.C. KoHioxos

Mcnonb3oBaHue
NOA3EMHOIro
NPOCTPUHCTBO

Pexomernposarno ACB ans cryneHTos, oByqaowmxcs
no cneunansHocram 290300 “TlpomsinenHoe n rpaxaaHckoe
cTpoutensctao”, 291400 Tlpoextuposanme 3aanmi” u 6axanaspos
no Hanpasnermo 550100 “Crpoutenscrso”

Mocksa
Apxutektypa-C
2004




YK 624
BBK 38.78
K 65

Komoxos /1.C.
K65 licnoab3oBaHHE IIOA3EMHOIO IPOCTPAHCTBA. Yueb. nocobue ais
By30B. — M.: Apxutekrypa-C, 2004. — 296 c., um

ISBN 5-9647-0008-X

B yue6HOM oco6uH IPHBOIUTCS UIMPOKHUI 0630 HCTOPHH OCBOEHHUS TIO/3EM-
HOTO IPOCTPAHCTBA B PasJMYHBIX CTPAHAX MUPA, HOAPOGHO PACCMATPHBAIOTCA BCE
CYHIECTBYIOMHE THIB! IOA3EMHBIX COOPYKEHHH, KONOTHYCCKUE ACTIEKThl CTPOM-
TeNbCTBa M HCIIONB30BAHHS TIO/3EMHBIX COOPYKeHHH. Boplioe BHUMaHKUE Y/eJeHOo
OBTODHOMY HCITO/Ib30BAHHIO paHee TOCTPOEHHBIX MOA3EMHBIX 06BEKTOB H 0Tpabo-
TaHHbIX TOPHBIX BEPaOOTOK.

JI1s1 CTYA€HTOB CTPOMTETBHHEIX M APXUTEKTYPHbIX By30B H (aKy/IbTETOB.

BbK 38.78

© J1.C. Konmwoxos, 2004
© Apxurextypa-C, 2004

ISBN 5-9647-0008-X

NMPEAUCAOBUE

WNuxxeHepHOE OCBOEHME MOA3EMHOTO IPOCTPAHCTBA — 3TO OXHO
13 BaKHEHUIIMX HAIPaBJieHUH, 00eCTIeYnBAIONIMX YCTONYHUBOCTD pas-
BUTHSI COBPEMEHHOTO 00HIECTBA.

Yue6Hoe nocobue, KOTOPOE BBI IEPKUTE B PyKax, IPeIHA3HAYEHO
IS CTYZEHTOB BBICIINX Y4eOHBIX 3aBeeHUH, 00yJalommMxCcs 110 Ha-
MPaBJeHUI0  IOATOTOBKH  AWIUIOMHPOBAHHBIX  CIEINAJHNCTOB
653 500 «CrpoutenbctBoy (cremuanbaoctr: 290 300 «IIpombiiien-
HOe U TpaxkZaHCKoe cTpouTeabcTBO», 291 400 «IIpoexTrpoBaHme
3nanuii») u GakamaBpo mo HamnpaBiaenuio 550 100 «Ctpouresn-
CTBO». B HéM mpuBOMTCS 0630p MCTOPHM OCBOEHHS IMOA3EMHOTO
IIPOCTPaHCTBa B Pa3lINYHBIX cTpaHaxX MHpa, BKIoYas Poccumo, pac-
CMaTPUBAIOTCA IPAKTUYECKH BCe TUIIBI CYI{eCTBYIOIIMX B HacTosIiee
BpeMsI B MUpe MOA3EMHBIX COOPYXKEHUH, Hal0TCsd MHOTOUKCIEHHbIe
IpUMeEpPHl apXUTeKTYPHO-ILIAHMPOBOYHBIX pelIeHNH I0A3eMHBIX
00BEKTOB, TIOCTPOEHHBIX B moceAHue rofbl. OTaebHOE BHUMAHUE
YIENAETCA SKOJIOTHIECKAM ACIIEKTaM B3aUMOJEHCTBUSA TOA3EMHOTO
COOPYKEHHS C OKPY-KaIOWel ero MpUpPONHON U FOPOICKOH cpenol,
KOMIIJIEKCHOMY HCIOJIb30BaHUIO MTOJ3EMHOTO IIPOCTPAHCTBA, a TAKXe
[IOBTOPHOMY MHCIIOJIb30BAaHUIO paHee IIOCTPOEHHBIX IO3eMHBIX
00BEKTOB Pa3IMYHOTO HA3HAYEHUST U OTPAOOTAHHBIX TOPHBIX BBIPA6O-
TOK. B KHMre paccMaTpuBaoTCs mpobiieMbl HAAEKHOCTH U [I0JITOBEY-
HOCTH IIO/I3€MHBIX COOPYXXeHHUH U U3/araeTcs COBpeMeHHas TeopHsi
PUCKOB IPUMEHHUTEIHO K MO3EMHOMY CTPOHTEBCTBY.

