHYATE/NbHAA pPa3buBka MMeeT TOr44 Ha-
SHAICHAC OKOHYATENBLHO BBHIBEDHTb M TOWHO M HAJ@XKHO 3aKPenHTh pas-
OUBKY NPEABAPHTENBHYIO M OTKJIOHEHHH GyAyT 3aBHCETH TOABKO JNHIIBL OT
TOUHOCTH NpPENBAPUTENBHON pa3bUBKH UM NPAKTHUECKK HAMEHATb TOYKH
MPHUXOAHTCA B HMYTOXHO MaablX Npegenax, BNPasO HJAU BJ/EBO.

Coscen uHane GyfeT o6CTORTb AEJO, KOrIa paspaboTKa TyHHEAS
BEACTCA NDH MOCPEACTBE HANDABAAIOIIEH TONBLHY, PACIONOKEHHON BBEPXY
MJIH KE XOTH M BHM3Y, HO HE HA OCH TyHHens.. B Takux cayuasx npensa-
puTeAbRAs pa3buBKA OCH TyHHeJs, caMO cOGOH MOHATHO, JOKHA cocpe-
AOT49HBATLCS B HANDABAAIONIEH WITOJNbHE, OKOHYATENbHAsT e pa3GuBKa,
PalH MCKIIOYCHHsSI BPEMEHHOrO XapakTepa, HO/MKHA COCPeAO0TAYHBATHCH Ha
OCH TyHHE/S, ¥y €r0 NOJOWIBH, T. €., HHA4Ye IOBODH, B COBEPUIIEHHO HHOM
MECTE, HEXENAn TO, TAE MPOM3BOAMAACL PA3CMBKA NPEABAPHTENbHAS.

[Ipensapurenbunas pas6buska ocu TYHHEAS CAYKHUT LA TOTO
4TO6Bl NaTh HANpPaB/JEHHE WITOJIbHH H OGE3NEYHTh BO3MOXHOCTL e Nanb-
Hedled npobuBky. TakWM 06pasoM, OCHOBHAA Hues NpeaBapUTEAbHOMI
Pa36HBKH OCH TYHHEAS CBOAMTCH UCKIIOUHTENBHO K TOMY, 4TOOBI CAYKHTD
s uesedl paspaboTku ropHoit mopoast. INpensapurenbhas pasbuska Mo-
MET NPOMSBOAHTCA TEXHHKOM MJIH CTapIUMM TYHHEJBHHIM JECATHHKOM.
HHcTpymenTamu cnysxat: GHHOKAb, pY/AeTKa Wan ke JIEHTA, W 3aTeM pedika
C BaTepnacom.

Hna o6osnauenuss manpasaeHns ocH TYHHeJNd NpY NpeABapPUTEbLHOMH
paséuBke ObIBaeT BINONHE AOCTATOYHO NPUMEHHTb B KayecTBe pasbuBoy-
HBEIX 3HAKOB:

B NMOpolax TBEPABIX—BEIGYPHBATL B NMOJOIIBE CKBAKHKHY (wnyp) u
3a6UBATh B HEro AepeBaHHbIA KO auamerpom ao 0,05 cm.,

B IPyHTaX MSTKHX—3a0HBaTb JePEeBAHHYIO cBallky. Jlnamerp cmajiiku
20 0,20 m. 'ny6una 3a6upku g0 0,5 M.

Kak B xon, Tak u B cpaiiky B6uBaercs TBO31b, TOJ0BKa KOTOPOTO H
CIYMHT OGO3HAYEHHEM HANPABJEHHS OCH TYHHESAs.

Han xaxaeiM pas6uBounbiM 3HAKOM B MOTOMOK WTOABHHU, CTPOro 1O
OTBECY Hal UEHTPOM Da3OHBOYHOrO 3HaKa 346UBAeTCS B Kpenb T'BO3Ib
WJIH elle ayylne CKoGa, Ha KOTOPOH M yKpemasieTcs OTBec.

OkoHuaTenbHAd Pa3BUBKA UMEET LEADbIO NPOBEPHTL NpejBa-
PHTEIbHYIO DasGHBKY H OKOHYATENLHO €€ 3aKDENUTH TaK, 4TOOBI MNpH
AANbHEHIHHX TYHHEJbHBIX PAG0OTaX HMETb BO3MOXHOCTD pacmonararb BNOoJHe
BEPHLIMM H HANEMHBIMH TOUHO 3aKPENJEHHBIMH TOYKAMH.

Ha Bpems npoussoacrea pa6or oxoxuarenbHoM Pa36MBKH OCH TyH-
HEJS NOJ 3eM/Iefl COBEPIIEHHO HENGXOAMMO CO31aBATH HAUAYULINE YCJIO-
BUA paboTel no pas3duske. JIast 5TOr0 AOKHBI GHITh IDEPBAHEI BCE CTPO-
HTENbHbIE PabOoThl MO Pas3GUBKE TYHHENS U MO OTBO3KE BbIDAGOTaHHOH rop-
HOU nopoas. Ecau BeHtHasuus tynnens UCKYCCTBEHHA®, TO HEOO6XO0AUMO
BOSMOMHO Jyyuwle NPOBETPHTH TYHHEJb, OCOGEHHO AaabHUI 3a60H, rae co-
CPEAOTOUNTCS padoTa MO Pa3GUBKE OCH TYHHEs. [Mpu6ausuTenbHO 3a Tpu
HaCa 1o Hawasa paGoT MO pa3bUBKE HCKYCCTBEHHOE BEHTH/NIUPOBAHHE NOJ-
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}HO GHITH MPEKPAUEHO. DTO HYKHO AN TOrO, uTOOn! YCT3HOBUJAOCH 1O
BO3MOXHOCTH BMOJHE CIOKOHHOE COCTOsIHHE aTMoC(hephl BHYTDH TYHHENA.
BecbMa yIOGHO M Le1ec006,a3H0 paGoTel MO OKOHYATENbHOH pasduBke
NPHyPOUKBATL K DALY NPA3LHUYHBIX AHEH OTABIXA.

OkoHuaTeabHasd pa3dbuBka AOKHA MPOU3BOMUTHCS OMBITHBIM HHXEHE-
pOM, paGOTAIOLIAM aKKYPATHO C CO3HAHHEM OTBETCTBEHHOCTH MOPYYEHHOH
eMmy pa6otbl. [103ToMy NpH OKOHUATeNBHOH Pa30MBKE MMHHHBIX TYHHEJeH
G6biBaeT 1eneco06pa3Ho MEepHOJUYEeCKH BpPEMs  OT BPEMEHHM NpPUI/AWaTh
CIICLMAHCTA ¥ NOPYudTh €My NDOH3BECTH NPOBEPKY pPasOHBKU TyHHENS.
Boo6ule ue06XOAMMO MNpPHJAAraTh BCE CTapaHuMs K Tomy, uTOOBl MOpHMe-
#HAIKCh HaWJyuilne, HAUOOMEe TOYHbIE HHCTPYMEHTH, paGoTann Hambosee
ONbITHBIE LA W 4TOObI HalpaB/JEHUE OCH TYHHENs MepHOAHYECKH NpOBE-
PANOCh.

JIlns oKoHYAaTeNbHOH pa3OMBKH OCH TyHHE/d Nepel TeM, KaKk HauaTb
reoneanyeckie paboThl, NPOU3BOIAT MOAFOTOBHUTE/bHBIE PabOTHI ANH Npes-
CTOSEr0 0603HAYCHUA H OKOHYATENbHOTO 3aKPEIVIEHHA OCH TYHHEeAd MoA
3eMJeH.

Pa36uBouyHble 3Haxm, [lonb3yach peaynbTaTaMd  MpeABAPUTE/b-
HOH pasOMBKH OCH TYHHENA M HAMEYEHHLIM [MHKETaXKEeM YCTaHaBAUBAIOT
pa36UBOUHbIE 3HAKH. TaKOBble 0/KHBI 06/1aZaTh BO3MOXHO IMOJHOH HE-
[IOABHKHOCTBID M YCTPOEHbl TakK, 4TOObl HE MOABEPrajHCb MNOpYe HIH
yrepe.

CywecTByIOT CleAyrOIKe BHIb Pa30MBOYHBIX 3HAKOB MpU OKOHYA-
TeJAbHOH PA3OMBKE OCH TYHHEJS MOJ 3eMJel:

1. B nojompe HampasadioUlero xonxa JAenaercd OypoBas CKBaXHHA
{wnyp) B KOTOpYlO 3aGuBaeTCs:

MM d) CTEePXeHb M3 KPYIJOro »eenaesa, Ha KOTOPOM HAMHJILHHUKOM
NPOBOAMTCA 4EPTa, YKA3pBaKIUas 0Cb TYHHE.d,

UM B) rasopas TpyGa, reOMETDUUYECKHH LEHTP KOTOPOH M CAYXHUT
YKA3aHHEM OCH TYHHEJS

2. B nogowsy HanpaBAAoOLIEro XO/d 3al€/1bIBAaETCH KaMEHb U3 TBEP-
JAOH ropHO# mopoasl. B xamue BhiGuBaercs Oopo3jia, 3annHBaemas CBHH-
foM. B cBHHEl, M0 OTBeCy 3aroHAeTCA IBO3Jb, LIAANKA KOTOPOro CJAYXHT
LIEHTPOM.

3. B nojomBy HanpaBAsfiOLIero Xoxa Nnomen(aerca GeTOHHAA MaCCHBKA
pasmepoM npu6ausutensHo 0,56 0,6 M. u mo 0,4 M. BHCOTOH. B3 Bepxued
YaCTH B GETOHHYIO MAcCHBKY 3aLe/biBaeTCsl Kako# nu60 MeTannu4ecKHi
npeaMer: GOAT, XKeJe3HBH CTePKEeHb W T. NOJ., HA KOTOPOM NeJaeTcd Haj-
nuJ, YKa3biBaIOHMA och TyHHead. Muoraa 3aaenbiBaioT B MacCHBKY Bep-
THKA/ABLHO TOpuaulyw rasoByio Tpy6y. [Ipumenenne noaoGHOro poja Kam-
Hell uad GeTOHHBIX MACCHBOK BECbMa LENECO00pa3H0 OpH TYHHEAAX 3Ha-
YyHTeJNbHOH AJMHBI H OpH CnabbiX TpyHTax, paspabaTbiBaeMHX 6e3 npume-
HEeHHs B3PHIBUATHIX BEILECTB.

4. B nomowBy HanpasjfiOLlero xona 3a6uBaeTcd Ha r[ayOGHHY [0
0,8 M. TOACTHIA aepeBsHHBId KON auaMeTpom 10 0,12 M. C »KeJesHblM Ha
BepxXy KoabLoM (byrenem). Bepx kosa cnuauBaeTcd TOPH30HTAJNBHO HA
BeicoTe 0Koa0 0,04 M. OT MOBEPXHOCTH NMOAOLIBH BHPad0TKH. Och TyHHEIA
0603H212eTCs IBO3/eM, 3a0UBaeMbIM B Bepx KoJja. Takod cmocob o6o3Ha-
UEHUSl OCH TYHHeass yHOoOGEH NpH MACKHX FPYHTAX M NPHU TYHHEIAX He3Ha-
YHTEJbHOH AAHHDI. :

5. B mmany BpeMEHHOTO NYTH, YJIOKEHHOIO BHYTPH TYHHEN 3aBUH-
YUBAETCA LWIYPyn WAA 3a0UBaeTCss KOCTHIIb UJAU TBO3Jb, 0003HA4aIOMHHA
oco TynHensd. Tako#t cnocof o6o3Hayenus oOcH BOOOLIE TOBODPSA, MaJso
HajexeH, 1 6/1aroapsi CBOeH NPOCTOTe ellie MOXeT ObITh N10AYLIEH TOJAbKO
B TYHHEJSX HE3HauHTeNbHOH MIHHLL.

3
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6. Ocb TyHHens o6o3HauaeTCs Ha MOTO/KE HANPABAAOUWIEH raatepe,
B cnyuae, ecnn ropHas moposa TBepAas—MONKHO NPOGYPHTH CKBAXKHHY.
3a0Urb LepeBAHHBIH KO H 3aTeM BOHUTb B KOM TBO3Ab MJIM BBHHTHTD
Kpiodek. B cayuae, ecan mo reosorudecKuM yC/I0BHAM YCTAHOBAEHB KPENH,
H ecsaHM Kpenb HaXOAHTCA CAy4yaHHO B TOM MeCTe, I'IE HAaJO0 CTaBUTL 3HAK,
TO BO3MOXHO 3a0HThb IBO3IM WJIH BBHHTHUTb KPIOYEK HENOCPEICTBEHHO B
paMHyto Kpenb (B BepxHAK). OnucadHeld cnoco® o0O003HAUEHHS OCH weJae-
€006pa3eH B YCTOMYMBBIX CKa/AbHBIX MOPOAAX K NPH YCJAOBHH, YTO KPENH
HE NedOpPMUDYIOTCS MOA NaB/JeHHEM TOPHHIX Nopox. Hemonyctumo 3abu-
B4Tb I'BO3Ab B MAPYEBAHOUHYIO Kpelb,

Bce pasGuBouHble 3HAKM TOMKHBI GBITh OTPAMAEHE OT BO3MOMHBIX [10-
BpexAeHuH. 119 3TOro pexoMeHIyeTcsl OKPYKAaTh 3HAKH ACPEBAHHON KOJIOLOM
{cpy6om B onuH BeHEU) H NEPEKPHBATL JOCKAMH MK 3aIMINATH KPHlMIKAMHU
M3 JIUTOrO 3KeJe3a noaoOHO TOMy, KaK 5T0 LenalT IS THIPAHTOB,

Hakonen, Bce pa36uBouHble 3HAKM HYXIAWTCA B TOM, YyToGbl HMe-
Jack Kaxka# aub0 npHMeTa HAANUCh MM YKa3aHWE, YTO 3JeCh HMeercs
3HAK, ONpeNeNsollHi HANpaBJeHHe OCH TyHuend. s atoro G6weiBaeT no-
CTATOYHO CHenaTh Fpy6o 3HAK HA MOBEPXHOCTH CKAaJbl MAC/ASHOH KpPacKOi
HIH Y€ NpOCBEPaUTH OTBepcTHe (nyp) M 3a0MTb B HEro Je€pPEeBSiHHbIN
KOl M yXe€ B LEPEeBO OpuOUTHL JAOHIeYKY C Haanucboo. MoxHo orpadu-
YHTbCA JAXE HAAMUCAMM Ha kpenax. Bce Hamnucu JQOMKHBL OLITh €IHHO-
O6pa3Hbl M JETKO HAXOAMMBl M pPACIOJAraThCsl AJf yA06CTBA OPBEHTH-
POBKH HA OJHOM CTOpPOHE WITOJALHH.

Pas0uBouHBIE 3HAKH 3aKIafHBAIOTCH uyepes kaxabie 100 M.

HanpaBasiowans WITONLHS  pacnojokeHa Ha OCH TYHHeas.
Jast paboTel pexomewayerTcss Tuxas Oe3AyHHAR HOYb, IDHOJIHBHTENBHO
yepes 2-—3 wyaca nocae 3akaTa CcoJHUA. HaudHawT paGoTy OT MOZXOA-
HOH K TYHHENI0 BBIEMKH. 3aHOBO BBIBEDEHHBIH HHCTPDYMEHT (TEOLOJHT)
ycTanaBauBaercs Hal o6GcepBauuoHHOH Toukod. Heo6Gxomumo TiaTeNb-
HeAmHM 00pasOM UEHTPHPOBATH MHCTPYMEHT Hal MYHKTOM. 3aTtem,
TPpy6a HABOJAMTCA HA4 BU3HPHBIA 3HAK, PACMONONKEHHBIH BHE TYHHEAS.
LlenTp HuTe#t 3putennHoit TPyGH TOYHO YCTAHABIMBAETCS IO KPecTy HJH
IITPHXY BU3HPHOHX Mapku. [loTOM HanpaBneHHe TYHHENA MNEPEHOCHTCH B
CaMblfl TYHHeNb. 34ech B3rAAA pabOTANILETO Yy TEOAONHTA OXMAAET BH-
SHPHBIH 3HAaK (OTBEC WJ/IM CBETOBOH CHrHanm). DTOT BM3HPHBIE 3HAK nepe-
MEILIAeTCA [0 MOJHOrO COBNANEHHA ¢ HHUTbIO TEOLOJHTAa. Koraa BU3HPHBIH
3HAK BHYTDH TYHHEJS TOUHO YCTAHOBJEH [0 HHTAM TEOAOJHTa, TO OTMe-
4aroT HANPABJIEHHE OTBECA HA MACCHBKEe BBHi€ HAHECEHHMA TEOLE3HYECKOro
UeHTpa (WTPUX HAMHIBHHKOM).

[Tocne storo TeonoauT nepesoxuTcss uepes 3eHUT M BCA pabora no-
BTOPSICTCH, HAUYHHAA OT HABEIEHHSA Ha BU3HDHBLIH 3HAK BHE TYHHENS W KOH-
HasAd HAHCCEHHEM HOBOIO INTPHXAa HA UEHTPE MACCHBKH.

PaGoTy noBTOPAIOT HECKOJILKO Pas, MPOM3BEAA HECKOJBKO HaBeLeHHi
TCOLOINTA NPH Kpyre MNpaBo M Kpyre JesO K, HAKOHEL, MOBOpayuBast
TPYOY B TrOPH3OHTANBLHOR maockoctd Ha 180°, JLOMKHO OHITH CHENAHO He
MEHee HeThipex HAOMIONEHHA, OJHAKO, PAKOMEHIyeTcd AenaTh 8 Hab.ode-
HUH TpH Pa3HBIX NOJOXEHHAX TPYOH H 6paTh cpeauee.

Ecnn y ormeuaemoit Toukn (ueHrpa) pasuuua B KpafiHMX OTcdeTax
(WTpHxax) noayyaerca menpime 10 mMwm., TO cpeaHee BCEX BOCBMH oOTCue-
TOB NDHHHMAIOT, KaK HCTHHHOE hanpasjeHHe ocH TynHeas. Ecaum xe ort-
KJIOHEHUST 00/ee 3HAYHTEJbHBI, TO YBEJAHUUBAIOT YHCAO HAGMOAEHHH.

Koraa onpeseneno wampasieHue TyHHess c nepBOH CTOAHKH Teo-
AOJNHTE, TO TAKOBOH NEPECTABJAIOT HA ADYroe MecTo.

Jinst sTOr0 B NONOTHE NOLXORHOA K TYHHENIO BBHIEMKH CTPOrO Ha
OCH TYHHEJA YCTAHAB/NHMBAIOTCA KAMEHHBIE CTONOH € GeTOHHEIM TPEYroJb
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HHKOM. B cayuae HEBO3MOXHOCTH YCT2HOBHTb TaKOBbl€ 61aroapsi CTeCHeH-
HBIM yC/0BHAM pabOTHl AJAs TOH XKe lead B NOJOTHE NOAXOAHOH BHLIEMKH
yCTaHABAUBAKTCA GETOHHBIE WK KaMeHHble HU3KHE MACCHBKH C BAGJIAH-
HBIMH B HMX OTPE3KAMHK JKENEe3HHIX TPYGOK NM3METPOM HE CBhIlIe 20 mMm.
Lientp TpyOKH YKa3biBaeT MECTO YCTAHOBKH MHCTDYMEHTA.

YCTAHOBKB 3IeCh TEOJOJNHUT, HanpapasioT ero Tpy6y Ha BU3HDPHBHI
3HAK K ONMCAHHBIM CNOCOO0OM BTOPUHYHO OEpYT HAMPABJAEHHWE OCH TyHHEN,
BH3MpYs BO BHYTPb TyHHeas. Takum 05pasom, nepecTaHOBKOH WHCTPYMEHTA
Ha HOBOE MECTO yAaeTcsl AOCTHYb NPOBEPKM HanpaBleHUA OCH TYHHEd,
3a/1aBae€MOHl BRYTPb TYHHEJs, HCXOAS K3 JABYX DAa3IHYHBIX MOJOXKEHHI
UHCTPYMEHTA.

Vnorna npu nanmunu o6CepBaTOpHH Y BXOAA B TyHHEAb NpH yAau-
HOM MOJOXEHHM 0GCepBaTOPHM MO BHICOTE YH3€TCA NO/IB30BATHCH €H K
BH3UPOBATb OCH TYHHE/]S BO BHYTPb TYHHENH HEMNOCPEACTBEHHO C obcep-
BaTOPHHU.

Korma 6yzeT okoHYaTeJbHO HAHECEH TEOMETPHUECKHH LEHTP Ha mac-
CHBKE, 3aJ0EHHOH BHYTPU TYHHEAs, TO TEOJOJHT MEPEHOCAT M TOUHO
YCTAHABIUBAIOT Hall TOJABKO 4TO HAHECEHHHIM LEHTPOM. B TOM mecte, rae
TONBKO 4TO CTOSI/ TEOLOJMT, YCTAHABIMBAIOT BH3UpHbIH 3Hak. Ha caenyio-
eM NHKeTe, TIe 34roTOBJEHA MACCHBKA, TaK K€ YCTaHABJAHBAOT BU3HD-
ubiii 3nak. [Tocae sToro mpucrynaloT k pa6ore. TpyOy TeonO/nMTa HABOLAT
Ha |-bif BMBHpPHBEIA 3HAK, CAYKHBUWIHH OCHOBOH NpH NEPBOH CTOHKE TEO-
HOJHTA, a paBHO W HAa BCE BU3MDHBIE 3HAKH, BHAMMBbIE TeNepb U3 TyHHENS.
Ecau 6Bl CYYHNOCH PAacXOXAEHHE B BH3MPOBAHMH, TO PEKOMEHAYETCH pa-
60Ty NpepBaTh M BEPHYThCH C TEOLOJHTOM Ha MEPBYI0 CTOSHKY M BHIAC-
HUTH TPHUYHMHY DPACXOAHMMOCTH, NAaMsTys, 4TO BCsIKas X0Ts Obl, Kasanoch
6bl, HHYTOXHAA HETOYHOCTb HE JO/IKHA 3aMaANYUBATbCH, TaK KAK OHA MO-
®eT BIOOCACICTBHH NIPHBECTH K BECbMa KPYMHBIM PacXOXKICHHAM.

MTak, KOria OKOHYAaTENbHO AAHO M 3aKPENVIEHO HanpasieHHe TPYObE
TEOROANUTE, TO MEPEBOAAT TPYOy uepe3 3€HMT ¥ HABOIAT Ha BUBHPHBIA
3HAK, PACMOJOXEHHHIN HA CTEAYIOWEM [HKeTe BHYTPU TyHHeJIs. AHazo-
THYHO NPEA‘HAYLIEMY, MOBTOPSS HaBelEHWE NPH PA3JIHYHBIX MOJOXKEHHSIX
TpY6Bl, HAHOCAT IITDHXH HA ,IEHTPE" M TaKUM 0O0pasoM OKOHHATENbHO
YyCTaHaBAMBAIOT HAlpAaBIEHHE OCH TYHHENS.

[lepBy10 CTOSIHKY TEOILOJNTAa BHYTPH TYHHEJs PEKOMEHIYETCA HCOOMb-
30BaTh BO3MOXHO B GoablieM pasMepe: OOBIYHO HMEETCH BO3MOXHOCTH
BHSMDPOBATh OCb TYHHEJNS HE HAa ONHH, d Ha HECKONBKO [HMKETOB BHYTpH
TYHHEAs, BCSIKHH pa3 nepesojs TpyOy uepes 3€HUT H NPH Kpyre npaso u
Kkpyre seBo Gepsl B3T/SAB NOOYEPEAHO HA BCE BMAMMBIE M3 JIAHHOIO MecTa
TyHHeNs! BU3HDHbIE 3HAKW, PACNONONKEHHBIE BHE TyHHens. Paccrosnue Bu-
3UPEHHSI BHYTPH TYHHEJsl 3aBHCHT OT LEJIOTo DPfAla NPUYHH: OT 'ONTHYE-
CKOfi CHJIH TPYGHI, OT COCTOHHS aTMOC(Eeps BHYTDH TyHHeNs (YHCTOTA,
CTeNEHb BJAAXHOCTH, TOK BO3AYyXa M NPO4Y.) OT APKOCTU OCBEIIEHHS CHIHA-
JIOB, OT ONLITHOCTH JAHMLA, NPOH3BOAAUIETO palOTy H OT HEKOTOPBIX JApYy-
rux npuuud. OBHIYHO PACCTOSIHWE BH3UPOBAHUS BHYTDH TYHHENs B CPELHEM
ok0a0 300 M. B camMpix 6JaronpHATHHIX YCJAOBHSX AAJbHOCTH BH3HDOBAHHUS.
pocturaer aaxe 1,0 u 1,3 kuaoM. 0pdH HeOIaronpHaTHbIX Ke YCAOBHUAX
nagaer 1o 75 u paxe SO0 M.

[IpamMoe BH3WPOBaHHE MO HANPAaBAAIOUIMM MYHKT4M JIOXOAHJIO B
wroabuax Cen-Torapaa (Houblo) mo 1300 M., a B JleuGepre nocTHrano Ao
2550 M. Onnako, HE CaeAyeT YBAEKaTbCA CHJIOH HHCTPYMEHTa. PexomeH-
pyercsi paboTaTh ¢ GoJjee OTPaHUUEHHBIMH DACCTOSHUAMH, TaK KaK BO3AYX
BHYTPH TYHHE/sI HE BCerjga JOCTATOUHO YUCT, 4TOOBl BHAETH JaMmObl Ha
GosibwoM paccTosinuu. B JleuGeprckom TyHHene oOwMHO paboTann npu
paccrosnusix B 600 M., uHorga naxe npu 400 u paxe npu 200 m.B CBA3M
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¢ TYMaHOM. B HCKJAOYHUTEJBHBIX CHyd4dax e€Ba OBIAO BHAHO [JaXe 32
30 m. [Mpu npobuske TysHesied Ha 3an. ¥ Bocr. Amypckux xea. Aop. Ghl-
JIO YCTaHOBJEHO, YTO BHIHMOCThL BH3HDOBAHMS 3aBUCUT OT TYCTOTH TyMaHa.
BeiBanu cayuau, uto Ha paccTosiHuK 25—20 M. COBEPUIEHHO HHMYEro He OblI0
BHIHO, 2 B 10 M. BHIEH pacnibBUaThift KOHTYpD (hakena HJAH ALETHIEHO-
BO# namnul. Ias Toro ke, yTo6bl PasMU4HTH CAMBIH CHrHAJA, Haxo OkLIO
npubau3uTbCH Ha paccrofuue 5 M. [IoHATHO, YTO APU TAKOM COCTORHHH
atmocdepsl paGoTy NPHXOAUAOCH MPEPHIBATL U (IPOBETPUBATh TYHHE/b.

Koraa ycranosneH psi MyHKTOB (MHKETOB) BHYTPH TYHHEAR H ,LEH-
TPH* UX TOYHO OGO3HAYEHBI 110 OCH TYHHENd, TO HEKOTODbHIe ClELHaTHCTBI
PEKOMEHAYIOT NMpex /e 4YeM [ePEexXOAuTb € TEOAONHTOM Janblie BO BHYTPb
TYHHEJS], €le Pa3 BEPHYTbCH B MyHKT, PACMOJOMEHHBIH BHE TYyHHe/sd Ine-
pell ero noprajoMm, YCTAHOBHTh 34eCh €lle pa3 TEOJONUT W ele pa3s mpo-
BEPUTL BCE NYHKTH, HaMEUeHHble BHYTpU TyHHead. Heap3a He oTMETHTSD,
4TO COCTOSIHHE aTMOCdepsl ¥ BXOAAa B TYHHEAM OOGLIYHO ObiBaeT HECHO-
KOHHOE, a NMOTOMY Mano OJaronpusTHO 449 Bu3upoBanuda. [losromy peko-
MEHAYETCH B 3TOM Caydae GbITb OCOGEHHO TOUHBIM M aKKypPATHHIM. Takum
06pa3om, BCe NMyHKTbl BHYTPHM TyHHenss OyAyT BH3HPOBATbCA OT ABYX DPas-
JHYHLIX NYHKOB.

Mo mepe yray6/eHust TYHHEIst BAYTPb MacCHBa ropsl MPHHUMI paboT
ocraercsl TOT xKe. TOJbKO JIKHIIb BCAEACTBHE HEINPO3PAYHOCTH BO3AYyXa
paccTosiHMe MEeXAY CTOSIHKAMHM HHCTPYMeHTa 6epercs OOBIYHO B CpeiHEM
okono 200--300 M., He 6oJee.

Janbuefimas pa3duBKa OCH TYHHEAA JOJ/KHA BKJIIOHATL [0 KpadHed
Mepe TPH CYUIECTBYIOIIMX OCHOBHBIX MYHKTa, Aabbl 0OpH 1OCPEACTBE HX
06€3NeYUTh HEH3MEHHOCTb M HANEKHOCTb [ON0MEHHS yCTaHaB/MHUBAEMAEIX
BHOBb ,LeHTPOB“. Kawabiili HOBbIf ,UeHTP“ OpoBepserca Mo KpakHen
Mepe H3 JBYX pasJiM4HBIX MECT CTOSHKH TEOJOJINTA, OMNpeNeNeHHBIX [pH
OKOHYATENbHONH pa36UBKE TYHHEJ.

MMpouaBoACTBO PaloT NPHU OKOHYATENAbHOHN pasbubBke.
Ilpu okoHuaTesbHOH pa3buBKe OCH TyHHEad MOJ 3eMJEH 3aHOBO BHIBEPEH-
HbIf MHCTPYMEHT C Xopowed 3puTeabHOH Tpy6od ycranasamBaercs
BHYTPH TYHHeAs M HEHTPUPYETCA HAZ NYHKTOM, PAaCHONOXEHHBIM HEMo-
naneky ot noprana. MHcTpyMmeHT nonxen OBITH YCTAHOBJAEH TaK, 4TOOHI
HaBeneHue TPyGHl CBOLUIOCH K MEPEMELIEHMAM TOPH3OHTAJILHON M BEpPTH-
KaJbHON HHUTeH, HO He K MOoBOpoTaM camMo#d TpyOwl. Kpect HuTeidl B 3pH-
TeJAbHOH Tpy0e HanpaBARETCs CHayaJa HA BH3MPHYIO MapKy H 3aTeM Nepe-
BOAMTCA HA Hanpas/JeHHE TyHHesas. Hald nyHKTOM TyHHEeALHOH JIMHHH, KO-
TOPBIA 10/KeH ObIThb 3aKperJied, MoMeUlaeTcs Jamna. Ecau NpoTsamkeHHe
BU3HPOBAHUA IJUHHO, TO I/ Mepejadyu pacrnopsKeHnid OniBaeT yno6HO
M0/b30BaThCs NEpeHOCHbIM TededoHoM. PaccTosiHHe, HA KOTOPOE MPOUCKO-
IUT BH3UPOBAHHE, 3aBUCHT OT LEJOrO pAAa NPHYHH:

Ot cuabl 3peHusi TpyOHL.

OT cocToaHHg aTMocdepbl BHYTPH TYHHEJS.

OT APKOCTH OCBELIEHHS CHrHAJA,

OT OnbITHOCTH /HUA, NPOU3BOLALEro paboTy.

OO6bluHO NPH TyHHEAbHBIX DPaboTax 3TO pPACCTOAHUE NOXOAHT OKOJIO
300 M., xoTa uMHOrAAa B caydae HeOJATONPHUATHBIX YCAOBHH NajaeT Jgaxe
g0 50 m. B cambix 6saronpusiTHbIX YC/AOBHAX paGoT HaIbHOCTH BH3UPOBa-
HHUSA JOCTHralla Ja)ke€ HEecKOJbKHX KHJIOMETPOB.

[lonyueHHwli npH BH3UPOBAHMM NYHKT HOMKeH ObITh 0603HAUEH.
[lpuem paboTel nomxen ObiTb NOBTOPEH HECKOJIbKO pa3, MPHYEM BCSIKHi
pas nosoxenHe TpyObl AONKHO H3MEHATHCH.

[lpu paGorax B Cumniode Opaad cpeaHee U3 8 HaOGAIOLEHHH NpH -
PA3HBIX MOJOXEHUAX TPYOb. Ecam y oTmeyaemofi TOUKH DasHHLA B OTCYe-
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Tax noayyasacb Menbme 10 MM., TO cpeliHee BCEX BOCHbMH OTCYETOB MpH-
HUMaJM, KaK HCTHHHOE HanpapaeHue TyHHead. Ecau ke OTK/IOHeHust Oblin
6osee 3HAYHTE/BHB, TO YBEJIHYHMBAMM UYUCAO HaOJII0IEHHIL.

Pa36uBka OoCH ruapoTexHuyeckux TyrHeded. [lo cymecTBy cBoemy
pasbHBKa OCH THIPOTEXHHYECKHX KaK HANOpPHbIX, TaK H OE3HaNmOpHBIX
TYHHEJAEH, HMEHYEMBIX MHOTAa IITOJbHSIMH, NPEACTABIAAET COO0OH JHILbL
YACTHBI} C/Iy4all pacCMOTPeHHbIX paboT, Korja Hanpae/siolias LITOJAbHS
pacnoJsiaraeTcss BHU3Y TyHHeasd. OTauuHTeAbHAsd 0COGEHHOCTh OyAET 3aKJII0-
yaTbCs B TOM, YTO B OOJIBIIMHCTBE CJIY4aeB NPOCTPAHCTBO BHIPAGOTKH TH-
POTEXHHYECKUX TYHHEJEH BecbMa He3Hauureabno. Tak Hanp., B TynHendsx
Knocrep-Kwbauc (Kloster Kiiblis) auamerp paspaGoTKM enBa COCTABASI
2,5 M, B tynneae Jlonu (Lontsch) ne npesocxomma 2,7—2,9 m. B rtyH-
nene Amwrer (Amsteg) nuamerp paBHaacad 2,3 M. Toxe camoe 6bI0 B
tynHeasx llnuu-Tysepsee (Spicz Thunersee) n  ureapbepr-OGepmar
(Engelberg-Obermat). B tynuene Purrom (Ritom) auamerp mitoseH Ha He-
KOTOPHIX NpoTaxeHusax 6bla1 okol1o 2,0 m, B tynnene Jlhouep (Liicer a/d.
Plessuz) anamerp BhipaboTku He nposocxomua 1,75 M. MoxHo 6bio Obf
NPHBECTH AJs1 NPUMEpPA €Ule MHOTO JAPYruX TyHeaeH, BblpabOTKa KOTOPhMX
6pa naxe eule Merblle.

ITpu TakoM He6ONBLIOM CEUEHUM THAPOTEXHHYECKUH TYyHHEJAb HMeeT
BHJ, WITOJIbHM, NpHYeM BbIPA6OTKA TOPHOH NOPOAE B TAaKHX CJayuasx
OOBIYHO BEAETCS Cpa3y HAa NOJHBIH XOX. IDTO HE MOXKET He OT3bIBAThCA H
Ha NPOM3BOJACTBE reofe3nueckux paboT. Bausinne HeKOTOpHIX 0OCTOATENDb-
CTB, CONPOBOXKAAIIHX paspaboTKy TyHHesas (OOHABHO CMOUEHHBI BOLOH
TPYHT, ¥ LaXe LeNbl€ NOTOKM BOAB, TECHEKE M Y3KHE NPOCTPAHCTBA pas-
pabOTKH) MHOrAA BHI3BIBAIOT HEOOXOAMMOCTb YCTAHABJAWBATH TEOLOJHT U
BU3UPHBIE 3HAKM HE HA TPEHOXKHHKAX, @ HAa CIEUMaNbHO BCAKMA pas ycTa-
HaBJIMBAeMbIX TOPH30HTAMbHLIX pacnopkax (uep. 79). Bropoit ocobennocroio
O6yaeT BHIHOCKA TeOAE3MUECKHUX LEHTPOB BBepx. BBuay Toro, uto npows-
BOACTBO paboT no o6AeaKe THAPOTEXHHUECKHX TYHHeNeH B GOJbUIHHCTBE
C/y4aeB HAYMHACTCA CHM3Y M HIET NOCTENEHHO BBEpPX, TO MO3TOMY MpH-
XOIHUTCA PEKOMEHIOBATb BHIHOCKY BBEPX TI€ONE€3HYECKHX TOUeK pa3BuUBKH
OCH TyHHens.

Pas6uBka ocu ruapOTEXHHYECKHUX TyHHeJeH, KaK OObIYHO, HAYHHAETCH
ot Bxoia (nopranos). Teogonut pacrnosnaraercs BHYTPH TYHHENs M yCTa-
HABJKWBAGTCA 0O BH3MPHbLIM 3HAKAM, MOCTABJEHHBIM BHE TyHHeas. B nanb-
Heiiinem pabora no pas3buUBKe OCH TYHHEJIS HE NPEeACTaBAsieT COBOH KaKux
AU60 TPYZHOCTEH W OTJIMUYHTENbHBIX OCOGEHHOCTEH N0 CpPaABHEHHIO C pas-
61BKOH OCH IITOJAbHH 6OJBLIOTO TYHHEJS

'naporexHHyecKHe TYHHEAH CTPOSTCA OJHOCKATHBIMH C JIOBOJLHO
3HAYHTEJALHEIM DPOACJAbHBM YKIOHOM. [IpH pa3buBke OCH, ONHOBPEMEHHO
¢ pabGoOTOH TEOAOIUTOM, NMPHUXOIAUTCS NPOM3BOAMTH, TAK XE M HHBEJJIUPO-
BOuUHbIE PabOTH, YTO TaK K€ fABAFETCA XaPaKTePHBLIM I/ 9THX TYHHEJAEH.

[lo mepe yrayGaeHuss B TyHHeNb NpPHHUMI paboT ocCTaeTcs TOT e,
TOJAbKO JIHi'b BCJEACTBLE HENPO3PAYHOCTH BO3AYXa PAaCCTONHUE MEXIY
CTOSIHKaMU MHCTpyMmeHTa OepeTcs OOBIYHO B cpeaHeM okoao 80-—120 m. Ho
He OoJgee.

B nepuon MOCTPOHKH TyHHeAst pa3bHBKAa €ro JO/MKHA 3aK/A0uYaThCs
B NEPHOAMYECKOM TPOMEPHBAHHH OCH TYHHENs H HHUBEJAHUPOBKE €ro IMo-
AOIIBBl BHYTPH npobusaemoro xona. Takdsi pasGHBKa JO/KHA [OPOU3BO-
IATLCY MO Mepe HeoOXOAMMOCTH, HO HE€ MEHEE€ OJLHOro pasa
B MecCHl.

Hanpasasomass WTONbHA pacnojOXeHa BBEPXYy Ha OCH TYHHe.s.
OcobenHocTBIO NMpOW3BOACTBA paboT no pa3buBke TyHHeas Oyaer 3a-
K/AI04YaTbCd B TOM, 4YTO NpPH [PEABADHTEIbHOH Da3OMBKE OCH TYHHEIR

v
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AAS Hanpasaenusl BepxHell HaNpPaBAsiOWEeN ULITOMbHH NPUXOAMTCA Kak
OGLIYHO YCTAHABJAMBATL BHU3Y Y JexHA (HHKHETO 6pyca) LITONbLHH pasbu-
pouynbie 3HAKM JJA8 0003HAUYSHHS HAGPABACHHS OCH, HO 3aTO YIKC HET BO3-
MOMKHOCTH PACCUHTHIBATH HA HHX NMPH OKOHYATENbHOH pa3bHBKe.

OxonuaTesbHas pasduBKa NO/KHA BECTHCh MNPH pPaspabOTKe rOPHOH
NOPOAbLl HA MOJMHYIO IIOWIAAbL W 33aKPENIAThCA HA OCH TYHHEAd BHU3Y
ouepTaHusi TyHHea1bHOro npoguas. [losromy nomarso0, 41O B NPONECCE
NPOY3BOACTBA CTPOUTEABHHIX PaGoT No pa3paboTKe TOPHOH MNOPOLB BCE
pasbuBOuHble 3HAKH, KOTOPbHIE BLICTABACHLI B BEpXHEH HanpapAsOULICH
IITOABHE AT 3aKDeleHHs HanpasacHus TyHHeas, OvIyT 0073aTesnbHo
YHUUTOXKEHDI,

[1o3TOMYy NPUXOLHICS NPEABAPUTENbHYIO Pa30HBKY, COCPEAOTAYHBAE-
MyI0 B BepXHeH HanpasJisiolledl WTOAbHE, BECTH TaK, 4TOObl OHA, OCHOBHI-
BAfCh BCEUEJY HA OKOHYATeJAbHOH pa3OuBKe TYHHENAA HA Npea’daymnx

ey

/ .://%/// ’/j/: :

Yep. 79.

npoTseHusix (MHKETax) TyHHead, B TO XK€ BPEMA HE CaIyKuaAa Obl NOArO-
TOBUTENLHON PaboOTOil A8 OKOHuaTebHo# pasbusku. Muade rosops, okoH-
yaTenbHag pa3buBKAa ROMKHA [POHU3BOAMTHCS HE3aBHCHMO OT NpeABapH-
TeAbHOH pa3CHBKH.

J1ast aTOro pasbuBKY NPeABapHUTEIbHYIO, COCPENOTAYUBAEMYIO B BEpPX-
Heil Hanpapadollell WTOoAbHE, NPOU3BOAAT OCHOBLIBASICh HA MAHHBIX OKOH-
yarenabHOM pa3GUBKHM, AN YEro NEPHOAMYECKH MPHUXOTHUTCH BBIHOCHTb OKOH-
yaTeNbnYIo pasGUBKY M3 HIDKHEH LITOALHM B BEPXHIOK H TakHM 006pasom,
NPOBEPATH MPEABAPHTEILHYIO PA3OUBKY.

BaxHeIM 0OCTOSTEALCTBOM fBISETCH TO, 4TO pPa30WBKa Hanpas/sio-
el ocu TyHHeJas, TPOM3BONMMAA B BEPXHEH HAnpaBJAIOLICH LITOMbHE W,



kaK CKa3dHo, sBJISIOIAACA NPELBAPHTENBHON, B TO e BpeMS JO/KHA
CTaTh OCHOBOH A/ Pa3GHBKH nonepeysoro npobu.Is B BepPXHE# 4acTy, Tak
Ha3pIB. KaanoTel *). Takum o6pasom BuAHM, uTO pas6uBka BePXHEH Hampa-
JASIOMEH IITOMbHH NPHOGPETAeT 3HAYEHUE OKOHYATEJbHOH pasbuBkH, T. K.
K3KHE JHOO UCMPAB/ECHAS H NEPEMELIEHAs CBOAA B Ciydae HeMpaBHIBHOCTH
CTAHOBATCA yxe HeBO3MOXHBIMU. [losTomy nocrynaor Ttak.—Bepxsioiwn
HANPABAAIOWYIO MTOALHIO BEAYT OGHIYHBLIM CIOCOGOM INpeXBAPHUTENBHOI
pasGHBKH, NEPHONMYECKH NPOH3BOAA BEHIBEPKY HANpaBJeHUs N0 AAHHBEIM
OKQHYATENBHOI pa3bunky.

OKoHuaTeNbHYI0 PA36HBKY COCPELOTAYMBAIOT B HHKHEH HanpasJfw-
Wed wroabHe. Korma Bo3eMKaeT Hago6GHOCTH HATh pasbuBKYy 1 pa3pa-
GOTKH KaMJIOTHl ¥ KJ4IKH CBOAA, HAH e KOrua TpebyeTcs NpPOBEPHUTH
HANDAaBACHUC (PEABAPHTENbHOA pasbUBKM B BepxHeil HanpaeJgen
IITOZIBHE, TO AIAIOT BBIHOCKY OKOHYATENbLHOH Da3GHBKHM BBEPX B BEPXHIOW
WTOABHIO. [IA1f1 3TOr0 HOMB3YIOTCA BEPTHKANBHBIMH npopaboTKaMH, COeNH-
HAIOMAMH BEDXHIOI H HUKHIOIO WTONBHHM M CAYKAUWMMH LIS CBANKH TOP-
HOH NOPOABI, Ha3BIBAEMBIMH (DYPHEAAMU HHOTIA CAYXaWHMH H AJS noj‘ema
JIOACH M HA3bIBAEMBIMM TOrAda XOLOBBIMH B7POHKAMH. Pasvep xomosnix
BOPOHOK 00bIYHO 2,0 X 1,5 m., a ¢ypueneir 0,85% 0,85. [Tonb3oBaThes
Gpemcbepramu aas pa6oT no pa3GusKe TYHHEJIA HeynoGHO, a MOsTOMY H
HE PEKOMEHIYeTcs.

BbiHOCKa TOYeK OKOHYATENbHON Pa3BMBKK U3 HIOKHEHR WTONLHY B
BEPXHIOI0 MPOU3BOAMTCA TAK: OKOHYATENbHYI Pa3OUBKY OCH TYHHe[s B
HHXKHEH I[UTOJbHE NMPOAO/IKAIOT BO3MOKHO HANBILE Braybb ropel 00 KOHIA
IUTO/IBHA 110 HANP&BJEHHIO K 3a60i0. 3aTeM GepyT TPH CAEAYIOI(HX MOJ-
PAL Apyr 3a ApYyroMm XOIOBLIX BOPOHKH WJH (ypHEaH, Haubosee yianeH-
Hble OT noprana. Beepxy B BepxHeH WITOJNbHE Haf OTBEPCTHEM BOPOHKH,
NPUGIHU3HTENEHO HA OCH TYHHe, PYKOBOACTBYSICb MpPeABaPHUTENBHON pas-
OGHBKOA ocH, B BepXHAK Kpenel, a ecsau KpElel HET, TO B TOPHYIO NOPOAY
Ipd  NOMOUIH KoAbeB (NPOGOK), 3a6HTHX B WINYPH, NOMENIAIOT cKoby B
HANpAB/ICHNH, NEPNEHIUKYNAPHOM Ocu TyHHeas. CepenuHa cKOGB JOMKHA
OBITb NPHOIUBHTENLHO HA OCH TyHdens. Ha cko6y saxpennsercs orsec na
TOHKOA 1pOBOJOKe. Bepxusis uacTb NpoBOJIOKH 3aKPy4YHBAETCA HA CKOOY.
Orsec nponyckaercs uepea BOPDOHKY H NOBOJMTCS O HH3a IUTONBHH Ha
paccTtosinve, He poxona 12—15 c¢m. 10 momowsnl HuKHeld wroabHu. nsa
TOTO, YTOGHl AJNMHHBIA OTBEC BO3MONKHO MEHbWE KAYAACH Y IMOCKOpee ycno-
KAHBAJCH, DEKOMEHIYeTCH BHH3Y CTaBUTb YIAaThl C BOLOH MJH C He(TBIO
H B HUX omyckatb rpys orseca. Koraa orTsecwl ycrawoBaeHsl, To cTaBsT
TEOLOMHT HAX OAHHM H3 NYHKTOB (NMHKETOB), CTPOro LEHTPUPYS HHCTPY-
MEHT Hal reole3sMYecKUM ,UEHTPOM* maccuBiku. Ha mByx cocenmux NyHK-
TaxX BBEICTABASIOT OTBECL!, 3aKpPemVsii MX HAa CKOGAX M ONNTh-TAKH LEHTPH-
Pyfl HalJexawe TOYHO. PexoMenayeTcs He OTPAHHUYMBATLCA HABENEHHEM
TPYOBl HA OTBECHI, PACHOIONKEHHBIE HA GJAHMNAMILKX NYHKTdX, 8 yCTAHOBUTH
MHCTDYMCHT M [0 OTBECAM NAJABHUX NYHK10B, T. K. TOJLIHHA POBOJIOKH,
HenpasuabHOE ee ocBewende (hasa) moryT c'urpats HEKOTOPYIO pOJb B
HETOUHOCTH yCTAHOBKM HHCTPyMeHTa. KOrxa HHCTPYMEHT OKOHYATEeabHO
YCTAHOBICH, TO OLUH COTPYIHHK NO pabOTe OTHpaBAfeTcs B BEPXHIOIO Ha-
NIPaBASIOLLYI0 WITONBHIO M DPACNOJAraeTcs y oTseca, HPONYLIEHHOrO Yyepes
BODOHKY. OTBeC LOMXKEH ObITH BUIHM B TPy6e TOYHO HA NepeceueHHH HH-
Ted. Tpy6a ocraerca Hemamenmoi, ncpeasuraerca orsec. Jas storo pa6o-
TAOLUA Y MHCTPYMEHTA JaeT PACHOPSKeHUd B BEPXHIOI0 LUTONLHIO CBOEMY
COTDYAHHKY, CTOslIlUEMYy y Bepxa oTBeca. [1o aTum pacnopskeHusM (CBHCT-

¥) 10 uBAALTCA TeM 60JEe OTBETCTBEHHBIM LEIOM YTO npu Geasruéickom cnocobe npo-
M3BOACTBA Pa3pabotku, oOMenka TYHHENS, KAK M3BECTHO. MPOHIBOAUTCSH IepBOHAYANLHO BBEPXY
B BUIE CROIA, OMHDPACMOTO B M5TAX HENOCPEACTBEHHO Ha TFOPHYHM nopoay.



¢

89

KOM HA¥ MHOTAA N0 TenedOHY) OTBEC CABHraeTcd BMPABO WAHM BAEBO.
HyxHo BHHMaTeNBHO caeAUTH 32 TeM, 4TOGLI OTBEC HA BCEM CBOEM npo-
TRUKCHHM HE Kaca/Cs KPEMJICHH CTEHOK BOPOHKA MJH I'OPHOH MOPOZH H
YTOGLl OTBEC YCMOKOWJICHA MPEKAE, YEM NOCAEAYeT KOMaHIZad O HOBOM [e-
pememenny orseca. Korna oTeec nmpuReneH B HaAMemAUCe NONONKEHHE HA
OCb TyHHEJfl, TO GYAeT BeCbMa Ue/1ecOo06PasHO 3aKPENHTb €ro NOJIOKEeHHe
NIyTEM YCTAHOBKH MMOX HHUM MACCHBKH, PACMOJIOKHB €€ B MOAOLIBE HIKHEH
HAnpaBIHIOWIEH [MTONMBHU M, KPOME TOrO, CAeAaTh MOMETKY (HaAnua) oc
TYHHEAs Ha cKoGe.

3atem, MOCAENOBATENbHO MPOU3BOAAT PaGOTy OMHUCAHHHIM MOPAAKOM
M B OTHOWICHHMH ABYX ADYrdX OTBECOB, ONYIUEHHBIX YEPE3 APYIHE BOPOHKH.
[lo sTuM Tpem oTBecaM, onpeseisiOIUM HANPABIEHHE OCH TyHHEas, npo-
H3BOJHMTCA pa3GMBKA B BepXHEH IUTOJBHE H JAAETCA €€ HANpaBICHUE /s
PaspaboOTKH TyHHeas.

Hanpasasiowas wtonbHA pacnofioweda BHU3Y, HO cOoKy, B CcTO-
POHE OT OCH TyHHeds. Kak yxe 6bI0 CKA3aHO, TAKOE MONOKEHUE CO3-
A4€TCA TIPH NPUMEHEHHH T[EPMAHCKOro cnoco6a a1s paspaGOTKH rOPHOMH
nopoanl (cnoco® omopHoro sapa). Kak 3To BHAHO u3 4epT. 80, onopuoe
SAPO HAXONMTCS KAK pa3 TaM, I'/le HALNEKAT POU3BOLHUTE OKOHYATENBHYIO
pasouBky ocu TyHHeas. Owa
COXPaHsAeTCcs A0BOJBHO 3H4-
YUTEJNbHBIA NEPHON BpeMe-
HH: OpOGLIOT HANpPasJaAio-
uiHe WTONbHH, COMKHYTCH
B IBYX MPOTHBOMOJOXHBIX
XO1ax, IMEePEeKHHYTCH ¢ Pas-
paboTKO# nOpoAE BBEpX,
paspaGoraloT mopoay no
KOHTYDY TYHHEJS, NIPOU3BE- it
YT KAagKy (yHAAMEHTOB i
CTeH U JaKe HAYHYT KJAAJAKY
CBOJA TYHHE/H, a8 ONOPHOE
SIIPO NPONO/KAET CTOATE.
H Toabko auumb Torga, Kor-
A3 BEIBENYT CBOJ TyHHe.s
# 3aMKHYT €ro B KAIOYeBOH
4aCcTH, TO Hanrob6HOCTL B
ONOPHOM  SIIP€ MHUHYET H
OHO MOAJNEKHT pas3paboTKe

i y6opie. Takum oGpasom Hep. 80. Pasbuska TyHHE S B CyUae Pacnoomenus Ha-
BHAHM, HTO ROMHABTBCH, npapmsouedl mrotnis BHII3Y, HO COOKY OT OCH TyHHeAs,
KOrAa OCROGOAHTCH MECTO

A1 OKOHYATENLHOH Da3OHBKH TYHHEIA HAa OCH TyHHENA,-—[PHUIOCH Gl
CAHLIKOM N0ATO M yTpaTuao OBl BCAkOe 3HayeHHe. [lostomy u npenBapu-
TEIbHYIO, M OKOHYATENbHYIO Pa3OHBKY NDUXONHTCA BECTH B HAfpaBJsiouled
WTONbHE COOKY, B CTOPOHE OT OCH TYHHeENIs. B cBOMX NpHeMax NpPOH3BOJL-
CTBO paGoT no pasbuBKe BanpapaeHus TYHHEAS HHUYEM CYIIECTBEHHBIM He
OTIHYAETCS OT MPOM3BOACTBA PA3BMBKH B Cyyde HUXHEH Hanpasagiowled
IUTONBHH HA OCH TYHHEJA.

Oco6ennoctn npoussoncrTsa pador 1o pasbuaBKe WITOJABHH TAKOBBI:

Beruepuupaercs nonepeunoe ceyenpe TYHHEJIS 10 NMPOEKTY, HAHOCHTCH
O0JeNKA TYHHeNss W 3a;deTCR NOJNOKEHHe IITONbHH. npenensercst pac-
CTOSIHHE OCH WITOJNBHM OT OCH TyHHEJd.

Ocb WTOABHM OTHOCHTCH B CTOPOHY OT OCH TYHHeJNd # OTMEeuYaercs
MM NYTEM YCTaHOBKH GETOHHBIX MACCHBOK, MM 3a6MBKOH KoabeB. Korma
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HanpapJeHHe OCH WTOJNbHH TOYHO 0003HAUEHO, TO NPOHU3BOAAT yKE CAMYIO

pas6HBKY OCH WTOAbHU MOn 3emied. Ilpn pa3buBKe KPHBBIX BBOJHUTCHA

NOMpaBKa Ha OTKJOHEHHE HanpabJeHds OCH. B ocrarbHOM pa36HBKA OCH.

HITONBHH OO 3eMJeH HHYEeM He OTJIHYaeTcss OT PasGMBKM OCH TYHHENS.

Mpumepsl pa6oT N0 pPasOHBKE B CTOPOHY BLIHECEHHBIX LUTOJEH HE-
MHOTOUHCTEHHB, T. K. TEPMAHCKHil c1oco6 paspaGoTKU NMPHMEHSETCA N0-
BOJBHO DEAKO.

Hanbonee sameuaTenbHBl cAydall MMeNn MeCTO NpH nocrpoiike Tpn-
6urtn (Triebitz) Tynnens B Fepmanun. JlnuHa TyHHes 3860 M. Ha uepr. 80
M30OPAXEHO [ONEPEUHOe CEYEHHE 3TOrO TYHHE/S M PACcro/IOKEHHe Onop-
HOTO sipa M GOKOBOH IUTONbHH. Bes pabora kak no npeaBapuTeabHON,
TaK W [0 OKOHYATeAbHOH pasbuBke Obli@ COCPELOTOYEHA B HUNKHENH GOKO-
BOfl WTo/bHE (HA 4epT. KPEMH M0KasaHs HepasoOpanHbiMu). [01b30BAMNCEH
oTBecamyu ,A“. Jlas pasGMBKH TYyHHens B BEePXHEH WTO/bHE NPHLIOCH
CAeaThb BHIHOCKY TOYEK OKOHYATeNbHON pa3buBku. IlaA 3TOTO, KAk 3TO
SICHO W3 4Yep., CHAYana ONyCTUJAH OTBEC ,B“ 10 noa”ere coBnaicHus ¢ ot-
BECOM ,A“, uYTO [POBEPHIOCH TEOLOMUTOM. 3arem, 3Hasi paccTosiHuHe OT-
HOC4 OCH IITOJABHH OT OCH TYHHE/M, HAULIH TOUKY ,C* Ha ocH TyHHeNd H
3aKPenuAN ee MOCTAaHOBKOH oTBeca na ckobe ,C“. BriHocka oCH TyHHES
IO BBICOTE M HAXOXKIeHHE TouykH ,J/1“ Ha BepxHeH ckobe yxe He npencra-
BHJA 3aTpyAHeHni. Beo paboTy, paau yTOUHEHHS, NpOLesalt 8 pas W BCAKHHA
pa3 Ha CKOOB HAHOCWAHM IUTPHX HANWJIBHHKOM. 3aTeéM B3AMM CpejiHee.

& 4. Paséuska TyHHelefl ¢ KpuBOAMHEAHOH OCbHIO. [1pousBoaCTBO

pa6oT no paséuUBKE TYHHENbHOM OCH MOJ 3eMiel, B cayyad KPHBOJIMHEH-

HOTO DAacnonOXeHHsl COOPYHEHHA B nJjiaie, B CYUIHOCTH cBOeH HHuYEM HeE

PasHHTCA OT MOAOGHOro poia paboT HA NHEBHOH IOBEPXHOCTH, €C/H, KO-
HE4YHO, BBECTH COOTBETCTBYIOLLYIO MONPABKY HA BCE OCOGEHHOCTH TYHHENb-
HBIX Pa36GKHBOK IOJ 3eMJel: TeMHOTY, MJI0XYI0 BHAHMOCTH BCJACACTBHE Chl-
POCTH, y3KME MpOCTPAHCTBA, TEeCHbIE 1M NPOM3BOACTBA TIEONRE3HUECKUX
pa6ot Hu np.

AHaZOTMUHO TOMY, KaK W 1NpH pasGuBKe NpPAMOJMHEHHOH OCH TyH-
He.is, NpH pa3buBKe KPUBOAMHEHHOH OCH CIACAYET DA3THUATH:

a) npeaBapHUTeNbHYIO PasOUBKY H

L J
B) OKOHUYATEJbHYIO pasOHUBKY.

[MpenBapureabaass pa3busxa, Kak 0ObIUHO, H B CAyUae KPU-

BOJMHEHHON OCHM MMEeT 1eAbl0 1aTb HANPaBJAEHHE HCKJIIUHTENBHO 115
pA3pabOTKH HANPABAIONER WTOAbHU. PaboTa BRINOJHIETCA TEXHHKOM H
TpebyeT DYJETKY HJAU JEeHTY.

[IpesBapuTeabHyI0 pPasOUBKY OCH TyHHEIs ynoOHee BCero npousBo-
AWTH N0 ,cNocofy nocaegoBaTeabHBX X0pa“ Cnoco6 »3T1oOT,
KaK M3BECTHO, COCTOMT B TOM, uTO OT Tanrenca A (uepT. 81) Ha npoxoa-
wenun npamoit AT OTK/IaIHIBAIOT Kakylo-1460 IJAUHY S, KaKOBYIO IIPHRH-

] 9

MaeMm 3a XOpay. Toraa uMeem Y=g oTkyga y; =2y =——. A no-

R

TOMY [PAKTHYECKH Mpouecc paboThl CBEALTCA K CIELYIGUIMM OUEpalUaM:
NpH 3aJaHHOM pajHyce KPHBOH R BHLIOUPAIOT S ¥ BHIYMCAAT Y H Y. 3a-
TeM Ha NPOJOKEHHUH NPAMOH OTKIAAbIBAIOT S W 3a0HBAIOT KO Ot 3a06u-
TOr0 K042 HATATHBAKOT PYJETKY ¢ Mepoid y, a 0T A HaTATHBAIOT PYJIETKY
¢ mepo#i S. B TomM wmecTe, rAe COHAYTCA HATAHYTHE PYJAETKH, NOJIYHAOT
Touky 1 KpuBO# H 3a0MBAIOT KOJI. 3aTeM OTKJIANBIBAIOT S HA NPOJOJIKE-
HUM npaMoit AL. HararusawoT pysaetky ¢ Mepo# y, H JAPYryio ¢ MepoH S
nonyuaoT Touky Il kpuso#t M T. I ,

B BHIy TOro, 4To npexBapHTe]bHas pas6uBKA (IPOM3BOLHTCA B Ha-
NpaBaAsIOEN WTOJIbHE, B NPOCTPAHCTBAX TECHBIX M Y3KHX, BEAHUHHA S
OTpaHUYEHA MO0 CBOEMY Da3Mepy.

T
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Ecau npHHATE WHPHHY HanpaBAsiomledl MWITOABHH ,a* U panuyc Kpu-
BOH, Ha KOTOPOA paclnonoXeH TyHHeab, R, To, cornacko yepT. 81, umeem
CAeAYIOUYIO 3aBHCHMGCTD:
S a

T:R Sin 5

2
C JOCTATOYHOH CTEMEHBIO TOUHOCTH MOXET NPHHSATH, YTO Y, — 2y e= R

H 3TO JOJKHO OblTb MeHbIIe

b4

a
2
OTKy1a S l/ R;‘

MNpaxkTuyeckn npu pasGuBKe IITONEH WHUPHHOK 1,6 10 2,2 M. yroa
«=3° #u Torma xopma S 6yzer npu R-—200 m. S=1048 wm., npu
R=300 M., S-—15,72 m.; npy R—400 M., S=20,96 M. u T. x.

M3 paccmoTpenuss BLII€ONMCAHHOTO
cnocoba pasOHUBKH KPHBOJMHEHHOH OCH
TYHH@JS BHAHO, YTO 31EChb OWHOKH H3Me-
peHuil ¥ nocrpoeruil 6ynyT HAKOMAATHCSH.

TounocTe pasduBku OyuneT, BO-
obue roBopst, NOMHMO NPOYHX IIO-
rpemsocTel, TeM 6oablue, yem 6o/bile
pardyc kpuBoik R u uem meHbuie S.

Hnn  o6o3naueHuu ToOueK TpH
9TOH NpejBapUTENbHON pa3bUBKe Cay-

XKHUT yale BCero OTBEC,
- KOTOpHIH IMOJBEIIMBAET-
FON cs BBEpXy WITOJbHH K
rBO310 HAd CKobe o

L : P

Yep. 81.

IIHYp KOTOPOTO XOPOLIO OCBEUAeTCsA, OCOGEHHO, €CAH MOCTABHThL M03aIH
auct Geaolt Gymary.

Oxonuatenbwas pasabGuBka. [ OKOHuUATE/NLHOH pasGUBKHU
OCH TYHHEJd, PacnoJOXKEHHOT0 Ha KPEBOH, NOJL3YIOTCS METOAOM BIIHCAH-
HOTO MHOTOYroJbHHKA.

ODTOT METOXA pa3bMBKH KPHBOM Kak Heabssi 60Jee OTBEYAeT TPYAHHIM
YC/IOBHAM TYHHENBHOH pabOoThl, CBA3aHHOH ¢ TeCHOTOH paGoyero npo-
CTPaHCTBA.

Pas6uska coctout B caeaywimeM (uepr. 82): nycTe Touka A ecThb
nauyano kpusoi. Toukn I, II, Il ¥ T. A. HEOGXOANMO HAMETHTbL BHYTPH TyH-
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wend. Jonycrum, uro A —[==[—Il==1—1[ u 7. 1 Beiuucaup yroa a npu
panuyce Kpuso# R u Hailad mo yray Xopay S, CTAHOBMMCH C TEOLOJUTOM
B Touke A m manpasasem TpyGy BAoab no xacatensHoit AT. Cpenas Ha

jo.d
aumMGe OTCUET, MOBEPTHIBACM ANUAAXY HA yroa —5— H BeliuM Mo Tpyoe

na auauio A-1, Ha ausauu A-l ormepsaeM IJHHY S M NOJAy4YaeM TOUKY I
rie W craBuM 3Hak. Takum o6pasom, OKOHYaTe/nbHO QHKCApYyeM NEPBYIO
Touky | kpuBoit. [locsae 3TOro nepeHoCHM TEONOMHT B TOUKY I u Hanpas-
aseM Tpy6y ma Touky A, genaem Ha JuMOe OTCYeT, MPUAAEM €My yron d,
nepeBoguM TpyOy depe3 3€HMT M BEUWHM 10 Tpy6e auumio 1—II, Ha Hed
OTKAAfpIBAeM S, no/aydaem BTOpylo TO4Ky [ KPHBOA M OKOHYATENBHO dnk-
cupyem ee. Tak palora Benercs u JHanee.

[ToyunrtenabHbId H HH-
TepeCcHbIH puMep pa3OUBKH
OCH KPHBOJHHEHHOTrO TYH-
measi umeercss Ha 5,0—53
kam. goporn Xyp-Apoasa
(Chur - Arosa) B KaHTOHE
I'payGronen 8 [l sednapus.
[TlepBonayanbHO 34€CH HE
6BIJI0 HHUKAKOrO TYHHEIA.
O6Banbl B ropax BHHYIHIH
COOpPYZLMUTH NePBLIA TYHHED
anuaoit 154 M. OnHako, B
1913 r. Opou3oWaH CTOIB
3HAUYUTEJbHBIE ONUJ3HH H
CMELIEHUS TOPHOTO MAacCH-
B4, B KOTOPOM OBl NPOGHT
TYHHEJb, 4TO 00Ae/NKa TYH-
HeJs CUABHO NeHOPMHPOBA-
nace. - O3a6ouuBasch 6e30-
aCHOCTBIO ABHKEHHUA, Obl0
pelleHo NepecTpouTh TYH-
Heab. [To HOBOMY MPOECKTY
©r0 MOJHAA AAdHa cocrapager 283 M. DTOT BTOPOH TyHHEAb 3ajncraer
B ray6HHE TOPHOrO MAacCuWBa, B YCTOHYMBLIX TOPHBIX TOpPOJAX. 216 wm.
TYHHENS COOPYXeHO BHOBb. 32 M. OCTan0Ch OT CTAPOro TyHHE/ 6e3 ne-
pelesKH K 3D M. MepefenaHo ¢ ycuaeHHeM o6nexd Kee30-0e TOHOM. —
TpaccupoBka ¥ pa3GiBKa HOBOTO TyHHeN MPOU3BOAMAACH TaK: 6rl1a BOC-
CTaHOBJEHA W 3aCHATAa TPACCa JMHMH BAOJb IOCCE. ITA TPACCA NOCTYKHIA
OCHOBOIl /sl AanbHeiwmux nocrpoenuis (vepr. 83). Kimea Tpaccy wocce H
MJ4H 3aCHATOrO B IOPH30HTANAX MACCUBA rOPbI, HAHECAH HA NJAH NPOEK-
THPYEMYIO OCb HOBOTO TYHHEJs, HAMETH/H HANpaBaCHUA 60OKOBHIX 1UTO-
JIeH,—ONpEeIeJNIH Yk, 00pasyemMble HalPaBJIEHHEM STHX WTOACH C Tpaccoi
JHHAM 0O 1OCce. 3areM, NPUCTYNHAM K pasbuBke OOKOBBIX WITOJEH MpH
nocpenctse ¢TBopoB. Onpeaenus Ha Tpacce CTaporo occe, Jand TEOAO-
JUTOM HanpaBJeHHe IUTOJLHH U 3aTeM, HAMETHIH B HAType TOUKH A,B,C
u tTouku D.E u F. 3arem, nauaau paboty co ctoponnl Xyp. Boccranosus
TOYHO OCh CTAPOr0 WOCCE M HAMETHB TAHIEHCHl 2 W Bepluudy yria noso-
poTa 3, COOTBETCTBYIOWLYIO LEHTPATbHOMY YI1y 28°40', naau nanpasieHue
ocH BXOAHOH uactH Tyudens. Co cTopoHE Apo3a Takke BOCCTAHOBH/H
TOYHO OCb CTAPOro IIOCCE M MO CNnoco0y OMHCAHHOTO MHOrOYTOJbHHKA
paséuid KpuByw paadycom 60 M. mpud UCHTPalbHOM YI/IE 49°40'. Ha

Uep. 82.
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He6OAbIIOM YUYaCTKE 3Ta KPHBas BXOAWT B CTapHi Tynheab. Ha stom npo
THXKEHHH KPHUBYIO pa30HBaNH NO CNocoGy OMMCAaHHOTO MHOTOYrOJbHHKA,
3aTEM HaMeTHJHK NPSAMYI BCTaBKy CO CTOpPOBb Xyp M Janbule pa3buBanu
kpuByio paguyca 60 wm. no xopaam. TeMm BpemeHeM Hauanucb paGoTe B-
O6OKOBLIX WITOAbHAX. Koraa O6okoOBHE IITOMBHM AOCULIM IO OCH TYHHeJd,
TO PaCIIKPHJM WTOALHIO H, DYKOBOACTBYSCh JAHHEIMH KaMepa/bHOH paboThl,
HAMETHJH HANDABJAEHHE KaCATENbHOH K KPHBOH OCHM TyHHens. IJTO ObuIH
yrae 96°32'4” u 83°27'56”. Himest 3TH TOYKH, CTaAd B TyHHeJEe pa3GHBATh
KpuByi no xopaam. Cumbiuky npousowan 29 mas u 25 mas 1914 1. Tlocae:
9TOTO MPOBEPUAM OKOHYATENbHYIO Da3buUBKY Tynueas. Hepaska okaszaznach.
He npesblInaomed 2 cm.

0 n 20 30 40 50 G0 0 §0 90 100 »

" af

.

Uep. 83. Pasbueka xpuBoapHefiHOro TyHHens Ha nopore Xyp-Aposa.

3ameuaTeIbHBIA cayuaid pasOUBKM KPHBOJNHHEHHOTO TYHHEIS HMEA
MECTO Npu nocTpoiike TyHwveas Bebepkorens ,pacnosoXKeHHOTO HA AOBONBHO
KpyTod KpuBo# panuyca 189,62 M. TyHHenr paspabGaTeiBajcsi repMaHCKUM
cnoco60M ¢ DpPHMEHEHHEM OMNOPHOrO sApa u O6OKOBOH HANpaBAfOUIEH
wronbun. [locnennee o6CTOATENBCTBO B CBA3Y C KPHBOJHHEHHOCTBIO TYH-
HeNs OHIO CONPAXEHO B OTHOWEHHW Pa3OHuBKM paboT ¢ KPyOHLIMH OCI0XK-
HenuaMu. Ock 60KOBOH IITOMBLHM OBblA PACHONOXEHA HA ylajteHHHd 3,26 M.
B CTODOHY, HapyXy XpuBoH. DOKOByH IMITOJNLHIO NPHILIOCH Da3OHBATDH,.
KaK KPHBOJHHeHHyI0, paguyca 189,62-1-3,26 = 192,88 m. YcranoBka oTse-
coB ,A“ (ofo3HaueHue naHO NpUMEHHTEABHO K uep. 80) He mpencTaBH/AA-
Tpyddocreii. He 6mao Tpynnoctelt w B BhIBOCKE OoTBeca ,B“, HO koraa
NPHULIOCh ONpPeJensTh OChb TYHHEJAS W HAXOAHTh TOukH ,C“, TO BCAKMH
Pa3 NPHXOAHAOCH BBICYHTHIBATL M BBOAMTHL NONPABKH HA YMEHbIIEHHE KPH-
BH3HEl OCEBOH MPOAOJBHOH JIMHMH TyHHEJd. DTO 0KA3aA0ChH AEJOM XJOMOT-
JUBHIM M COOPSLUKEHHBIM B Nporecce paboTel 0O pazbHBKE C NOrpewHo-
craMy, Bnpodem, He6oablnasg AJAMHA TYHHENS—360 M.—3HadHTeAbHO COKPA-
Tuna 00‘eM XJONOTIHBLIX PabOT M YMEHBIINIA HEBEPHOCTH NO PasOHBKE.

BusupHbie wtoabuu. Ecay Tynnenp, xoTa O6bl Naxe HAa HEBHAYHUTENb-
HOM CBOEM MPOTSKEHHH, B CBOEH BXONHOH YACTH DPACMOJOXEH Ha KPHUBOH,
TO 3TO HECKOJbKO YCJIOXHAET TPACCHPOBKY TyHHEAd. [losToMy B Ledx.
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60osee MpocTOod H yAOoOHOH TpPACCHPOBKH, a 3aTeM A/aR OOJEr4yeHHs pas-
6UBKH OCH TyHHeJs NoJA 3emiedl o6paialoTcs K cnocoby TaxK Ha3biBAEMBIX
,BUBHPHBIX wwToNeH. OOBYHO BHU3MPHBIE IITOJBHM HE HMEIOT 33 COO0H
HHOTO TEXHHUYECKOrO0 ONpPaBAaHMsl, KAK TOJIbKO CAYKHTb Jas 6onee yao6-
HOH M BepHOH pa3OHBKH OCH TYHHE/S.

[TpuMepsl BU3MDHBIX LITONEH HEMHOTOYHMCJIEHHS!,

-~ Budupran wromsna
4 !

Yep. 84, Busupnas wtoseHa Cypamckoro tyrHead. (3acHara B 1927 r.).

[1pu nocrpoiixe Cypamckoro Tynuens Ha Kaskase anunoit 3972,71 m.
B 3amajHOH uYacTH e€ro, pAacnoNOXEHHOH Ha KpUBON paxuyca 277,4 M.,
6bln1a npoGuTa ,BH3HPHAsd IUTOAbHAY (uep. 84), HbiHE 3anenaHHAs KaMeH-
HOH KJIaIKOH M BHIMMAd CHAapYXM TYHHEAA €O CTOPOHHI cT. Lluna.

CHMI/IOHCKHE TYHHE/b, Kas H3BECTHO, COCTOMT M3 ABYX ONHOMYTHBIX
TYHHEJeH, pacnonoxeHuulx Ha paccrosuud 17,0 M. ock OT oCH Apyroro.
B cBoe# KaK 10XHOH, Tak U CEBEPHOK 4acTH, CO CTOPOHHI CT. bpur u Mseane
TyHHENb Pa3buT no kpuso# pamuyca 300 M. B BuAy TOTO, 4TO TPACCHPOBKA

Ir
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STOr0 BeNHYAHLIET0 B MHPE KeNe3lOLOPOXKHOIO TYHHEAA—Ero IJIMHA
19,87 kwm. —TPEACTABAANA coboif HE Mano TPYAHOCTEH—OBLITH NPOOHTHI
,BH3HPHBIE WITOALHH® (uep. 85).

Cen- FOTapL[CKHH TYHHEJAb B I0WHON 4YacTH B CTOPOHBI Afiposo pa36m
"Ha kpuBoi paguyca 300 M. Ina Toro, uTobul B Hanbosblliell mepe obec-
NEeYHTh BEPHOCTL paboT no pa3buBKe OCH TyHHeaAsd noj 3emael, 6b1a 3a-
JlaH4 BH3HpHAsl IITOJBHA. YCTPOHCTBOM €€ OTKPHIBANACh BO3MOXHOCTb Tpac-
CHPOBaTh OCb TYHHENS HA MOBEPXHOCTH 3€MJAHM [I0 NPAMOMY HaIlPAaBAEHHIO
OT ceBepHOH oOcepBaTOopru A0 [OXHOH 00cepBAaTOPUH, NPH YEM B CEBEPHOM
4aCTH €O CTOpPOHB [elIeHEeH MPHIIAOCE NMPOOUTL BU3HPHYIO WITONBHIO B
HeGoabulOM otpore xpebTa. Takum oOpasom, 3aeck 006pasoBanacb €HIE H
[ITOJNBHS, QTAENBHO Paclo/IOXKEHHAsd OT [VIABHOTO TYHHEJs.

.
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Yep. 85. O6wmit nnad pacrnonowedua BusepHsix mroner CHMINIOHCKOTO TYHHENS.

HMuorga ycTpoHCTBOM BH3HDHOK INTONBHH JOCTHTAeTCs HE TOJBKO
1enb JaTh BO3MOXHOCTh BEPHOrO NPOM3BOACTBA PAOOT MO TPACCUPOBKE H
Pa3OMBKE OCH TyHHENs, HO TaK e U 00eCleYynTh HAUAYYIUYI BEHTHASLUIO.
ITpexkpacHpiM npUMEpPOM CKa3aHHOIO MOXET CIYXUTb KPYroBOH TYHHENb B
Illseiinapuy, pasGUTHIH NPH NOCPEACTBE BHU3HPHOH IITOJLHH.

Q 10 2o 30 Lo 50 &5
[ SRR ke P S

Yep. 86. Busupnaa wrtoasHs CHMILIOHCKOTO TYHHENS,

Taxum 06pasov ycTpOHCTBOM BU3HDHBIX ILITOJNEH IOCTHMAETCA YOPO-
mEeHHe W TOYHOCTh B pa3buDKe KPUBONHMHEHHBIX TyHHesne#. [IpumeHcHHe
BH3MPHBIX WITOJEH BEChbMa UeNec0006Pa3HO NP KPUBOJHUHEHHBIX OUePTAHUSAX
BXOJ0B IJMHHLIX TyHHEJMeH.

§ 4. BepTukaabHble U HaKJAOHHbIC WAXTbhl. FOPU3OHTANBHO pacno-
JIOWEHHbie WTOAbHU (OKHa). Crnoco6 pa3GUBKM TyHHeNAsS MNpPH MOCPENCTBE
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waxT BecbMa yno6eH ¥ pauuosanes. [lpumeHeHue waxt GuiBaeT BO3MOXHG
TOJbKO TOTJd, €CJW TOPHBIA MAacCHB HajJ TYHHENEM HEe OYeHb BeJHK.

Becbma paunonasbHO nonb30BaThest AN paboT no pasGUBKe TyHHENS
TEMU WIAXTAMH, KOTODHIE NMPEAHA3HAYATOTCA AJS yBENAHueHHs (QPOHTA CTPO-
HTENbHBIX DPA0OT H, TakuMm 00pa3oM, HMEIT CBOE€ SKOHOMHYECKOE ONpaB-
laHye, HE3aBUCHMO OT NOJNb30BAHHA HMH A Pa3sOMBKH OCH TyHHeas. 3a-
KAaAbBaTh e 1NaXThl CNEUHadbHO TOJALKO JAAS pa3bGMBKM OCH TyHHEAsS
ObiBaeT OOLIYHO BecbMa Joporo. K Tomy e HAalo 3aMeTHTb, YTO TakKHe
CeUHaNbHbE AXTH OBIBAIOT HYXHB TOJBKO B MCK/IIOYHTENBHHX CAyYasx
NpH CAOXKHOM KDHBOJNHHEHHOM DaCcMNONOXEHHH TYHHeN s B MJaHe.

BriGOp MecT pacnonoKeHUs 1IAXT, HE3aBUCHMO JAa¥e OT TOro, npei-
HA3HAYAKTCS JIW OHW IAS PasBUTHA (QpPOHTA pabOT HAM  HCKAIUYHUTENBHO
Ang ueneit pasbUBKH OCH TYHHEJH, OOYC/NOBIUBAETCH M IEOJOTHYECKHMH,
M THAPOJOTHYECKHMH OCOGEHHOCTAMM MecTHocTH. B rTex cayuasx, ecan
IIaXThl HAMEWAKTCA HAa OCH OYyAYLIEro TYHHEJsI HIM B CTOPOHE HAa HebOJb-
ILIOM yJaJIeHHH OT OCH B Npeienax TYHHeNs, TO HeoOXOAuMO, 4To6h WaxTa
HE CTala BNOCACACTBMHM NYTEM J/NA NPHTOKA B TYHHEIb TPYHTOBBIX BOJ.

Tynnenb I'atTuko maxogsmuiics Ha anuuu Canrua-bopromanepa-Apona
umeer nauny 3308, 63 m.,—Ha BCeM CBOEM NPOTSIKEHHM pPACMOJNOXKEH Ha
ykaone 000779 u cocrour B naade u3 KpuBoH paauyca 600 M., IAHHOH
303,75 M., npamoi anuuo# 1762,03 m. BTOpo#l kpuso# paauyca 1000 m.
n nauHol 412,17 m., BTOpO#l NpaMoil anHOR 625,45 M. M, HaKOHEl|, TpeTheli
KpuBO#A paamyca 600 M. u anauHo# 145,23 M. BBHAY TAKOro CJI0XHOTO BHIA
PacnoNOXKEHUsT TYHHENs! B NJlaHe Pa3bMBKA €r0 HE MOT/Ia He NPeNCTaBJATH.
U3BECTHLIX TpyaHocTeil. Bmecte ¢ Tem [aTTUKO TyHHEAL NPEACTaBAAN
TPYAHOCTH HE TOJABKO IJst reojesudeckux paboT nofd semJjell, HO H CTpoOH-
TeJbHbIC: TYHHENb OJHOCKATHbIA. [loaTomy mpoGuBaTh ero ¢ 06eHx CTOpOH
OOLIYHBIM TIOPSJIKOM HE NPEACTABASIOCH BO3MOXHBIM BBHLY BOJOHCCHO-
ctd TpyHTOB. [lns passuTus GpoHTa paGoT GHIO 3aM0XEHO 4 BEPTHKAAb-
HBIX WaxThl. DTHMU L1aXTaMH BOCIOJL30BANHCH U AAR PAa3OUBKM TyHHeEJe
NoA 3eMJeH. 3aMedaTenbHO TO, YTO 3TH WIAXTH 3a/J0XKEHH HE HA OCH TyH-
HEJS, a HECKOJbKO B CTOPOHE.

XuHranckuit TyEHenb AnuHOl 3078 M. umeer 18 BepTHXANBHBIX MIAXT,
NpEeIHA3HAYABWHAXCA AN Pa3sBUTHA (QpoHTA paboT, AJ8 BEHTUIAAUMH, LA
BOLOOTIMBA M NSl BLIEMKHM BHIpa6OTaHHOH MOpPOAH.—BBHAY TOrO, uTO
TYHHEIb PAacloNOXeH UeJUKOM Ha NPAMOH JIs PA3OUBKH OCH TYHHENS IO
sem/aed 00palnaTbCs K MOCPEACTBY INAXT HH Pady HE NPHUILNOCH.

Muorma maxThl A48 pasGuBKH OCM TYHHENS YCTPAMBAIOT B MNOAXOL-
HbIX K TYHHEJIO Bbl€MKax. PaccMOTpuUM As19 npuMepa pacrnonoxkeHue maxt
npu paséuske ocu JDKajKypckoro TyHHeas Ha 195—197 kM. Ha JUHHH
Tudpauc-IDxynvda. Txamkypckuil TysHeab aaunolt 1705 M. pacnosoxen
Ha NpPAMOHA. 3aKNaibiBAaTh WAXThi HA MPOTHIKEHUH CaMOTO TYH-
HesM st He ObN0 HM HaZOGHOCTH B CTPOUTENLHOM OTHOIIEHHH, HH BO3-
MOXXHOCTM, TaK KAdK HA/MEralomMil Hax TYHHENEM MacCHMB TOPbl BEJHK 1O
CBOMM pa3sMepaM. 3aTo Ha MOJAXONAX K TYHHEJI0 3aJ0KEHO 8 IaxT: nBe
C BOCTOYHOH M INECTH C 3aNaAHON CTOPOHBL C BOCTOYHOM CTOPOHBI NyTh
Ha NOAXOJAAX K TYHHEIIO pAacCHoNOXKeH 10 KpuBoH. B 6 m. nepes mnop-
TaJOM DAcClloNOXeHa Hanpasasiollas W pabouas maxra rayGuHOH OKOJO
24 M. Jra IaxTa CAyKuIa A% paspaboOTKU MOAXOLHOH BLIEMKH H 14
pasbuBku ocu TyHHend. XoTsa JKaIxypckuil TYHHEIb H PacloJOXKeH mo
NpPAMOM, OLHAKO MOAXOAH K HEMY pPAacnoJOMeHbl Ha KPHBBHIX.—IIpu pas-
6HBKe TyHHeEJs C BOCTOYHOH CTOPOHBI GBIIO MPU3HAHO HEOOGXOLMMBIM 5
TOYHOCTH MPOH3BOACTBA PaGoT MO paséUBKe OCH TYHHENs 3a4aThb BU3HP-
HYIO IITOJBHIO B 56 w. DTa ILTONBHA LOMKHA GBI CNYKHTh HCKIIOYATENLHO
NpH pasbHUBKE OCH TyHHEJs BHYTDH rOPHOTO MaccuBa. [las pasGusku 3TOH

~1
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raaneped noTpeb0OBaOCh 3aA0KHUTb 2 wWAaXTHl Tay6uHoi 17 M. C szanannoi
CTOPOHbI MOAXOA K TYHHE/NH TaK Ke pacnoOKeH [0 KPHUBON paauyca
600 M. kaK ¥ Ha BOCTOYHOH CTOPOHE, HO TOJbKO KPHBAsI 31€Ch MHIET B
o6paTHyio CTOPORY M ob6pasyer 6ykBy S. 3aTem, mier mnpsmas BCTaBKa
nnunoi 1762,03 m., a nanee onste obpaTtHaa kpusas paamyca 1000 M.,
YyTO ONsiTh HAaeT B naaHe Oyxksy S. BBuAy oTHX ABYX S-0B riaBHbIM 06pa-
30M BBUAY BTOPOro S'a B ueasx 6osee TOYHOH PasGUBKH MOAXOLOB K TYH-
HEJIIO 3aJ10KMJM NATh IWIAaXT HAa OCH NYTH, U3 HUX 3 WIAXTH B MECTax Ha-
uaj KPHBOH (XapaKTepHblE TOYKH) H JIBE WIAXThl Ha MPOTSXKEHUH NepPBO
Oamicailiueds K TYHHeNO KPHBOH, NPUOIHSHTENBHO HA DPABHOM pACCTOSIHHH
APYr OT apyra. JTH NsTh I1AXT TAyOMHOH mNocaefoBaTensHo 235 M.
21,5 M, 195 M., 16,0 m. u 12,0 M. nanm BO3MOXKHOCTE BEPHO NpOOUTH
IUTOJbHIO U Pa3padaThiBaTh BHIEMKY aHIVIHACKHM cnocoGoM. B meaux xe
TOYHOH PasGUBKH CaMOro TYHHEJs MPHUIOCH 3a[aTh BH3HPHYIO INITCABHIO
ANKHOA OKOJIO 48 M., Ans 4Ero 10 HAaMpaBJEeHHIO JHHHM TyHHe d 38 M.
OT OpTa/Na NPUIIOCE 3aJI0XKHTh €1IE OJHY WaXTy,—Tra1y6unoi 29,8 m.

HakaonHble maxtsl. Hapsaay co cnocob6om NpoH3BOACTBA TYHHEBHLIX
pa6oT npu NOCPENCTBE BEPTHKAJLHBIX WIAXT MOMHO BCTPETHTb IpUMeHe-
HHE HIAXT HaKAOHHBIX. PasOHMBKA HX 6€3 COMHEHHS NpPEeACTaBAseT GOMbIIHE
TPYRHOCTH, HEXEJU WAaXT BEPTHKAJAbHBIX, HO 3aTO B CTPOHTEJBHOM OTHO-
IIEHHHM YCTPOKCTBO HX OOBIYHO CONPRMKEHO CO 3HAYUTENLHBIMH BBLITOLAMH
B OTHOULICHHH BLIBO3KH I'OPDHOH NODOALI H3 TYHHEJ s,

Ilpu nocrpoiike tyuuens 521 sep. Ces. JoHemwo# xen. nop.s 75 m.
oT Popakosckoro noprasna Ha ormere 166,00 M. 6blia s3anoxkeHa HAKAOH-
Has 1WaxTa W JOBEAEHA N0 OCHOBAHMA TYyHHes (IO OoTM. 136,00 m.) IlaxTa
pacno/aoxesa Ha OCH TyHHens M HMena ykaow 1:1,5. Ee nauna oxono
55,5 m. pasmep 2,3 x 2,3 m.

Haka0HHBIE WAXTH MMEOT NPHMEHEHHE H B IHIDOTEXHHYECKHX TYH-
BeJAX IPH MOCTPORKE FHAPO-3NEKTPHYECKHX cTanumit. Tax, wanp., npu
nocrpoiike tyuHeas lTpy6kaam npobura maxra anudol 134,54 m. nox
yrnom 45°. Pa6oTa ycaoxuH.1ach T€M, YTO Ha4al0 [AXTHl H KOHEll ee JexaT
B MAaCCHBE TODHL.

[Ipn nocrpoiike Tynneas MyckonetkoHr B CeB. AMepuke AAMHOM
1471,9 M. OBI0 NPHMEHEHO JBE INAXTHI: OJHA BEPTHKAAbHAS IMYGHHOM
0KONI0 30 M. H Apyras HAaKJOHHAA ¢ ykjaonom 1:1,5 anaunoll okoao 82 M.

[Tpn nocrpokike TyHHeass HeckexOHHMHI 6bl1a 3a70XKEeHa HAKJIOHHAA
waxrta ¢ yxsaonoMm 1:1,6 m. Jauna wmaxter 160 M.

Fopu30HTalbHO pacnoioXeHHbie WTOMbHU (OKHA). B Tex cayuasx,
€CIM TYHHEJb PACMOJIOKEH B CKJIOHE TOpH, I/ NPOU3BOJACTBA TeOXE3H-
HECKBX PAGOT JJs1 pasGHBKM OCH TYHHEJS GBIBAET BO3MOXCHO O6pPATHTBLCS
K NOCPEACTBY BCMOMOraTedbHBIX FOPH30HTANBHO PACHOJOXKEHHBIX IITOAEA
(oxon). [lpuMeHenre TOPH3OHTAABELIX ITOMEH GyIET TeM pauHOHaALHEE,
YEM CJOXKHEE QUEpPTaHHE TYHHeJeHl B mJiaHe,

Hapsiny ¢ ynoGcTBOM npHMeHeHHst TOPU3OHTATLHO DACHOIOKEHHBIX
UITOJEH B OTHOIICHUM [IPOM3BOACTBA PASOMBKH OCH TYHHEAS NoOJ 3eMJei,
3TH LITOJABHH JOBOJBHO <aCTO HASHAYAKOTCH HCKAOUYUTEIBHO H MO €006
PAKCHHAM TEX BHITOA, KOTODHIE JOCTHIAIOTCA B CAMOM NPOHM3BOJCTBE CTPO-
- UTCABHBIX paboT: yBeanunsaercs (GpoHT paGoT MO paspaboTKe TyHHes,
YA0GHO OCYIUECTBAAETCS yJaJieHHe FOPHOH NOPOLH HA KOPOTKOM paccos-
HHW €€ BBIBO3KH. TakuM 06pa3soM npuMeHEHHE TOPH3OHTANbHBLIX LITOJEH,
IpH 33J0KCHUH TYHHE/CH B CKJIOHAX rOpbl AOBQJIBHO Y4CTO, HE3aBHCHMO
Aa¥e OT COOOpaKeHHil, CBA3AHHBIX C Pa30UBKOA OCH TYHHEJS NOA 3eMJEH.

[Mocne npousBomcTBa paboT 06ILEPEKOTHOCUHPOBCUHOTO Xapakrepa
HAMEYAITC MYHKTB, OTKyJa OyayT chaeiaaHsl NpopaBoTku mitoseH. Bcee
BLIODAHHBIE MECTa JO/DKHBI HMETh 3a COGOH c/edyloliee ONpaBiaHHe:
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1. Paamep npopaboTKe IWTOAbHH (OKHA) AO/MKEH ObiTb BO3MOMHO
sesnauuTesed. [IPAKTHYECKH, HA OCHOBAHHM DAAA TYHHEIbHBIX paboT,
MOXHO CYHTaTh, 4TO Npopa6oTka (OKHO) B CpPELHEM pPEIKO JOCTHraer
aauus 100 M. u 06bludO Koebaetca B npemenax ot 40 mo 60 m. Cevye-
HHe okHa okono 2,02,0 m.

9. Teonoruyeckue ycaoBHA AOMKHB GHITH ZOCTATOYHO G6/AaroNPHUATHHL.
HasectHo (cM. moit Tpys ,OCHOBBL reoJOTHH NPH NPOBEACHHH TYHHENCH®
p3a. 1928 . c¢rp. 10), 4TO NpH 3aM0XKEHUH TYHHEIA B CKJIOHE ropbl BCEraa
6biBaeT GOoJMblle INAHCOB BCTPETHTb cjabnie CHABHO pa3pylIeHHbIe TOpHBIE
NOPOJH.

3. Bce Mecra, BHOpaHuple A5 3aJ0XEHUA MWTOJEH (OKOH), MOMKHbI
06/127aTh AOCTYIHOCTHIO M PEaTbHOH BO3MOXKHOCTbIO [POH3BOACTBA pas-
paboTKH.

4. Bce mecTta, BHOPAHHBIE IJA 3aN0XEHHS IITOJEH, HOMKHBL TAK XKe
064a1aTh XOPOWEH BHIHMOCTBI H BO3MOXHOCTLIO reoMeTphueckoil (uo-
JUTOHHO) WX TPUTOHOMETPUYECKOH (TPHAHTYNSALUUOHHOM) YBASKH.

(TpexkpacHblil npumep pasOMBKM OCH TYHHEJEH [IDH MOCPELCTBE
BOKOBLIX IITO/MEH J4€T yuacToK iked. jop. auuuu Jasoc-Punnsyp (cm.
uyep. 20).

Tyuneab 3unpGepbepr anunofi 964 M. umeeT TpH OOKOBHIX MITOJNbHA
nporsaxennem 13,92 m., 21,69 M. u 66,47 M.

Crnenyromue sasa Tynneas—bBpomGenu 1 n BpomOenu I Bupy mx
He3HauNTeAbHOH AMHHH—I113 M. ¥ 232,56 M. yaanoco pasburh 6e3 mocpen-
crBa OOKOBBIX IITOJIEH.

YerBepThiil TyHHeab DapeHTpur anunoil 968 M. BBHILY €ro KpHBO-
JWHEHHOCTH,—TPH KPHBHX C ABYMS MPAMBIMU BCTABKAMH,—MDUILIOCL Pa3-
6uBaTh NpH mocpeicTBe Tpex GoxoBhix mTofed B 21,31 M, 45,34 M. 1
31,86 M.

Mareit TyRHeaL Busenep | pacnonoxes Ha xpuBoil paauyca 200 m.
UMeeT [pAMYIO BCTAaBKY, 3aTeM ONATh HAa KPHBOH pamuyca 250 m. u onaTh
#a npsamoit. [loaHas miuea Tysreas 450 m. OxHako, QAKTHYECKHM MO CH-
Ty4Udd MECTHOCTH NPEICTABUIOCH BO3MOXHBIM 3a/M0XKHTH TOJBKO JHIIb
onHy 60KOBYIO IWTOAbHIO IynHO#K 24,08 M Jlpyrue GOKOBHE UITOJIbHH
NOJAYYaNTUCh JIJHHHBIMH H CAHLWIKOM JOPOTHMH.

Yro KacaerTcs mecroro tynuens Busenep I, To sBuay HeGosblnoH
AauHB 96,5 M. pa3buBKa ero He NpPeJCTaBUMAA 3ATPYNHEHHH.

uapoTexHHYeCKHe TYHHENH, NpegHa3HauyaeMmbie JAs [POnyCcKa BOJIH,
B HEJAX MCMOJb30BAHMA €e A THAPO-3MEKTPHYeCKHX cTanuui B 60.b-
WIKHCTBE CJAYYaeB 3aJeraloT B CKJIOHAX TOPH M MOTOMY 0O CBOMM ecCTe-
CTBEHHBEIM YC/JOBHSM HMEIOT MHOTO G/IaroNpHATHBIX 00CTOATENBCTB K TOMY,
4TO6H TpH pa3bHBKE MX OCH NPHMEHAJHCb OOKOBHIE UITONBHH.

[NoMuMO TOro, 4To 3THM JHOCTHraeTcsi YZOOCTBO pPa3OHBKHU TYyHHEJA
H OTKPHIBAETCS BO3MOXHOCTH Pa3BUTHsl (poHTA PabOT, B 104b3Y NpuME-
HEHHA HMeHHO GOKOBBIX LITOJEH MPEANOYTHTENbHO lepel] BePTUKAJIbHBIMH
[IaXTAMH TOBOPMT €lIe H TO, YTO THAPOTEXHHYECKHE HAMOPHbie TYHHEIH
HCIBLITHIBAIOT 3HAYHTE/NbHOE BHYTPEHHEE AaBJEHHE M OKA3bIBAIOT HANop Ha
rOPHYIO NMOPOLY, 3aJe/Ka e OOKOBHIX WITOJMIEH NpOIe H HAaJeXHEe, He-
JKENH BEPTHKAJbHBIX IIAXT.

Tyuuens Teitruu (Teigitsch) miuHo#t 5256 M. umeeT TpU GOKOBHIX
wTonbHd 143 M, 140 M. u 95 m. Ha uep. 87 npeacrasien naad TYBHEAS U
noKasansl BCe TPH OOKOBBIX wToAbHH. Onpenenesue HANPABJECHHHA OCH
TyHHEAs OBJIO [POM3BEIEHO NPH NOCPENCTBE MOMUTORHOH c'eMkH. [lnuna
1-r0 y4acTKa TYHHEJ OT TOJOBHBIX COOPYMEeHHH 10 1 GOKOBOH IUTOABHK
Langmann cocrasasier 1857 M. 2-oi#f yuacTok Tynuens orT 1 LITOJBHH IO
2 6oxoBoit wroabHd Raftler umeer npotsxenue 1455 M. 3-A yuacTox



99

TyHHeas 10 3 G0KOBOK wWTOMBLHH Leiten- VAR
weber gauHoit 1415 M. H, Hakouel, 4-b# /’ﬁ S
yuacTok 1529 . O6pamaior Ha cebq & e
BHHMaHuE 1-BIH H 3-HH y4acTKH TYHHEJ: S AN (

4

OHHM HE NMPSMOJHHEHHH. 3/eCh CKa3aM0Ch \/
BaxsiHUE pelbeda MECTHOCTH M ONOTH- _ /)
yeckUX ocobenHocTelt padona. Kemanu /
oCcTaThbCcd B GJArONPHUATHOM IJs COOPY- \
JKEHUS THelce M He BBIXOJAHTh C TYHEE-
JeM B caabble aJvioBaTbHBIE OTJIOXKCHHS.

HanpaBnenne OGOKOBOH WTOJNBHH
JIA€TCSl WJIM MPH NOMOIIM TPHAHTYJISALHH,
KJIM Xe Npd NOCpeAcTBe paboT, OCHOBAH-
HbIX Ha NOJHTOHHOH c‘emke. [Ipm aTom
HE BaxHO, 4TuObl HanpasaeHue OOKOBOMH
LITOJABHH 00PA30BHIBANO C HANPABAEHUEM
OCH TYHHEJH 00534TE€AbHO NPAMOH yrox,
KaK 3TO DEKOMEHAOB2JOCh H NPAKTHKO-
BaJOCh B KOHIE IPOLIOTO Beka. B nacto-
see BpeMsi UMEETCH MHOIO f1PEKPAaCHbiX
NpUMepoB, Koraa 60KOBas IWTOMbHS NPH-
XOQHTCA HA MOBOPOTE (nepenoMme) rJaBs-
HOTO TYHHeJSs.

Kak yxe 6b170 Cka3aHO, NpPHUMEHE-
HHE OGOKOBBIX IUTOJIEH B THAPOTEXHHYE-
CKMX TYHHEJISX BECbMa 3HAYUTEJNbHO. B
5TOM OTHOIUEHHH, KaK Ha I[IPeKpacHblE .
nNpHMepbl, BO3MOMXHO yKa3aTb, [NOMHMO /\
Tynnenda Tefirny, eme Ha CJAeAYIOIIHE
THAPOTEXHHUECKHE TYHHE/H.

Tynunenb bap6epuna gaunoit 2350 M.
pacnoJsioxeH Ha npsAMOH U HMeeT ofHY 60-
KOBYIO LITOJBHIO JJHHOH OkoJio 160 M.

Tyaneap AmmTer uMeer B 06uIeH
CJI0XKHOCTH 6 OOKOBBIX LITOJEH,

Tynnens lNaprenwreiin umeer 2 6o-
KOBHIX IUTONBHH H OJHY IIaxTy.

Pa30OuBKa BepTHKaAbHBIX 1DAXT.
[locne BoiGopa MeCT pacnosokKeHHs WAaxT

NDORF
2000 wrs

%

690

1500

OBER KkROTT
1000

Yep. 87.

wOLLMISS

NpHCTYNaOT K UX pa3buBke. Bnepenu 3a L
IIaXTOI0 HAa OCH TPAcChl yCTaHABJHBAKOT (\ o™
JTOMOJHHUTE/bHBIE CHTHAJAB BELIKH, IJS S guowhuey pem sy |

4ero yCTaHAB/JAMBAIOT H L@HTPHPYIOT TEO- AN / K )\ X
JOJMUT HaN OJHHM H3 NMPOMEXYTOYHBIX 3 C

NYHKTOB Tpacchl, JAeXanmmx OJMKe K /
1axTe, 6epyT HANPaB/IEHHE MO BU3HPHO- (
My 3HAKy HAH 110 OJHXKailleMy CHrHaay
H [epEeHOCAT HanpasJeHHE BO3MOXKHO
TOYHEE HA CHIHAAbLL, YCTAHOBJEHHbIE Ya
BOJIM3Y 1AXTHI. /

/
Paz6uB TOYHO WEHTP IHAXTH, NpH- /’) \

CTYNawT K YCTAHOBKE [MEPBLIX BEHLOB
LIaxXTHOH Kpenn. =/
Ilas npoBepKyu HampaB/eHHs IIAXTH -

[IpU €€ ONMYCKAHHHK NOCTYynawT Tak: MpH-



LU

6/1M3UTENbHO N0 OCH Tpacch 3a0MBAlOT € BHYTDEHHEH CTODOHHE! BEDXHATOY
BEHLA B¢ CTPOMTEJAbHBIE CKOOBI, pacfosaras TaKOBHE Tropu3oHTanbHO. Ha
STH CKOOBI, NPH MOMOIIM 3anuAa TPEXrPAHHLIM HANHJIBHHKOM, NEPeHOCHT
HanpaBJeHHe OCH TPACCHl, NJs1 YE€ro MOJb3YIOTCA TEOLOJHTOM, HEHTPHPO-
BaHHBIM HaJ OJHHM M3 CHMTHAJIOB, HAXONALIHXCA BOAM3H LIAXTHI.

Pa36uHBKAa OCH TYHHEJNS Ye€pe3 BCPTHKAJbHBIE MAaXTHhl.
[lpu pasbuBke OCH TyHHEJA 4E€PE3 BEPTHKAJBHYIO (LAXTYy MOCTYNaloT cJie-
AyiomuM 06pasom,

[TpenBaputenbHO 1O NMpHCTYNa K paGoTaM, NOCJAE OKOHUATeNbHOH M
TOYHOH DPA36MUBKH OCH TYHHEAH HAa JHEBHOH NOBEPXHOCTH 3€MJIM OJHHM M3
cnoco6oB, OMHCAHHBIX BHILIE, HAMEUYAETCA BEPTHKANbHAS OCh INAXTHI, NMPH-
yem OCb €e OnpenenseTcs HE MEHee, KaK TPeMd TOYKAMM H 33aKpenseTcs
KaMeHHbBIMH MM OETOHHBIMH MACCHBKaMH € 3AJ€MAaHHBIMM JI€ PEBSHHBIMM
KOJIOJKAMH, B KOTODble 3a0HBAIOTCA TEO34M, 0003HAualolllHe€ TOYKH OCHE:
maxtTel. TOYHO Tak e ONpeAensieTCs U 3aKPEIIAeTCS Ha JHEBHOH NOBEPX-
HOCTH 3€MJIH HAaNpaBJsfoUlas JUHHSA TYHHENs B CAydae, KOTAa OCb IaxTil
OTHEeCEeHA napantenbHo ocu TyHHess. [locse Becbma TmareapHol pasbUBKH
OCH IIAXTHl M HANPABJSIOMEH JHHHH TOUYKM OCH OTMEHAIOTCS [0 TEOAONUTY
Ha NOMOCTE, NOCTPOEHHOM HaJ BEPTHKAJILHON IIAXTOH H 3aT1eM, NPH NOMOMILH
OTBECOB M3 TOHKOH NPOBOJIOKH NEPEHOCATCH HA MOJAOLIBY MIAXTH U TYHHEN
C BO3MOXHOI TIIATEJNbHOCTBIO M TaM OHH 3aKpEenJsoTcH.

[Tpu yray6neHuy IIaxThl HaMpaBJEHHE OCH TYHHENs OlpeJeasercs
no oreecy. Korga maxra poseiena O NOAOLUBH HALPABJSIOWER WTOMbHH,,
NPUCTYNAIOT K MEPEHECEHWIO HANPaBJICHH OCH TYHHEAS C MOBEPXHOCTH
3eMaH NMOX 3emato. Jlast 3TOH Lenu BTOPHYHO MPOBEPSIOT BbIIIEYKA3aHHEIM
cnoco60M MeTKH Ha cko6ax, Mocje 4ero K cko0aMm y MeTOK NMPHKpensior
BMECTO IIHYpPa JAaTYHHYI0 [POBOJOKY TOJMUHHOR B 1 MM., K HHXHEMY
KOHIlY KOTOpDOH HEBLICOKO HaJd NONOLIBOA Hanpap/igiOmied MITONbHH, NPH-
KPEMJIAOT BMECTO OTBECA THPIO B O AW 6 Krp. B 3aBUCHUMOCTH OT Tay-
6unpl waxTel. [locae Toro eme pas y6exaaloTcd B TOYHOCTH NpPUKpenJe-
HUS KOHLOB NPOBOJIOKH K CK0GaM NPOTHB OCH TyHHead. Jnd 310r0 BHOBB.
UEHTPHPYIOT TEOLOJHT U YCTAHABJWBAIOT HUTAHHBIH KPECT MO CAMOMY 1aJ/ib-
HEMY W3 BHIMMBIX CHTHAJOB TPACCHI

[MTocae sakpensenust aumba U aauaand, Tpyba NepeBOAHUTCS H BH3H-
pyeTcsi Ha KOHEIl NPOBOJOKH, NPHUKPENJeHHOd K ckobe, mpHYeEM OCh NPO--
BOJIOKM JOMKHA COBNAAaTh C BEPTHKANBHOI HHUTBLIO TPYOGb TEOLOJUTA.

Ecan koneuw npoBOJIOKM HM3-33 BeHLa He BUIEH B TpyOy, TO TO4YHO:
HAaJ KOHLIOM MPOBOJOKH BEWAKT K OAHOH M3 MEpPeKJaAuH HaAWaxTHOH
NOCTPOAKK OTBEC TaKUM 0Opa3om, 4TOOH OCTPHE OTBECA HAXOAWAOCh Kax
pas Haj IIEHTPOM MPOBOJOKH M HANpPaBAAOT KPECT HUTEH YXKe Ha UWIHYD
oTBeca. Bce yKasaHHble NPHEMBI N0 LEHTPUPOBKE BEPXHUX KOHIOB MNPO-
BOJIOKH JOJKHBI MEPHOAMYECKH TOBTOPSATHCA BCAKUH pas, Korpa Hamepe-
BAIOTCS TNPOBEPUTH MJIM NPOAONKHUTH OCh Hanpasaswomed nToanLHu. Bo
BpeMa pabGoT no pasbuBke BCsKHe paGOTH CTPOUTENBHOTO XapakTepa
JOJMKHBE [MPEKPAaTUTbCA Kak B CaMOH IuaxTe, Tak u BOau3u ee. [locae
3TOr0 PasbuBIIMK CO CBOMMH NOMOUIHMKAMH ¥ HHCTPYMEHTOM CHNYCKAETCS.
B 1IAXTy, OCTAaBHB HAaBEDPXY CTOPOMA, Ha OOS3aHHOCTH KOTOPOIO JIEKHT BO.
BpeMs paGoT [0 pa3GHBKE HHKOTO He nmojanyckaTh K maxte. Bo spems:
CliyCKa B 1IAXTy, OOSA3aTE€JBHO MO JEeCTHHile, PA3OUBIHK AOJKEH Tia-
TEJbHO CJAEAHTH 32 MPOBOJOKaMHM, uTOOB OHH HHUrIE He KaCaJucb CTeH
LWIAXTH M BHCEJH COBEpIIEHHO cBOOOAHO. Ecan B HexoTopo# Touke mpo-
BOJIOKAd BCETAKM KacaeTcs CTEHKM, TO JAEPEBO B MeCTe KacaHus AO0JKHO
noarecnBaThest. JAnd Toro, 4rodnl rupu, NOABEUIZHHHE K HHXHHM KOHLAM
NPOBOJIOKH, CKOPEe yCNOKOMJIHCb, OHH NOTPYXKAKTCH B KANKH, HANOJHERH-
HBI€ BOJOH MM HedToio. Korja rupd cOBepIIEHHO YCNOKOATCS. BTOPHUHC:
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TIPOBEPAIOT, HE KacalTCA AH NIPOBOJIOKH rAe JUGO CTEHOK MI3XThl H, OKOH-
4aTeNbHO YOeAMBIUHCh B HCMPAaBHOCTH MPOH3BENEHHBLIX PABOT, YCTAHABIH-
BAaIOT B HANPABJAIMIEH IITO/NbHE TEOAOJHT, CTAPAACH €r0 YCTAHOBHTL TaK,
yroGe 3aiHeil (xaibHEeH) MNPOBOJOKH He OBUIO BHAHO H3-3a nepenueii
{6amxanmeit), T. €. yTO6H 00e NPOBOJOKKH HAXONMJIHCL B OAHOM CTBOpE.
JIuM6 MM anuiana  3aKpemsAoTCH. B BEPXHHX TOUKAX K NOTOMKY
WITONbHH MOABEIIHBAIOTCA OTBECH], OCh MIHYPOB KOTOPHIX HO/MKHA COBNACTh
¢ BEPTHKAIbHOH HHUTBIO TPyOs. Urobnl mpu 310l paGoTe NPOBONOKK LIAX-
TEHHBIX OTBECOB HE MCIUAJNH, HX CJIerKa OTBOAAT B CTOPOHy. [Maa upu-
KpenJeHHsa IIHYPOB OTBECOB K MOTOJKY WITONbHU yNOTPeGJAKIOTCHS ClENH-
a/JbHbI€ TBO3AM C OTBEPCTHAMH /s NPOAEBAHHA IIHypa oTBeca. ['Bo3xp
TOXe BOHBAeTCs B [0TOAOK HANPaBASIOUIEH WTOMbHE U IPH NOMONIM TEOMO-
JHTA YCTAHABAMBAETCS TaK, YTOOBI KPECT HHTEH COBMAfaJ C CepPefHHOI0
yuwika rBo3zxd.. Ecau rso3ibp okaxercs HECOBCeM TOYHO BOGHTBHIM, TO €ro
UEHTPHUDPYIOT JIErKHMHM GOKOBHIMH YAApaMH.
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B Buapy Ttoro,uto Bo Bpems paGoT rBO3AM H DaMBl B IUTOJNbHE MOTYT
ObITh COMTHI C HX [1€PBUHAYAJBHOTO NOJIOKEHHS, TO MOITOMY NOJ, KaXIBIM
OTBECOM DpAaCNOJATAIOT B TOPHYH MOPOAY HHXKE LINAaJ BArOHETOYHOTO NyTH,
GeTOHHDbIE TYMOOYKH C PENbCOBBIMH KOCTHINSIMH TaK, YTOOB LEHTDP TOJOBKH
*KOCTBI/ISl HAXOAHJCH NOA OCTpHEM oTBeca. Bo BpeMs mpOM3BOACTBA CTPOH-
TeNBHBIX PaGoT OeTOHHbE TYyMOOYKH 3aCHNAIOTC TPYHTOM H IPHKPHI-
BAIOTCA JOCKAMH I/ NPEJOXPAHEHHS OT CAydYadHBHIX NoBpexieHuH. Taxyio
pasbuBKY, npexJe ueM eI0 MOJb30BaThCH [/f HANPABACHHA ITOJBHH,
CleyeT NOBTOPHTb HECKONBKO pas H N0Jb30BATbCH CPEIHHMH TOYKAMH
Ans nafbHeHIIHX paGoT nox semaed. s npenoxpaHeHHs Ckob OT ymapos
BO BpeMfi pabOTH M3 MIAXTH PEKOMEHAYETCs HX 3allHThb IOCKAMH BBHIE
filinka 6e3 JHA, HO C KPHIWKOHA, 3aNePTOI0 HA 3aMOK.

PasbuBka HakaOHHHX IMAaxT BooOGWE roBops TPyAHa. TpymHocth
paboTbl COCTOUT B TOM, YTO HE TOJABKO HEOGXOAMMO TOYHO Pa3bHTL UEHTP
IUAXTHl, KAK 3TO AET4€TCA B CJAyyae BEPTHKAJAbHOH INAXTHl, HO PHXOIHTCA
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npU NOCPEACTBE TEOMOJHMTA BCE BPEMA BEUIHTh JIMHMIO IIAXTH, TNPHUEM
pa6oTa NPOMCXOJAMT B HAKJOHHOM NOJIOMEHHY, YTO BeCbMa Heyno6u0. Tpyx-
HOCTL paboTh ycyryOJaseTcs elle TeM, YTO MepeMellaTbCst C HHCTPYMEH-
TOM N0 MAaXTe OOMYHO OHBAaeT KpaiHe 3aTpyaHHTeaRHO. TOK BO3ayXxa
BCJAENCTBHE OGMEHA HAPYXKH BecbMa OT3HIBAETCH Ha BHIHMOCTH B TpyGe.
YcTanoBKa HHCTPyMEHTa B HAKJOHHOW WIaXTe€ TPAHHYHTCA C HEBO3MOX-
HOCThIO. [Ipuxoa¥TCs paboTaTh, HMEs TEOAOJMT BCE BPEMA Ha 3€MHOW Mo-
BEpXHOCTH M HaNpapiss TaKOBROH B HAKJIOHHOE NMPOCTPAHCTBO HHOrO OCBE-
WEHHS M COCTOSIHHS aTMOChEpHI.

Pa36uBKA HAKJOHHLIX WIAXT npoussoauTcd Tak. Korma npoTtpaccupo-
BaHA JHHHS W 0003HAYeH BXOI B HAKJOHHYIO IIAXTYy, TO PasGHUBAT BXOX
B IUAXTYy M OTMEYAIOT KOJbAMH HH3 M Bepx Oynymled IIaxXTel, TOUYKH
A u B (uep. 88). 3areM ycTaHABAHBAIOT MACCMBKH. MeCTO /I MHCTPYMEH-
TOB TakK Ke 0003HAuYaeTca reofie3uyeckuM LEeHTPoM. PaboTol Ha4HHAOT
¢ TOro, 4TO NaB NEPBOE HANDABJIEHHE IIAXTH W nocae TOro, Kak Oyxer
HayaTa pas3paboTKa INAXTHl M TIOCTaBJEHBl KPENH, NEPEHOCAT HanpasJe-
HEe TPAacCH Ha BEPXHUI BeHell NepBoi KpenexHoit pambl. Bousaror ckoby
M onyckawoT oTBec. BecbMa Uenecoo0pa3sHO HENOoJAJeKo OT BXOJa B TyH-
HeJqb B 06€ CTOPOHBI OT WAXTHl BAOML TPAacChl NOCTABUTH BH3HPHHIE 3HAKH
71266 MMeTb MOCTOSTHHBIE TOUYKH AJd BU3UpOBauus HanpasaeHud. [lomepe
yry6neHus WaxThl JlAi0T Hanpasiewue ee Bray6bp maccmsa. Ilaa sToro
YCTaHAB/JMWBAIOT TEQAOJHT HAa MOBEPXHOCTH 3€MJH W HAaBOAAT HA BH3MP-
Hble 3naky W nposepsior oTBec C. 3aTeMm, HABOAAT HA OTBECHI, pacnoJfora-
eMble B HAKJOHHOH Iiaxre uepe3 kaxkiasie 25 uau 50 m. Pabory mnoBto-
PAIOT HECKOJBKO Pa3 LIPH Pa3NHYHBIX NOJNOXKEHHSX TPYOHI.

[Napaanenbuo yrAoMepHbIM TE€ONE3HYECKHM paboTaM AOMKHBI BECTHCD
NpoMep M HUBENJHPOBKA. B OTHOLIEHMH HAKJOHHBIX waxT 3TO TpeGopa-
HHE SBAAETCH HEPA3PHIBHOM 4ACTHIO OCHOBHOHA pasOUBKM HanpaBAeHAs Ha-
KJAOHHOH IIAXTHL.

Pa36uBKa OCH TYyHHeAd Yepe3 TOPH3OHTAJNbHO pacnooKeHHbIE
WTOAbHH (OKHA). Kak yxe 6bl10 CKa3aHO, BCe MeCTa, BHOpAHHBIC A7 32-
JOXKEHHUS WTOJEeH, AOKHL 06/1aJaTh LOCTYNHOCTDIO, XOPOLIEH BUAUMOCTbIO
¥ TeoMeTPHUECcKOd (NOJMIOHHON) HAM TPHTOHOMETPUUECKOR (TpHAHTYAs-
LIMOHHOM) yBS3KOH.

Korza Hanpas/ieHHe IUTOABHH JAaHO, TO HEOOXLAMMO STO HanpasJe-
HHE TOYHO M TNPOYHO 3AKPENMUTH Ha MECTe NpU nocpeAcTse crsopa. s
5TOr0 OHiBaeT AOCTATOYHO M YNOOHO MMOJbL30BATLCA, B CAyyae CKaJbHOH
MOPOALI, TPEMsl BEPTHKAJIbHBIMH Wnypamu (6ypxamu), B KOTOpHIE ycTaHa-
BJAMBANTCH JEpPeBAHHbIE BexH. B cayuae cnaboro rpyHra, nocTaHOBKOH B
rpysT Ha raybuny 1o 1,5 M. MeTaqninueckod rasosoi TpyOsl, Topuaunlen
Ha BbicoTy 20 1,0 M. B Hee ycranasauBaeTcs aepessHHas Bexa. [Ipu 60/1b-
IIHX BBICOKHX BexXaX, BO H30exaHHe OIPOKH/]BIBAHKS €€ U BhHIPbIBaHUA,
CTaBAT OCOOBHIH CTAaHOK, NPEACTABAAWUNA cOO0H MeTanIHuecKoe KoJablo,
nJA0THO 06XBATHBAWILEE BeXy Ha BHICOTC 3 M. M NMOANHPAEMOE TPeMs yIlo-
pUHAMH, PAacNEpPTHIMH, KaK TPEHOra.

PaccTosiHue A0 TOYKH MEPECeYeHHsA JMHHK IITOJIbHH C OCbIO TYHHEJS
onpenensieTcs BHIYHCICHHEM COFNACHO JAHHBIX T'€0AE3HYECKHX DaboT.

Korma wronpHs npobura H COTJacHO IpoMepa HAWAEHA B HAType
TOYKA MepeceyeHHsl AHHHH IITOMbHH C OCbIO TYHHEASl, TO NPHCTYNAIOT K
pa3buBKe CAMOH OCH TYHHENS.

Jlns 3TOro TNpPeACTOMT MNPOU3BECTH HEKOTOPHIE MOATOTOBHTE/IbHBIE
paboThL.

Bo-nepBeix, He06Xx0AWMO rpy00 3a]aTh HanpaBA€HHE OCH TYHHeIs H
pPacHopaAHTHCA Pa3paboTaTh W YOPAaThb TOPHYIO NOPOAY HACTOABKO, YTOObI
UMETh MNPOCTOP ANA TeOAE3HUeCKHX paboT. BO-BTOpHIX, HALO MPONENATH-
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clenyomyo KaGHHETHYI0O paboTy: BLIYHCAMTB yrod, o6pasyeMbiil OCbio
TYHHEJsl C HanpabaeH¥eM OOKOBOH IUTOJbHH.

Korna o6e atu paboTsl 3aKOHUEHBI, TO NpPEXIe BCEro TIATENbHO €lle
pa3 npoBepsiloT HanpapJi€HHe WITOJNBHH 33HOBO, NPOBEPAKOT BCE CTBOPHI,
no KOTOPHIM paboTasach UITOAbHA M 3aHOBO MPOMEDPSAIOT B HaType pac-
CTOSIHHE BJOJBL IITOJbHH A0 TOYKH [EPECe4YEeHHst ee C OCbI0 TyHHEJs, OKOH-
YaTeJbHO TOYHO ONpPEACAAT MOJOXKEHHE 3TOH TOUKH H 3aKpenJsiT ee
NOCTAHOBKOA pa30MBOYHOTO 3HAKA B BHAEC KaMEHHOH WM  GETOHHOM
MaCCUBKH.

3areM HAaX UEHTPOM 3TOH TOUKH HA TPEHOXMHMKE YCTAaHABIMBAIOT TEON0-
JUT ¥ TINATEAbHO LEHTPHPYIOT ero u 6epyT yroJ, Noj KOTOPHLIM JO/DKHE
6uTh och Tyuneas. Ha paccrosnuu oxono 20—:0 M. B KaXayio CTOPOHY
BJAOJb OCH TYyHHE/Ia Ha CKO6ax, 3abUTLIX B BEDXHAKW KpeneH, ycTaHaBIH-
BalOTCA OTBeCH. DTH OTBECH yCTAHABJAHBAIOTCH TOYHO, COIVIACHO YKa3aHHUH
TeoJoAHTa. B Mecrax, rae 6yayT OTBECH, YCTAHABIHBAIOTCA MACCHBKH BLI-
IeONUCAHHOro THna. TpH MacCHBKH—IBE TOJbKO 470 NOCTABJACHHHE H
TPeThbsl B TOUKE I[EPECeHYEeHHs HANpaBieHMs WTOJAbHH C OCbIO TyHHEd—
AalT CTBOpP, BHOJHe obecneyuBalOWMR JajbHedulyio paboTy nmo npeiasa-
pHTENBbHOH pa3bUBKe TYHHeJs, AJMs HYXA NpW pa3paboTke TOPHOH MOPOIbL.

[Ipn oxoHuatenbHO# Pa3bMBKE HAJIEKHT BECTH paboOTH HHCTPYMEH-
TAZIbHO, @ HE NPOCTO MO OJHOMY CTBOPY, YCTAHABJAKBAS AJ5 3TOCO HHCTPY-
MEHT y Hauaja WITONAbHH, B TOUKE MePECeYeHHs C OChIO TYHHEJ.

§' 5. PasbuBka npu pa3paGoTKe TYHHeAs Ha NOJHbIA NPOPHID.
Pab6ora no pasbuBke TYHHeJS B NONCDEYHOM HAIPABACHHH, NO CYyIUECTBY
CBOEMY TpyIHocTeli He upejcTapaser. [IpuxoauTcs TOabKO ykasaTth Ha
0AHOOOPA3HYI0 NOBTOPSEMOCTh OJHHX M TeX XKe oflepauuil, npou3BOAUMHX
MOBAOJb TYHHENs, HAa He3HAUWTPIbHBIX JAPYT OT Jpyra pacCTOSHHAX. IJTO
onH006pasue CTAHOBUTCH MOJ-Yac CTONb YTOMHTENBHBIM M HEHHTEPECHBIM,
YTO MPHUBOJUT K YMEHBIIEHMIO BHHMAHUA B paGoTe M K HEODEKHOMY OTHO-
wenno. Mexy Tem, pa30UBKa TYHHEJAd B NONEPEUHOM HANpPABAEHHH, CBf-
RaHHAd ¢ pas3pabOTKON rOpHOM NOPOAbI, HE TEPNHT OWHOVK, TAK KaK Ta-
KOBhW€ MPHBOAAT HAM K nepe6opaM TrOpPHOH MOPOAB, UTO TpebyeT 3anoJa-
HEHHs KJA3JAKOH H TakuM o0pa3oM CONPSKEHO C MepepacxonaMd, HWIH K
Heno0opaM B BeipaGOTKe TOPHOH MOPOABI, a TAK KaK BCAKHE HELOOOPLI
MOPOAB OCTAaBJAEHH OBITH HE MOTYT, TO NPHUXOAMTCS B pe3yiabTaTe HEBCP-
HoH pa36uBKH BO30OHOBIATL OypeHHE ILMYPOB, B3PHIBHbIE PaGOTH H T. 1.,
YTO ONATH-TAKH YRAOPOXKAET NOCTPOUKY COOPYXCHHST U MOXET MOBJACUbL 34
coboit nepeGoprl nopoawb. lloaTomy pa3OHBKa TyHHEeAd A0JXHA NPOH3BO-
IBThCA TaK, 4100bl NMPH 3aTpaTe BO3MOXKHO MKUHHMAaAbHOIO KOJAUYECTBA
BPEMEHH M Tpyla MoJyuanuchb Hambonee BepHHE pesyabTarh. llocrabaen-
Hasi nepej HaMu 3aj7a4a, K COXAJEHHIO, HC MOXET HMeTb OJAHOr¢ obuero
peuIeHud H BapuHpPYET B CBOHUX Je€TaJg9X 3dBHCHMO OT Pa3JinuHbIX o6cTo9-
TeAbCTB, UMEHHO: OT pa3Mepa OonepeyHoro npoduas TyHHens, oT obuiero
BUJAA 3TOTO npoduad, OT MeTOAa paspaboiku. FOPHOH MOPOALI U NP.

PaccmarpuBasg Bce cnoco6Gbi pasGUBKKH NONepeuyHoro npoduias TyH-
HE/f, MOXEM pas3jinyaTb ABA OCHOBHBIX MeTOJa NPOM3BOACTBA padoT no
pasbuBKe: METOJN NPAMOJNMHEHHBIX KOODAHHAT M METOJ NOJSIPHLIX KOOp-
nuHaT B neTtansx CBOHMX, KaK CKa3aHO, 3TH METOLBI MOTYT HMeTh DPasiuy-
Hble BAPHUAHTH, HO CYUWHOCTh KaXJOr0 M3 HHX B TOM MJH B JAPYyrOM Cay-
yae OCTaeTcs BMOJHE.

Metoa npaMoadHedAHbXx KoopauHar. CyuHoCTb 3TOT0 MeTola Co-
CTOMT B TOM, 4TO BEPTHKaJbHa# OCb TYHHEJd MPHHHMAETCH 33 OCb KOOD-
AnHat. [lonepeunsld npoduAb N0 BHELWHEMY KOHTYPY OOHENKH TYHHEIR
ONpeAenseTcs NPAMOIUHEHHBIMH KOODAMHATAMH, MEPNEHAUKYJAAPHBIMH K
BePTHKAJABLHOH OCH TYHHEJA M PACMOJOXKEHHBIMH B IIJIOCKOCTH, HOpMaJb-
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HOH K MNPOJONTBHONW OCH TyHHeNA. 3a Hauano koopausat (ueprt. 89) npu-
HHUMAETCA TOYKA [MEePECEYCHHUH OCH TYHHEJs1 ¢ BePXHUM KOHTYPOM OOLE/IKH.
TakoBoit Touko#t na uepreme GymerT Touka 1. [OpPHBOHTANBHBIE OPAHHATEI
NPOBOAATCH HA paBHOM JApYyr OT JApyra paccTosiHuy, Hanp., udepes 1,0
nan 1,56 mrp.

[IpoussoncTsy paGor B TyHHene mOpeaIECTBYeT HeGO/MbLIAS Kame-
paibHas pabora. Hns DaHHOrO THNa OGAENKH BHIUEPUHBACTCH MOMEPEUHbIH
npoduab obaenxu TyHHeas. BHEIURUH KOHTYp OGNENKH €CTh HCKOMOE ouep-
TaHHe, KOTOpPOe HYKHO pa3buTh Ha Mecta pabor. Haubosaee yro6HEIM Mac-
wraboM A yepTexa MOXHO pexomenaonaTs 1:25. Ipaduuecku onpene-
JACTCS NOJMOXKEHHE BBIINEYKA3aHHBIX KOOPAMHAT Ha PABHOM yNaJIeHHH IpyT
OT J1pyra W no maciutady onpemeasioTCs BeJUYHMHBl 3THX OPAMHAT IS
Touek 2, 3, 4 u 1. 1. Beanuuuy opauHaT BO3MOXHO ONPENEATb U AHANH-
THYeCcKH. Korga u3BecTHBl OPIMHATH BHEIIHETNO KOHTYpa O6IENKH, TO NPH-
CTYMAT K NMPCU3BOACTBY paboOT B caMOM TYHHese.

PaboThl B TyHHes€ HAUUHAKOTCH C
TOr0, UTO BLIGHUPAOT YYaCTOK OT MHKETa
A0 nukera aaudof B 100 M. u Haxonmdar
B HaType MacCHBKM (ULEHTPLI) OKOHuUA-
TeNbHOH pa3duBxu TyHHead. Pa3buska
nonepeyHoro npoguas no/MKHA OBITh
ocymecTsaeHa gepes kaxape 20 M. Jlas
3TOr0 NOAb3YIOTCs Bewkamu. [1pomepus
DACCTOSHHE OT MUKETa 0 MHKETAa H OTMe-
THB TOUKaMH paccrosiuusi uepes 20 .,
BLICTABJARIOT BEUIKM HA (DOTAXKCHHUH IH-
KeTa. 3aTeM, NPH NOCPeACTBE MaHTOMETPA
pasbuBaloT uepes xaxaepe 20 M. nonepeu-
HAKH M 3aKPENJISIIOT N0J0KEeHHe nonepeu-
HAKOB BEUIKAMHU.

O1HOBPEMEHHO C TEM JO/MKHA OBITh-
IPOM3BEIEHA HHBENIUPOBKA Yepe3 Kax-
neie 20 M. BepxHUX CcKOO, 3a6UTbLIX B
touxe C.

! Berieonucadnana pabora siBaseTcs
Hep. 89. Pas6uska nonepeunoro npopn-  o6el A% HECKOJbKHX BapHaHTOB pa3-
J5 TYHHE: d 110 METOMY HPAMOTHHECHHABIX 6HBKH, He 3aBUCHMO OT p'dSMQpa nonepeq_
KOOPIIHAT.
HOro npoQuas TYHHeEJs.

1 cayuaid. Tysuenr HE3HAUYHUTEJNBHOTO MNONEPEUHOTrO
Upoduad, NPHYEM TyHHEIb HMEET MEHbIIYIO WUHDHHY, HEXENH BBICOTY,
HAaOp., OAHOMYTHBIA JKea.-Op. TyHHeab. Koraa ciaenana npenBapuTenbHaid
¥ OKOHYATE/IbHAs1 PA30GHBKA OCHM TYHHEAS, TO JJa Pa3paboTKU TYHHEIs
nocrynator Ttak (uepr. 89): cnocoGom, yxe ONHUCAHHBLIM, YCTaHABAMBAETCH
HanpaeaeHHe ocd TyHHead. Oteec C CAyXHT OCbIO KOOpPAMHAT. 3Has no
HUBRAMHPOBKE OTMETKY CKOObl B TOuke C, OMpeaensiOT HA OTBECE NOJO-
KEHHE TOUKM 1, COOTBETCTBYIOUIEH BEDXHEMY OUEPTAHMIO CBOAA W MpPUHH-
M3IOT 3Ty TOUYKY 3a Hayaq0 KoOpAuHAT. [Af 3TOro MOXHO IOCTYMATb
ABOAKO: MM NYTEM HHBE/MHUPOBKH BEDXHHX KOO C, Mosb3ysich JJIA 3TOrO
OCOOLIMH NOJBECHBIMH DefikaMu. DTOT CNocob CYHTAETCS HAHGO/IEe TOUHBIM,

HMan nyrem HUBENMDOBKH nO TOuKaM, 3a6HTBIM NOI OTBECOM H YXKe
34aTeM NpH MOMOIIH PEeK MEPEHOCAT OTMETKY Ha cko6y C, noJb3ydach ang
3TOr0 PyJAeTKOH.

Korza onpemenena touka 1, 10 no orBecy C OTKAQABIBAIOT KAKYHO-
nu6o BeaudnHy, Hanp., 1,0 uau 1,6 MTp. [lns 3TOrO NOABL3yIOTCH pyJier-
KOH, a TOUKH HA OPOBOJIOKE OTBECA OTMEYaIOT OCOOBIM 3aXKHMOM MM Ke
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fIONB3YIOTCS NepeBAHHOH pellkod, pa3bUTON Ha TpeGyeMble Be/NHUHHBL H HA
BpEMA MPOU3BOACTBA PabOT AepxaT 3Ty pefiky B BePTUKAABHOM [10J10-
EHHH, ynupad ee B TOuky l.
3areM, NMpH NOCPEACTBE PeHKH M BATepmaca NMpPOBOAAT & MJIOCKOCTH,
fIEPNEHAHKYAPHOH K MNPOLOJNBLHOH OCH TYHHEAS, OpAHHATH 2--2, 3—3,
4—4. JTH pacCTOAHMA OTKJaAbIBAIOTCH HAa OCHOBAHWM BEJIHYMH, NPeaBapH-
TeNbHO HANJIEHHLIX AHAJTHTHUeCKH MAH rpaduvecky. Takum ob6pasom oqpe-
JeASI0T NOJOXEHHEe BHEuHero koHTypa. OndcaHdbid cnoco0, KaK CKa3aHo,
yro6en B cayuae HeOOABUIOH CPABHMTEJbHO ILHPUHBI TyHHEJs, KOrAd
MMEeTCA BO3MOXKHOCTb [O/I630BATHCA pefikamMu CpaBHUTENBbHO HeOOJbWOMN
AJUHE (o 3,75 m.).
2cnyuvain, TydHe b 3HAYHTEJADbHONW WHPHHD, HANP., ABY-
NYTHBIH JKeJd.-A0p. TYHHEJNb WM TYHHEJDL METPOMNO/HTEHa. B naHHOM cay-
4yae OpAMHATH 10NYYalOTCA CTOJIb 3HAYUTENBHON AJHHLI, 4TO NPULINOCE OB
110J1b30BATLCA paiKaMH AAHHON 10 6,0 mMTp. D10 ycnoxHs10 66l paboTy B
TEeMHBIX H TeCHBIX [POCTPAHCTBAX TyHHEAbHOH paspaborku. [Tostomy no-
crynator tax (vept. 90). Ha paay ¢ ocHoBHOH oCblo KOOpAHHAT, HPOXOJ-
med uyepes oOCb CHM-
METPHH MOMNEPEUHOIo
NpoQHUAs TYHHRS, Ne-
PEHOCHAT CUCTEMY KO-
OpAMHAT CHawvaJa
BNPABO, a 3aTEM BJEBO
TaK, utobnl HMEThb
BO3MOXHOCTb YMeHb-
UIMTh pasMep OpAH-
HAT, OTKJI3ABIBAEMBIX
B TOPH30HTA/IbHOM Ha-
DPABACHUH [0 BHeLl-
HEr0 KOHTypa TyiHe-
aa.  [lostomy cyuu-
HOCTB 3TOro cnocoba
B CJy4ae HIHPOKOTO
TYHHEJAT HE MEeHAeTCs.
3cayva¥. Tysn-
HeJb HMEET CJO K-
HO€ ouYepTaHHe
NONepevYHOro npo
¢ung (yepr.91). dtor

BHANONEPEUHOTO NpPO-

Gbuast Tynuens scTpe- Uep. 90. Pas6uBKa [ONEPEHHOro LPOPUAY TYHHEIA 3HAYHTEALHOH
i AV NPAMOMHHEHHBIX .

4aeTCsl, KaK UBBECTHO, IUMPHHBI MO METOAY NPAMOIHHEHHBIX KOOPHMHAT

NpH PAacMONOXKEHHH TYHHEJIS B KOCOrope, Npu CHALHOM OGOKOBOM TI'OPHOM
AasiaeHuy. PasGuBka nonepesHoro npoduis nopo6HOro O4EPTAHHMS MPOM3-
BOJAHMTCSl TaK Xe N0 METOAY NPAMOAHHEHHbIX KoopauHaT. OTAHYUTENLHOH
OCOGEHHOCTbIO 3Aech GYNET TO, 4TO NPH TAKOM CHOMKHOM [podu/Ie MpH-
XOJHTCA MEHATH CHCTEMY KOODAMHATA MHOIAA HECKOJbKO Pas. 3a OCHOBHYIO
CHCTEMY KOODIHHAT i1e/1€CO00PA3HO NPUHHUMATh OChb BEPXHEH HAampaBasilo-
wed wroabHd. OAHAKO, B npouecce paspaGOTKH TYHHEJAS [PHXOAUTCA
OTKJIOHATBCA B CTOPOHY M pa3pabaTeBaTh TOPHYIO MOPOAY BHIE BEpPXHE
HANpaBAsSIOLIEH IITONbHK. JTO TPeGYeT He TObKO HOBOH CHCTEMBI KOOPIH-
HAT, HO PHXOAUTCS MyTeM PEAKH W BaTepnaca onpeae/sTh €ule U NpeBulme-
HHe 3THX OTMETOK KOHTYpa 00Je/KH TYHHe/s B BEeDXHEH 4acTH PaspaboTKH.

Metoa noaspusix kKoopauHat. CylUHOCTB 3TOTO METOJAa COCTOHT B
TOM, uTO Gepercd Ha OCH TyHHeJs XapakrepHas Ajas npodwuas touka. Ta-




KOBOH TOYKOH, NPMHHMaeMOH 32 Haualo NONSPHBIX KOOPAHHAT, MOXET, BO-
o6me roBops, 6LITL M06ass TOYKA HA OCH TYHHEJs, HO 1enec006pasHo Bl=
6HpaTh CACAYIOIME: B CJAydYae KPYrOBOTO OYEPTaHUs TYHHe/s, KaK 3TO
HMEeT MECTO jJS MHOTMX HANOpPHBIX THAPOTEXHHYECKHX TYHHeJEeH, Hauyano
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Yep. 91. Paz6uBka norepeynore Po@HiAsS TYHHCIS CIOXKHOIO OYepPTAHHS.

KOOPAMHAT YAOGHO MOMEIATb B LEHTPE OKPYXKHOCTH. B cayyae ouepTaHust
npoduas, Kax KOMOGHHAUMH PA3IHUHBIX KPYrOBHIX OYepTaHuH, 1e1ecoo6-

B e nans

Uep. 92. ToaspHuil 1padcnopTp aaa pabor 1o
pazfuBKe NONEPEeyHOTo NPOdHAR TyHHens.

pasHo 6paTh 3a HAUaAO I0-
NAPHBIX KOOPAHHAT LEHTP XO-
T8 6bl HEKOTOPHIX KDPHBHIX.
B Ces.-Amepux. Coen.
Ultarax ang pa3busxu 1po-
(puaA HEKOTOPBIX THAPOTEXHH-
YeCKHUX TYHHEJNEH C yClexoMm
NPHMEHAJICS OCOOBH HHCTPY-
MEHT— , HOJAPHBIE TpaHcnop-
tup“ , Polar Protractor“ (uepr.
82). OH CcOCTOMT H3 JHCKa
avamerpoMm ot 0,35 o 0,6 M,
pasieNeHHOr0 Ha Tpaldychl H
YKPENJIEHHOrO Ha TPEHOXHHKE
TaK, 4TO 3TOT HHCK MOXKET
OBITb NYTEM HHBEJJIMPOBKH
YCTaHOBJEH TOYHO Ha Tpedy-
emoii Bricore. [Ipubop pacmno-
JOMeH Ha ocoboM CTepixHe,
MOXEeT TMOJAHHUMAaThbCA [0 BH-
COTE M BPallaThCA BOKPYT 3TO-
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ro crepxss. Ha nepeaneit cropoHe aucKa pacnojokeHa AepeBsHHAR
MOANOpPKA. JTa NOANOPKA MOMKET OHTh YCTAHOBJEHA NOJ JIOOHIM yrJioM H
B TaKoM nonoxenuu sakpenasercd. OaHa rpasb NOANOPKH JO/MKHA TOUHO
NPOXOAUTEL Yepe3 UeHTp nucka. [Ipu paboTe npuGOp YCTAHABAHBAETCA TaK
- {4ept. 93), yTOOH ULEHTP AMUCKA NPHXOAMJCS HE TOMBKO TOYHO HA BEpTH-
KanabHOH OCH TYHHeAsi, HO cOoBnazaja ObH € LUEHTPOM OKPYKHOCTH Ou€pTa-
uua npobduas TtyHHeas. Koraa npubop ol
YCTAHOBJIEH M 3aKDENJIeH, TO HA PpacnoJjo- P ot B A
KEHHYIO C BHELIHEH rpaud JHCKa NOLMOPKY -
Hak/iaablBaeTcsa AJHHHAs H3MEPHTE/bHAs
IEpeBAHHAs peHKa, HECKOJbKO C‘yXKHBAIO-
mascs, K KOHLY, OKOBAHHAS MeJbio H pa3d-
nenenHast Ha ceHtumerphl. Ctepxenb BO .
BpemMs DaGOTBHl MONAEPKHUBAETCA PYKOH. %
Pa6Gota npubopoMm He npeacTaBasieT 3aTpyd-
HeHHi M DOHATHA M3 MpPHJIATaeMoro yepre-
xa. PaboTe B TyHHeNe MperIIEeCTBYET Ka-
mMepasbHas paboTa No ONPENEL/EHHIO BENH-
YHHBl MOJISPHBIX KOOPAWHAT 114 pasyiud- D I B
Hplx yraoB. [Ipu pabote B TyHHeae nogJe BRI

TOTO, KaK OyAeT YCTaHOBJEH npubOp TOUHO  Yep. 93. Pa3busKa NONEPEUHOTO NIPO-
B BHIOpDAaHHOM HLEHTpPE MNOAAPHBLIX KOOPIH- GUIA TYHHEAS [0 METOAY MNOJAsPHBIX
HAT, NOAMOPKY, BPAallaoIYyIOCs Ha JHCKE, KOOpAMHAT.
NOMEPEeMEeHHO CTaBSIT MOL pPAa3/IUYHBIMHM YIVIAMH M OY€PTaHK# BbIPabOTKH
TYHHEJSt ONPEAeASIOT, NPHKAALLIBAT PEHKY.

KoHTpoab pa36uBku npocduiss no wabdjoHaMm. IDTOT KOHTPOJIL DPas-
OGUBKY MPOodHAST MOXKET KacaTbCsl B OJMHAKOBO! MEPE KAK BHEIIHEro KOH-
Typa 06meNKH, T. €. OUePTAHHs TOPHOH BBLIPAOOTKHM, TAK PaBHO W BHYTPEH-
HEro oyepraHust O6Je/KH TYHHeJs. B CBOEM NPAKTHYECKOM OCYUIECTBACHUH
5TOT MeToA paboTsl 0CcO6EHHO ynOoOeH AMS HeOONbIUMX TYHHENEH € MaJsblM
nonepeysslM NpoduIeM, KAKOBbB THAPOTEXHHUECKUE TYyH-
HeMH. 3aech METO/10M a6JIO0HOB BechbMa YAOOHO 1OJY4YaThb
ouepTaHUS Kak 1451 paspabOTKM NOPOAB!, TAK, I/ABHLIM
0o6pa3oM, 119 BHYTPEHHEro KoHTypa. HTO e Kacaercs 10
npuMeHeHud Wa6/JOHOB NPH PasbMBKE MONEPeYnoro hpo-
¢Guas G0AbILIHX FOPHEIX TYHHEJEH, TO APaKTHYECKH 31eCh
MHOro Heyao6ers. [Torpe6osanuch 6b1 60abIHE 1WABJOHDI,
a4 3TO HeNOCTHXKHMO B BHAY TECHOTHl paspabarviBaemblix
TYHHENBHBIX NPOCTPAHCTB, MOJb30BAHHE KE MENKHMH He-
60J1bIIOr0 pa3mepa mabJOHAMH MOXET NPUBECTH K OWus-
KaM MHOTJa BEChbMd 3HAUMTENLHOrO pasmepa. Bee me Heab3s
HE OTMETHTb, 4TU INpPH pas3paboTke OGOAbWHX TYHHEJEH
MHOTZaZ T pHMEHEHHEe 1abJOHOB MOXET (TaThb B2ChMAa
uenecoobpasnnim. Ha npunaraemom uepr. 94 nokasau cay-

Uep. 94. yaii upuMeHeHust mabaoHa Aas o0LeNKH OOAbLIOTO HeJ.-
AOD. TyHHEeJs.

§ 6. lMpoussoacTeo padbor no pa3duBKe OCH TyHHeNs. MHCTpYyMeHTDb
A8 NOA3EMHBIX reoje3nyeckux pabor. B oTHOWEHHH NPOU3BOACTBA padoT
no pas6uBke OCH TYHHEJS NOJ 3eMJCH HYXHO pasiH4yaTb PasOUBKY NPAMO-
JHHCHHBIX TYHHEJNCH HAH NPAMOJHHEHHBIX YYacTKOB TYHHEJIA, BO-MEPBHIX,
U KPHBOJEHeHHBIX TYHI€JeH WJM KPHBOJMHEHHBIX YY4CTKOB TYHHEJs, BO-
BTODBIX.

B nepsom cayuae Aas nNpousBOACTBA paboT Mo pasBusxe OCH MPAMO-
JMHEHHBIX TYHHENEH INPHMEHAIOTCS HMHCTPYMEHTH OGo/ablIed ONTHYECKOH
cunbl 1 Gojiee MpPOCTOro yCTpOMCTBA.




Bo BTopoM cayuae, nas pasGuBKH OCH KPHBOJM{HEHHBIX YYaCTKOB TYH-
‘HeJis HeT HaJOBHOCTH B 3HAYHTENBHOH ONTHYECKOH CHJAE TEOMOJNHTA, HO
3aTO TpebyeTcsi NMOBBILIEHHAs: TOYHOCTb B OTCYETAX H3MEPAEMOrO YIJa.

B oboux caydagx TeOLONHT IS MOA3EM-
HbIX TYHHEJbHBIX pPadOT AOMKEH OTJIHYATHCH
NOPTATHBHOCTBIO, XODOWEH KOHCTPyKLHEHd H
VPaBHOBEIUEHHOCTBIO YaCTeH.

[foBTOpHTENBHBIA TEOLONAUT PHUp-
mbi Kepn (Kernj B Apay B Ilseiinapuu
(bur. 95) BecbMa WWHPOKO PACHPOCTPAHEH AN
PA30UBKH AHHHBIX NDAMONHHCHHBIX TYHHEAEH.
STOT MHCTPYMEHT NPUMEHAACA AAS PA3OGHBKH
ocu TyHHeae# Cuwmnionckoro, Jleubeprcroro,
XaysswTrefinckoro (6asucnoro II), Pukenckoro
¥ MHOTHX Apyrux. Ero xapakrepucruka Takosa:

Huametp ob6‘exta Tpyont . . 40 Mm.
Hnusa tpy6ésmt . . . . . . . 320 mum.
YBenuuenune . . . . . . . . 35 pas.

Ock BpalleHus CAenaHa [0J40H Aad ocBe-
LIeHHA HATEeH npu nocpeiactse HeboMAbUIOH
3JMEKTPHUECKON JaMIOUKU MNPH JIBYX CYXHX
: GaTtapesx, U3 KOTOPbIX OAHA 3anacHad. ['opm-

Pur. 95. 30HTAJAbHBLIA MUKpOMETpeHHbIH BuHT. COAMA-
HBA YCTOHUYHBHIA TPeHOXHUK. HeT HH TOPH3OHTEALHOIO, HH BEPTHKAJIbLHO-
I'o KpyroB. 3Ta NpOCTOTAa KOHCTPYKLUHMH HH B KOEM CJy4ae He SBJARETCH B
yumep6 MLOCTOMHCYB TEOHOJUTA, HANPOTHB, 5Ta MPOCTOTA XApaKTepHA /9
OCHOBHOTO HAa3HAYCHHH HH-
CTpYMeHTa CAyXKHUTbh IS pas-
'OUBKH MPSAMOJHMHEHHBIX JJIHH-
HbIX TYHHeJeH.

OnucwiBaeM#i TeOHOMKT
GupMpl  KepH uUMeeT HHOr-
Ia HEKOTOPLIE OTJAHYUTENbHEIE
neraau. Ilpu pasbuBke ocu
CUMOAOHCKOro TyHHEAS NDHU-
'MEHSJIOCH MO JBa TeOJ0JHTA
bupmbr KepH ¢ xaxaol cro-
pOtibl IPOOGHBAEMOTO TYHHENS,
0pH 4eM OAHH HHCTPYMEHT
(¢ur. 96) npennasuauancs uc-
KMOUHTEJbHOTO A/ BHYTPEH-
Hell pasOHBKH OCH TyHHEJs,
IS 4YeT0 yCTaHABJUBAJCA Ha
TPEHOXHUKE, TePEHOCHOM BHY -
TPpH TyHHead. Hpyro# Teono-
JIHT HECKOJbKO O0/bUIErO Pas-
Mepa OblJ1 YCTAHOBAEH Ha 6ail-
He (0OcepBAaTOpPHH) H TaK XKe
fipenHasHavanca JJas  pasdu-
BOYHBIX pabGoT OCH BHYTPH
TyHHe d. Hutu okyaapa ocse-
IWAJTHCh  ALCTHICHOBOH JaM- dur. 96.
noé. Kpome rtoro, 6uan eme
HEKOTOPbIE OTIHYHTENBHEE 0cOOeHHOCTH, Kak # y mepBoro Tuna, y BTOPOTO
'THNA HHCTPYMEHTA OTCYTCTBOBANY BEPTHKAJIbHLIA H IOPH30HTANbHLIH KPYTH.
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Teonoant pupme da Wnpenrep (Sprenger) Bepaun (¢ur..
97). Il1s nox3eMisiX TYHHEJAbHBIX Pa3GHBOK 3TOT HHCTPYMEHT LOBOABLHO
pacnpoctpanen. Ero xapakrepucTika TakoBa:

["'opraonTanbublét KPYr amamer-

pom . . . . . . . ... .175 cwm.
OTcueT no MHKPOCKONaM NpoOH3-

BOAUTCS C TOYHOICThIO A0 . . 57
Orsepctue o6‘exkta TpyGbl TEO-

aoaMra . . . . . .. ... 20 MM
Hmana tpy6ber . . . . . . . . 432 Mwm.
Yseauuenue . . . . .5, 40 u 60 pasz.

bnarogaps n0c¢TaToOUHOH TOYHOCTH
B OTCYETAX [10 KPYram MU B BHJIY OpPTa-
THUBHOCTH 3TOT HHCTPYMEHT pPEKOMeH-
JAYETCst MHOTHUMH CMEIHaNHCTaMHU NPAaKTH-
KaMd TYHHENbHOTO JeAa A8 pasOUBOK
KpuBOJMHEHBBIX TyHHene#d. Llena srtoro
HHCTpYMeHTa OKoao 500 pyo.

Taxoit xe Teon0AUT TOM Xe PUupMbI,
HO HECKOJBbKO MEHbUIEr0 pasmepa Tak
Xe NMpUro/ied 148 pa3buBOK KPHBOJIUHEH-

Pur, &9,

bur. 47.

HNX  Tynnened. Jluamerp ropuzoutans-
HOTO KDyra 3TOr0 MEHBLIIETO TEOHOAHTA

13,56 mm. Otcuer no mukpo-
ckonam 10”7, Yeeauuenue 24 u
35 pas. Llena okono 400 py6.

Teogonnr Gupuwm
Maxkxc Tunvbmebpang
(Max Hildebrand) (¢ur. 89).
DTOT TEOMOMUT TNIPHMEHSICH
MEXAY NPOUUM IlipH pasbuBke
Jleubeprckoro Tynuens u umen
3pecs Ooapmod  ycnex. QOwn
MUMEET 3/IEKTPHYECKOE OCBe-
mIeHHe HUTeH oKynaspa. Iopu-
30HTANBHBIH KPYT AUAMETPOM
210 mm. Kpyr nmeer 5 munyT-
Hble feneHus, 0003HadeHHbIe
uuppamy. Ob6a Mukpockona
umeloT 60 xpatHoe yBeaunue-
nye. Bpanienne ¥ukpomerpen-
HbIM BHHTOM Jld€T 34 OJHH
NMOBOPOT ABHKEHHE 0GEHX HH-
Teil na 2", bapaGan paspenen
na 60 uwacred. 1o aaet BoO3-

- MOXKHOCTb HENOCPEIACTBELHHO
" A€JAaThb OTCYETHLI C TOYHOCTHIO

10 27, Tlpu nomowmu Honoyca
OUEHKA MOXeT /1eJaTbC JIO
0,27, Tpu okyasipa naioT BO3-
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MOXHOCTh JOCTHraTh ypesnHuenuit B 28, B 34 u B 42 pasa. CoCTosiuHH H3
ABYX 4acTeil 06‘€KTHB HMeeT oTmepcTHe B 41 MM. M (OKYCHOE DACCTOSHHE
380 mm. OcBelenre HUTAHOTO KPECTa, KCTaTH CKas3aTh, HEOOHIYARHO TOHKO-
ro, NpPOM3BOAMTCHA MOCPEACTBOM HEOOJLLIOFO MO30JIOYEHHOTO 3€pKajibla,
npH YeM 3ePKaNblle BPAILAeTCH U 3TO JaeT BO3MOXHOCTh H3MEHATb fDPKOCTH
no XeaaHu. B nmensx Hau60AbIIEro COBEPIIEHCTBA M ANA TOro, 4YTOGH
TEOJOJAHT MOT CBOGOAHO 06OpauMBaThCH, HKMEETCA BEPTHKAJbHHIA KpPyT C
IeNeHUAMH I MHKpockona B 67. OcpetlleHHE MOJs 3DEHHS B OTBEPCTHH
TPy6bl H B YETHIPEX MHKPOCKOMAX PaBHO Kak M B OOOHX MHKDOCKOMAX
6apa6aHa NpPOU3BOAUTCH NPH HOCPEACTBE MAJNCHBKUX 3/IEKTPHUECKHUX Ka-
JBIBHBIX JaMI04Yex.

TeonoautT pupme bpe#r-
raynt (Breithaupt) B Kacceae (dur.
99). Tax xe HepeaKO NPUMEHAETC IS
TYHHEbHBIX Pa36UBOK. OH UMEET rOpH-
30HTaNbHBIH H BEPTHKAABHBIH KDYTH H
TakuM 06pa3oM yHHBEPCAJIEH AAA pas-
6MBOK KPHBOJHHEHHbIX Tyuneaed. Ero
0COGEHHOCTb MEXAY NPOYMM B TOM,
4YTO OH npHCNocob/aed Ja8 LEHTPH-
POBKH NpPH CNYUWIEHHHIX oTBecax. B
TyHHeAbHOM Aene 0co6eHHO MpH Ha-
JHIMH BEPTHKAJbHBLIX [IAXT HMeEeTcH
HaA06HOCTh B TAKOrO poJaa LLEHTPUPOB-
ke. HekoTopBIM HEIOCTATKOM SBAFETCS
€ro CpPAaBHUTECNBHO MaJad NOPTATHB-
1ocTh. OT3BIBEl O PA06OTE BTHM HHCTPY-
MEHTOM INpH pa3buBke [xamxkypckoro
U HekoTopbix KpbIMCKHX, a Tak Xxe
MHOTHX LIBEAIlaDCKHUX TyHHEIEH BeCh-
Ma GaaronpusTHbl. CTOMMOCTE KHCTPY-
menta oxosao 400 py6aei.

[TorpemIHOCTH HEeBSA3KH
npu pa3buBKE OCH TyHHedAe#
nox semaeld. Kak Obl TIIATENBHO
HH MPOM3BOAHJIHCL paboTbl NO pas-
OMBKE TYHHEJbHOH OCH NOJ 3eMJeH,
pe3yabTATBL H3MEPEHHH HEH3MEHHO
6yAyT CONPSKEHLI C YK/JIOHEHHEM pe-
3yJbTaTOB H3MEPEHHH OT HCTUHHOH Be-
JHYHHBL, KOTOPas ABISETCH MPEIMETOM
Halux uckauud u pabor. Hamepe-

i HUsl ¥ pa36UBKH, OYAYYH NPOHU3BEIEHDI
Pur. 99. Aaxe B OrPOMHOM KOJHYeCTBE H C
HAWBO3MOXKHEHIIeA TUETENbHOCTHIO,
HeH36e)XXHO OYAyT pasHHThCs Mexay coboit. McTuHHOE 3Hayewue H3Meps-
€MOH BEJHYMHBI BCErga OCTAeTCH IJd HAC HEH3BECTHBIM.

Bce morpemnocT u3MepeHnil, Kak H3BECTHO, MOXHO pPa3OHMBaTbL Ha
TpH rpynns: 1. Ipy6oie omubxu. 2. [ToCTOSIHHBIE HAH CHCTEMAaTHYECKHE
norpemwHocTH. 3. CnayyallHble OTKJIOHEHHUA W HENPABHABHOCTH.

[MTocTosiHHBIE HAH CHCTEMAaTHUYECKHE NOTPEWIHOCTY €CTh
Te, KOTOphl€ NPHY OAHHAKOBHIX OOCTOSTENHLCTBAX ONHMHAKOBO BJHSAIOT Ha pe-
3yJbTAaTHl K3MEpPEHMH: HJHM BCErAa YBENUWYMBAWOT, WIM BCErAa YMEHBIUAIOT
pesyabtar. [lorpemsoct atoro poga ObIBalOT TEOPETHYECKHE, UHCTPYMEH-
TadbHHE M AHuHble. [/ cBejedus K MHHUMYMY BJHMSHUS NOCTOSHHBIX (CH-
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CTEMATHUYECKHX) MNOTPEIHOCTEH H3MEPEeHHA H KaK XOHTPOJb HajJ paHee
NpoM3BEASHHEIMM HAOMIOIEHHAMH NPOU3BOJAHUTCA PAJX NOBTODHBIX Ha-
Gs100eHKHi ONHOK H TOH Xe BeMHYHHBl [PH OJMHAKOBLIX YCJOBUAX HA0MI0-
neHnuda. ITO, KAK M3BECTHO, €CThb 3ajlaya TEOPHH oW HOOK HAaOAW D e-
HUH WIH YpPaBHOBEUWHMBAaHUS OWHOOK.

Cnanyuafiuble OTKJOHEHHS MJAH HENpPaBuabHOCTH HauboO-
nee TPyAHO MnojaBepraiTcs yveTy. [lpauMnbl HX BeCbMa pa3HOOODPA3HbI:
Ko/ie6aHHsl TPyOW TEONONHTAa TOKOM BO3JyXa BO BPEMSI M3MEDEHUs YIVIOB.
Henpasuabhoe ocBemenue npenmera (dasa rmnpejamera), Hanp. NPoOBOJOKA
ocsemesa c6oky. HecosepmescTsa HaWHMX YYBCTB M T. 1. BCE 3TO AaeT
cayyaiiHbie HeNPaBHALHOCTH. YCBOGHHEM DsAfa HABLIKOB M YCTPAHEHHEM
BO3MOXXHOCTH BNACThb B CAYUAHHYIO OWHOKY A0 HEKOTOPOH CTENEHH MOXKHO
Nnapanu30BaTh HEKOTOpPBIE CAy4alHHIE OLUHOKH.

B npougecce npou3BOACTBA TYHHEABHBIX paloOT HAOAOIAIOTCA KaK Je-
dbopMauny Kpernei, Tak paBHO M NepeMmeweHdss OOHAXKEeHHOH TOpHOH no-
poaul. [lox npeficTBue rOpHOro AaBACHHA IPOHCXOLAT HE TOJBKO Hapylue-
HUSl B BEpPXHEH YaCTH IUTOJIbHH, HO W BBIHDaHUE NOJOMIBH TyHHeas. Ta-
KuM 06pa3oM Te MecTa, rie 3a/0XKeHbl pa3dUBOYHbIE 3HAKHU (LEHTPHI), OKa-
3LIBAIOTCS HE BCErJa HEeMOABH)XKHBIMU U MO3TOMY HE BCErja HaJewHbl, JTO,
KOHEUHO, He MOXEeT He OT3BIBaThCA HA HEPHOCTH paboT no pa3buUBKe OCH
TyHHeJ sl noj 3emacil. Bonpoc 06BIYHO yC/IOXKHAETCH ewle TeMm, 4TO pa3bus-
Ka TYHHeJAd yXOIUT Bnepem, 4 MO3aAM HaudHawTcd Ae(OpMaLMH TrOpHOK
NOPONbl U CMELUIEHHA 3aJO0XeHHbiX UeHTPOB. MHorga stv nepemereHus
fIPOUCXOAST B SBHO-pa3auyuMoi ¢opme, B OOJbIIHHCTBE Xe CJAy4aes

nJaBHO M €4BAa yJOBHMEBI Ha rJa3. [locneanee o06CTOSTENHCTBO ewlle 607b-
n1e yBeMHYHMBAET PHCK BNIACTh B 3a0/YXIEHHE U NaTh HEBEDHYH DPa3OHBKY,
TaK Kak N0 Mepe MPONO/IKEHHs] pasGHBKH BrayOb TYHHENS NPHXOAMTCSA
OCHOBHIBATBCS Ha NMpPEA'MAYIIMX 3HaKax (,leHTpax“), a OHH TO KaK pa3 H
NOJBEPTaTC NEepPeMEUIeHHIO.

[IpaMepsl 1anexko He eNHHHMUYHBI W NO XAPAKTEPY CBOEMY NOYYHTENb-
HBl H HHTEPEeCHSHI.

B JleuGeprckom TyHHene Ha ynanenHd 2,2 kM. OT IOXKHOTO TOpTana
cMemenue nHaGmomanock 10 0,07 mtp. B o6nacte ropuoro naBieHHs Ha
yaaneHnu 3,5 KM. OT CEBEPHOrO MOPTaJd MOJOKEHHE [EHTPOB MEHSIOCH,
YTO OGHADPYKHBANOCh BCAKUH pas NPH NPOBEPKE OKOHYATEIBbHOH Da3GUBKH.

B Xaysumrefinckom 6asucHoM TyHHe/E HEONHOKPATHO HAGMI0IAJNHCH
Cry4aH BBUIMDAHHS [ONOIIBH TYHHEA ¥ HapYIUEHHS LEJOCTH LEHTPOB.

B tynnene Bosae cr. Jipymununo Mock.-Kas. x. 1. BhnHpanHe mo-
AOWBHI MPOUCXOAHJIO MEINEHHO, HO JAOCTHIVIO G6Goablofi Beauyuusl. [1pu
NpOBEpKe OKOHYATENbHOH PasOUBKK OBLIH OGHADYKEHBI CMEIUEHHS LEHTPOB
Ha 0,08 m. no snicote u 10 0,04 M. B cTopony.

B Tyuuensx unoraa naGniogaercs OYeHb WHTEpecHoe spaende. Jlyusb
3peBHst u3 TPyGnl TEONO/NHTA OTKJIOHAETCS B CTOPOHY. [Ipuuunoll GhiBaeT
BHIXOJ CXATOTO BO3MyXa H3 (JISHUEB BO3JNyXonposona. Kak aTo BHAHO H3
npunaraeMoro ueprexa (uep. 100), ucTOYHHMK CBeTa, BUAUMBIA B Tpy6e Te-
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OMOAHUTA, (PAKTUUCCKH OKa3blBaeTCH HE HA MCTHHHOHA ocu TyHHens. [Towsar-
HO, YTO NIPH TakuX 06CTOATEABCTBAX NOPMKAAIOTCA MOTPEIWHOCTH B HA-
6M0€eHHAX H HEBEPHOCTH B pasbuske. [IpumepoM MoxeT cayxuTb Tayaps-
cKUll TyHHeJb, rie HabJIONaN0Ch ONUCHIBAEMOE $BJEHHE H OBIO 0OHapy-
XKeHO COBEepUWEeHHO Cnyyalno. BeqHunHbL, HAHECEHHBIE Ha 4YepTeX, OTHO-
CATCA KaK pas K cayuar B TayspHCKOM TyHHene.

HuseaanpoBouynbie paboTbl. Bo Bpemsa npoGuBku

sSl| TyHHeaw HALMEKUT ONHOBPEMEHHO C Pa30HBKOH OCH BeCTH
FZ’l: HUBEJNJAUPOBKY 15 TOTO, 4T0o6L HMETh ONOPHLIC TOYKH AJIH
-'. pa3éUBKM TYHHeJAS NO BePTHKANH H, 3aTeM, 4TOOB HMMETL
e ONOTHBIE TOUYKM 1A pasCUBKM TNONEPEUHOTO  NpOQUIIs

.E; TYHHEAS.
L Jlnsi HUBENMHPOBOK BHYTDHM TYHHEJS MOTYT CAYXHTb
B HHBEIHPB! MIOOBIX CHCTEM H KOHCTPYKUKH, DIPeANOUYTHTE b-

=il HO Haubosee CHALHBIE H € nepe-

N: «aranswmn  Ttpydamm.  OTauun-
L TEABHOH OCOGEHHCCTBIO HMHCTPY-

N: MEHTOB /% padoT BHYTPH TYH-

HEJI ABHTCS He0OXO0LHMOCTD YCT-

- pouTL npucnocobienne s oc-

BEIIeHU BHTeR oxynaapa. [Has

3TOr0 BecbMa  1e1ecoo0pasHo

NoJb3CBaTLCS HeCOMBIINMH 51€K- 2

TPHUECKHMH JIAMIIOUKAMH H nepe- P2

HOCHOH GaTapeei. g 7

Hupeanuposounbie peixu 81

119 paboT BHYTPH TYHHe.ad Obi- a1

BaIOT Pa3HYHLIX KOHCTPYKUKH. 1

Ony 10/KHB OBITH NOPTATUBHEI, 71

Jerku. MoxHO npHMeHATh OOLIK- i

HOBEHHBIE CKJaJHBIe pedxy (uep. g
101) c ypoBHeM u c npucnoco6- 91

JEHHEM AJIs1 OCBEIUEHHSA JeNeHHH 3
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B BUA€ HeGOJBIIOTO aueTHJAEeHO-
BOro ¢oHaps, nepemelaemMoro
NO BHICOTE Ha NPOBOJIOKE, YKpel- ;
JEHHO! BAOAbL peiku. ¥ Qonaps 3
HMEETCS 3aTEHeHHE, YTOOH CBET b
OT HEFO He HanpapJsiacd B Tpyby il
nuBeanupa. Becema yoOHbHA TH : ‘
peiku npeactabaen ua uep. 102. 1
Pefixa ycranaB/iHBaeTcss CTPOTO iy
BEPTHKAJIbHO HAa TPEHOXKHUK, IPH- i M"
)

aod
K]
o

4eM KOTJa OTHeT B3AT, TO CHOAa 4 )
XKe MOXET ObITb YCTaHOBJeH M Mgy |
HHCTPYMEHT. T\
B rtyusenbHoM nene no- Uep. 102.
BOAbHO 4aCTO WUPHUXOAUTCS Ha-
TaNKHBaThCS HAa HEOOXONMMOCTb MOJBH3OBATLCA NS HHBELIHPOBKH ONOP-
HBEIMM TOUKAMHM, paclonarag TaKOBH€ HE BHH3y, B MOJOWBE TYHHEAR, a
BBepxy. [Ipuuusbl 10BOABHO pPasHOOOpA3HBlL. 3aaUTHE NONOLIBHE BOIOH,
CHU/bHOE 3arpasHeHHE HH3a TYHHE d, C1a0blfl TPYHT, HAMOKWHI OT BOAH,
BBINMPAHUE IOAOUIBBI TYHHEAH BCJAEACTBUE TOPHOTO JAABAEHHUSA CHU3Y M
T. 1. Korna TOYKM 1/2 HHBEJNJIMPOBKM DACNONaraiTcs BBeDXY, TO IIpHMe-
HAIOTCS [OJBECHBIE HHBEJNNHDPOBOYHBIE peiiku (uep. 103).
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O603Hayenne ¥ 3aKpernieHHe TOUeK AJ9 HUBEJIMPOBKH BHYTPH TYH-
Heqs 06YCIOBAMBAETCS CJAEAVIOIMMH TpeSoBaHuaMH. Y 100Hee BCero, 4Tobbi
3TH TOYKHM COBNAJANM C NHKETAXEM, T.-¢. pacnonaraiucb Obl 4epes CTO
merpos. Muorpa npu 3HaUHTENBHRX YK/JOHAX TyHHE/NS HEKOTOpble CMeilHa-
AHCTB NPAKTHKY TYHHEJABHOrO JIena YKA3biBAOT HA KEJAATEJbHOCTHL 110CTa-
HOBKH HHMBENIHPOBOYHEIX TOueK He MeHee, kaxk yepes 50 m. Xora nopo6-
HOTO poJa TpeGOBaHHMs W BH3BBAIOT JHIIHIOKW paboTy, OAHAKO, HEAb3s
HE NPHU3HATH, YTO BO MHOTHX Cay4yasX 3TO HMeeT 3a cO00M TEXHHYECKoe
onpasraHue.

ToykH [/15 HHBEJAHDOBKH BHYTPHM TyHHeaAs 0003HA-
yalTey TaK: yaoOHee BCero He YCTaHaBJAMBaThb ClEUHANb-
HBiX TOUEK, 4 NO0Jb30BATHCS OOJTOM W/K T'BO3AEM B OETOH--
HCH MaccHBKe, CcJayXaueH reoae3HyecKHM LEHTPOM [pH
pas6uBke ocu 1yHHeas. Ecam Touka And HHBEINHPOBKH
YCTAHABIKBAETCS CAMOCTOATEbHO, HE3ABHCUMO OT HasHauye-
HUsl OGCAYKHBATH Pa30UBKY OCH TYHHe/S, TO 0€3pasnuuHo,
rae oHa OyZeT NOMEWEHA: HA OCH TYHHE/IS! W/JH B CTOPOHE.
B 3TOM OTHOUIEHHH HeOoOXOAMMO TOJNbKO BHIOHPaATh MECTO
TaK, uToGbl TOYKA He mojBeprazsach AedopmMauusiM Kak Co
CTOPOHBI TOPHOH NOPOJABI, TAK U MEXaHHYECKHM TOBPEXKIE-
HUAM TIPH NepeTacKUBaHMH TaxecTed M T. n. Ecaun nmeem
TYHH@/Ib B CKaJbHOH TOpHOH nopone, TO NOCTaTO4HO OHI-
BaeT npobyputb wyp H 3a0uUThb B HET0 METANIHYECKHH
cTepxeHb. Bepx crepxXusi MOXET CAYXKHTb TOYKOH 41
HHBEJJIHPOBKH. Becbma nenecoobpasHo 3akpalluBaTh BepX
TOUKY MACJAAHOH KPACKH M TOrja BCSIKOTO pOJa MEXaHH-
YeCKHE MOBPEXJIeHHs, HAPYLIHB [EIbHOCTb OKPACKH, YKa-
YT Ha TO, 4TO HE HCKJIOUEHAa BO3MOXHOCTh [OBpexJe-
HHS U HUBEJVIHPOBOUYHOH TOUKH. DTHM HECNOXKHBIM NPHEMOM
YAAeTCsl TrapaHTHpoBaTh ce6d OT HEOMHINAHHOCTEH.

Ecnn ropras noposa—mMsarkas nopaTaMBasg IJHHa
H T. I, TPYHT, TO HHOrAa yjaaercs 00eCneyuTb BEPHOCTDH
paboTul 3aOMBKOH B I'DYHT JA€PEBSHHON CBaiKu M 3aBHUH-
TUB B Hee wypyn. Myoraa BO3MOXHO 0XHAATh, YTO NOpPOAA
6yneT nyuuTbea. K coxanenuio B npakTHKe TYHHENbHOTO
Jena B NOAOOHEIX Cyuasx ewie He BHIPabOTaH U HE YCTAHOB-
JIeH KaKOH-u60 TUN TOUKH AAs HUBeNTHPOBKHK. O6BIUHO NpHU-
XOJLUTCA B TAKHX CIyuasx o0pamarbcsl K penepam, pacrno-
JOXEHHBIM BHE TYHHENS, KAK K €1MHCTBEHHO HAIEXKHBbIM
ONOPHBIM TOYKAM [PU HHBEJJIMPOBKe. BO BCAKOM C/Ayyae €AHHCTBEHHOE M
Haubo/siee HAJEXKHOE, YTO MOXHO PEKOMEH/IOBaTb B NOAOOHBIX cCaAyyasx,
3TO—TMOBTOPEHKE HHBEAJIHPOBOUK Ha BCEM MPOTSXKCHHM TYHHE .

[Tpoussoacrso paboT no HHBENAHPOBKE BeAETCH OAHHAKOBO, KAK LJA
npenBapuTeNbHOR, TaK M AAA OKOHYATEAbHOH pa3buBku ocH TyHHens. Ca-
MBI npouecc paGoOTH HHYEM CYIUECTBEHHBIM He OTIMYAeTCS OT NPOHM3BOJ-
crBa nopo6uoro posna paboT HA MOBEPXHOCTH 3eMaH. EndHHCTBeHHOe, Ha
4TO HYXHO O6paiarb BHUMAHKE, 3TO Ha TC, YTO NPH NOASEMHbIX TYHHE/b-
HBIX HHMBEJHMPOBKAX COBEPIICHHO HE CJAEAYET YBJEKATHCH 3HAYHTEJBHBIMH
pPacCTOSHUAMHU OT HHCTPYMEHTA N0 peilku. Kaxk yxe ykasplBaJoch B OTHO-
UIEHHHU MPOH3BOACTBA PAGOT NO pasbuBKe OCH TYHHE/H, BUIUMOCTb TPYObi
3aBHCHT OT Da3HLIX NPHYHH U B NIEPBYI0 OYepeLb OT COCTOAHHS aTMOC(EpHI.
[loaToMy, NpH HUBEAAMPOBKAX DEKOMEHIYETCA PAcCTOAHME OT MHCTPYMEHTa
a0 pelxH B 50 MeTPOB M OHO PEAKO JO/IKHO MNPEBOCXOAHTL 75 METpOB,

[TorpewsocTu npn non3eMHON HHBeAJAHWpPOBKe. Bauay
HACBIIIEHHOT O NaPaMH BJIarH BO3yXad, NJ10X0H BUANMOCTH PEEK, JI0X0ro ocBe-
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IIEHHS ¥ MO HEKOTOPHIM APYTHM NPHUHHAM [OTPEUIHOCTL HHBEAIHPOBKH
npx paGoTe B TYHHENE BO BPEMA er0 NOCTPoiKY 6yAeT I0BONbHO 3HATHTENRHA.

Ecnu npuHATb, 4TO NpH paboTe BHYTPH TYHHEAS HHCTDYMEHT HMEET
B CpeJiHeM N == 5 CTOSHOK Ha KM/JIOMETDP M €CJHH AONYCTHTb, YTO OTCUET MO
KaXuoi pefixe nNpPOU3BOAUTCA C TOUHOCTHIO 1O 0,002 mTp., TO COTJACHO
TEOPHH NOTPELIHOCTEH Pa3HOCTh YPOBHEH HAYaNbHOH H KOHEYHOH TOoueK

CROXKHOH 1POAOIbHON HUBeAnHpOBkH onpexeasercs B 0,002 2n uau

0,0063 ¥ K, rne K unca0o kU/AOMETPOB, NPOHACHHBIX HUBENTHPOBKOH.
Mpexeabuas omnbka HWBENTHPOBKH BHYTPH TYHHEJS 6yner pasHa

yeTpoeHHOH cpeisedi omubke, T. e. 0,0189 VK. (8 mrp.)

[epMancKMe aBTOPH ZAlOT MOYTH Taxkyl ke uuppy. OHH CUMTAIOT,
 4TO NPH NOH3eMHHX paboTax NOrpeliHOCTh HHBEJIMPOBKH He JOJLKHA
npeBOCXONUTh 18 MM. HAa KMJIOMETD, [IPHYEM B KOHEYHOM HTOre norpew-
HOCTb He JOMKHA GHTh Gosee f= 18. VK. (B MM.)

Onpeseienue (npomep) AauHbl npobuTOro TyHHeas. [locne Toro,
KaK NMPOU30LIIa CMBIUKA ABYX HANPaBAAIOUIHX XOJ0B, BECHMA 1enecoo0-
pasHO ONPENEJHTb JeHCTBHTENbHYK JUIMHY TYHHEJIS HENOCPeACTBEHHBIM
NpoMepoM B TaKOM TyHHese. Jlas 3TOro HaJA/MeKHT BOCNOAb30BATLCA NPa3/l-
HHYHBLIMH TlepepeiBaMu B pabote.

Vinorga B BUAY BaXHOCTH npeiactosuled paborsl He OCTaHABIMBAIOT-
¢l Jaxe nepej MepepLBOM TYHHEAbHBHIX PaGoT B paGouue JHH. ITpomep
JIHHBL TYHHENS NPOM3BOAUTCA PA3NHYHO 33BHCHMO OT €r0 NPOTAMEHHA.

Manpie TyHsHenH JIHHOH 10 2—3 KJAM. NPOMEPRIOTCHA CTanbHoOi NeH
TOH WM LENBI0, HHOTAA NMPUMEHAIOTCA ME3JbL

Bonee anuHHbIe TYHHEAM CJeAYeT MpOMEepAThb NMPH OMOLM HHBAPHOH
IDOBOJIOKH. Bnpouem HHOTAAZ AJsS NPOMEPA AAMHHBIX TYHHEJEH C yCHexoM
NPHMEHSIOT TaKXKe CHelMadbHLIe MepHble Uen.

Mpomep Manbix TyHHedaed. Ecau noab3yrorcs 2Kesaam, TO TaKOBBIX
NO/KHO ObiTh nBa. XKean ceuenuem 4,4 < 2,5 CM. M3TrOTOBJSIOTCA M3 €]10-
BOrO AEPEBA, 110 BO3MOMXHOCTH 6€3 CydKoB, MPOBAPEHHOTO B MACJ€ M BhHl-
KpalenHoro 6enoit Kpackoil. Jauia 2xe3na b m.; 01Ha CTOPOHA KE3/M3 OKO-
BLIBAETCH MCABIO ¢ TOYHBIM HaHeCeHHEM JeNeHHH JeuuMeTpos, CAHTHMET-
poB ¥ MHAnuMeTpoB. KoHuUbl ke3na 004€1bIBAIOTCA MELbIO B BHAE HAKO-
HeunukoB (Gawmmakos). Jans npomepa xe3abl NPHUKJIAABIBAIOTCA APYT K
APYry Tax, yro0bl KOHIB CONPHKACANHCh. [las TOYHOCTH NMPOMEP NPOHU3-
BOJIUTCA MO KpaliHeil Mepe ABaXIbl B NPOTHBONOAOKHOM HANPaBACHUHA H
ecyM pesyabTaThl GJM3KH IPYr K APYry, To Geperca cpenHee apudMeTH-
yeckoe. Hanpapnenue xesnos onpejensiercs npu nocpeacTse muypa. Bes
JIMHHS TPOMEpa BHYTPH TYHHeJsi 0003HAYaeTcsi MOCPLICTBOM OGBIKHOBEH:
HOTO NEHBKOBOTO KPY4YEHOrO LIHypa AHAMETPOM 2 —3 MM., MPOMHTAHHOrO
JepeBAHHEM MAcAOM npoTHs cuipoctd. Jauna muypa 100 M. llayp nama-
ThiBaeTcsl na Gapabad. [lomeano wumers jaBa GapaGasa co wmwypamu. [lo-
BIOJIh TYHHE/IsI BLICTABJSIIOTCS OTBECH M KOTIA JIMHHS HaMeuyeHa MO OKSH-
uaTeabHOH pasB6uBKE, TO HA ydYacTKe, npoTskenHeMm oxoio 100 w.,, ycrasa-
BAKBAIOTCA 0CO6Lie Ko3abl (uep. 104). C Goismmum ycnexom B 3TO# pabore
MOTYT NPUMEHATbCST CBETOBble oTBechl (uep. 105). Hasepxy xo3en umeroTCH
IITBIPH, HA HUX HaTaruBaercst wHyp. Heobxoaumo y6eauTbcs B rOPU3OH-
TaNbHOCTH IWIHYpa, A5 4ero NOAb3YIOTCA BHCAUHM NOJAYKPYroM. Koszas ycra-
HABJNBAIOTCS HA PacCTOSIHUM MpHUOAH3HTENbHO 15—20 M. Apyr oT aApyra.

[IppMeHenHe CTaNbHLIX PY/IETOK H JIGHT s NPOMEPa MaJIblX TYHHE-
nefl 6onee yno6Ho Hexenu keanos. ¥Ix naMsa jgosmxua 6uith 20 M. [Ipu
paboTe PyJneTKaMH WAH JEHTAMH HHOTAA BaTATMBAKT LIHYp TaKXKe, KaK H
npu paboTe Ke3naMH, a OOLIYHO NPOU3BOAAT npomep MO YKIAXBIBAEMbIM
FOPH30HTA/JIbHO JOCKAM.
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TounocTh npomepa xe3namu MHOIO Bbllle, HEXEIH CTANABHOH pyaer-
KOW W/IM JIEHTORM W Belpaxaercd npubauauteanuo 1:50000 oT npomepen-
HOH JJIUHBI, TOTAd KaK NPH OPOMEpe pYJEeTKOH MJHM JIEHTOH BHYTPH TYH-
Head pengo YAAeTcsl MOJYUHTH PE3YJbTAaThl ¢ TOYHOCTBIO, (OMbUIEH, HeXe-
au 1:10000.

fpomep mnuHHbIX TyhHeded. [IpuMenenne uupapHOil MepHOH NPOBO-
JIOKH JJid NPOMepa AJUHHBIX TYHHEJIEH 00ecneunuBaeT TOYHOCTD 0T 1 : 500000
ao 1:1000000 wu3mepsieMOit  AJIMHDI.
JTa OrpOMHAs TOYHOCTh JeJNaeT Ofu-
‘ChIBAEMbIH CMOCO6 BECHMA XKEJMATENbHbIM,
XOTSl M CONPSAXKEHHBIM C GOJBUIHMH  3a-
TpaTtamu Bpemenu. FlnBapHas npoBonoka,
T.-€. NPOBOJOKA M3 CIVIaBAa HHKKEAT H
xkenesa, obnajaomas MaasiM  Koadohu-
HUEHTOM pACLIHPEHUS,, H3rOTOBJAETCS
TOMUMHON 5 MM. H CHaGXaeTCd N0 KOH-
{1aM 0COOBIMH MEpHBIMH pelikamu (cM.
yep. 53) AHMHA MNPOBOMOKHM OT ,0“ Ha
MEpHOH pelike ¢ OaxHOro kouua no ,0¢
Ha Ipyrom kouue passa 25,000 m.

Tounoctb npoMepa JAUHB TYHHES
(BHYTpH TYHHEJS) NPM Pa3HbIX crnocobax
H3MEepeHHs, B JONSX U3MEPEHHOH MJIHHDI,

TaKkoBa. Hep. 105.
Uenero . . . . . . . . . .or 0,00045 no 0,0012.
CranbHo#i sedTolt. . . . . .or 0,0003 mo 0,00075.
Murpaproit nposonokoit . . . or 0,000001 no 0,000002.
Kesmamu . . .. . . . .or 0,0002 nmo 0,0005.

Jast Cy}IeHHsl 0 PesynbTaTax NPOM3BOJACTBA BCEX TEONE3ULECKHX Pa-
GOT N0 TPAaCCHMPOBKE H pasduBKe TyHHeJe# NPOU3BOAMTCH ONpeneJeHue
HEBSI30K {norpeursocTed):

a) Mo IJHHE TYHHEJH,

6) no BHcoTe,

B) H OTK/OHEHHE B CTOPOHY OCH TYHHEId B MECT® CMbIYKH 060MX XO-
IOB OT NMOPTanoB (C NPOTHBONOJOKHBIX CTOPOH).

Tonbko nyrem BbIiICHEHUS HEBS30K YAAETCS CYLUTh O BEPHOCTH MPO-
H3BEAEHHOH paBOTH 1O TPACCHPOBKE H pa3bHBKE OCH TYHHENA HAal 3eMJeil.
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Hackonbko TOYHO MNPOHM3BOAATCA re0ne3HYECKHE paGoTbl M0 pa3buBKe:
TyHHeJeH BHIHO M3 caelyroled TabaAuLbL:

Ta6bauya Il

Vcuiicien-
Hnua l/llcqncneﬂ- ?;?:ISH? Hess3ka npoTtHBo- H::”c}’;‘éigfzu
Has nOrpemt- oy o MOAOKHBIX XOJAOB snsxa%s
Hasganue tynuens TyHHENs | HOCTD (ﬁe- Mepe B -Ho— E»;lﬂ»CVO:Vmep“s. ropiz. ne-
MTP- E;;Z?’M'rop HaType i 1€ MTp Hanp. (8 STP:J;!O!S)
: MTp. | ' jcTop.)MTP. MTp.
Cumiioncxuit Tya. . . .| 19728 2 = 0,56 0,79 0,087 0,202 If = 0,05
] max :],68
Ceu-Torapackuil Tyn. . .| 14984 — — — 0,30 —

. 6 — 0,36 N
JleuGeprewuit Tyn.. . . .| 14535 3 max —1,08 0,41 0,102 0,257 [f—0.182
XaysHIU1eWHCKUHA TYH. . . 8134 — 0,5() 0,010 0,05 if —0,546
Boxeuucknit tys. . . . . 6339 — 0,76 - 0,05 -—
Kapasaukenckuii 1yH. . . 7976 — 0.45 — 0,02 —
Bocpykcxnit tyn. . . . . 4766 — 0,18 — 0.153 —
Tayapuckuit TyH, . . . . 8526 — 2,93 0,056 0.55 —
Bacceptawccknil TyH. . . 3557 — — 0,010 0.05 —
CypaMcknit Tyn . . . . . 3973 — — 0, 40 0,13 -
Jlarap-Ayabckhii TyH. (de-

pes Manei#t XuHran), 1250 — 0,80 0,080 0,106 —
Toutckuit Tyu. (KaBkas) . 1399 ] — 1.18 0,090 0,195 —_
Concknit TyH. (Cubups) . 785 — 0,65 0,110 0,145 —
XaabhkeHckuii TyH. (Kas- !

Kas) . . . . . . .. 978 — 1,20 0,075 0,105 —

3akanu¥Basi H4 3TOM CBOH TPyJA NO BONPOCY O TPAaCCHPOBKE U pas-
OuBKe TYHHe/IeH, CYUMTAI0 HEOOXONHUMBIM MOLYEPKHYTh, UTO I/l YCTIeXa reo-
Je3HYeCKHX TYHHENbHBIX paGoT, MOMHMO SHAHHMA H3JOXEHHBIX 3JeCh NpHe-
MOB NPOM3BOJICTBA PaGOT M METOAOB TPaCCHPOBKH M Pa3buBKH, TpeOyercs,
yToOBl HHXKEHED, NPOU3BOLSALIMA paGoTH, B NOJHOH Mepe o0/saja’ BCEMH
HEOOXONLMMBIMH TeXHHUECKUMH HABBIKAMH B MPOH3BOJACTBE TIEOAC3HUYECKHX
paGor, OblA MEAaHTHYHO AKKYypaTeH, BHHMATEJNEH M ToyeH. TOJNbKO CO3HA-
HUE OTBETCTBEHHOCTH IPOH3BOAMMOH palOThl MPHU HAJHYHH COOAIONEHKA
JPYTrUX yCJIOBHH MOXeT 00ecneyyTb BEPHOCTb €€ BLIIOJNHEHHA.

Toumck.
Cn6up. Texnoaoruy. MHCTHTYT.
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