IloaroToBka u U3gaHWE 3TOrO MOCOOUS CTAJN BO3MOXHBIMU BO
MHOTOM GJ1aroziapsi MOCTOSTHHOM MTOMONIM ¥ TIOAAePKKe feKaHa da-
KyJbTeTa [ MAPOTEXHIWIECKOTO U CIIEIINATBbHOTO CTPOUTEIBCTBA, 3aBe-
ayomero Kageznpoii llogzeMHOro cTponTensCcTBa M THAPOTEXHUYe-
ckux pabor MI'CY, nokrtopa TexH. Hayk, mpocdeccopa M.T. 3epiao-
Ba. ABTOp MCKPEHHE 6J1ar0flapyiT PELeH3EHTOB: IOKTOPOB TEXH. HAYK,
npodeccopos .. lopmana u B.E. Mepkuna 3a ileHHbIE COBETH U
3aMe4aHHs IpU OATOTOBKE PYKOIINCH.
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BBEAEHME

B mocaegume toapl Bo BCéM Mupe BCE Gobillee BHUMaHUE MIPH
ILUTAHMPOBKE U 3aCTPOFTKe KPYITHBIX TOPOJIOB U FTOPOIOB-METAIIOJIHCOB
yaeaseTcsi mpobaeMaM OCBOEHHMS IIOA3EMHOTO IIPOCTPAHCTBA, a TaK-
e CTPOUTEJbCTBY TOA3EMHBIX OOBEKTOB 3a MpefeaMH TOPOACKO
4epThl, 00ECHIEYNBALIAX HOPMaibHOE QYHKIMOHHPOBAHHE KPYII-
HBIX HaCeJEHHBIX, B 0COOEHHOCTH IPOMBINLIEHHBIX, IIEHTPOB. Takue
npobiieMbl, KaK AeUIUT TOPOACKUX TEPPUTOPHUI, MOCTOSHHBINA POCT
HaceJIeHHs TOPOJIOB, CKOIUIEHHE HA JOPOrax GOJBIIMX MAcC TPaHC-
MOPTHBIX CPEJACTB, HECIOCOGHOCTh TOPOACKOH HHQPACTPYKTYPBI
CIIPaBHUTHCS C MOCTOSIHHO BO3PACTAONUMH HAarpyskaMH U yXy/ile-
HI€ HKOJOTHYECKOH 06CTaHOBKM TPeOyIoT Bcé 6ojiee aKTUBHOTO HUC-
[I0JTb30BaHMS IO3€MHOT0 IIPOCTPAHCTBA, B TOM YHCJIE [7Is1 pa3Melile-
HHSI TPAHCIIOPTHBIX M MH)XKEHEPHBIX CHCTEM, 0OBEKTOB TOPTOBJIH U
GBITOBOTO OOCHYKMBAHUS, CKJIZ0B U aBTOCTOAHOK H T.I. CoraacHo
COBPEMEHHBIM MCCIEA0BAHUAM, B O0JIbIIMHCTBE CIyYaeB MOA3EMHBIE
COOPY>KeHHUST, HECMOTPST HAa 3HAYHTEIbHbIE 32TPATHI TIPH UX BO3Bejie-
HHH, SABJISIOTCSA HauboIee ONTHMATbHBIMY PENIEHUSIMA MHOTHX BOII-
pocoB GYHKIIMOHUPOBAHUS TOPOZA.

Ilodsemnoe npocmparncmeo 20poda — 3TO IIPOCTPAHCTBO IOJ
JIHEBHOM TIOBEPXHOCTHIO 3MJIH, MCTIOIb3yeMOE KaK «O[HO M3 CPENCTB
IPEOIOJIEHHS] TEHAEHIIMH PACIIMPEHHS TOPOAA, IIPEAMET paspaboToK
HOBBIX KOHIIENIIMHI CO3[aHUs M COXPAHEHMsS] €CTECTBEHHOM cpebl
0oOUTAHMSA, JOCTHKEHHSA IIPHOPHUTETOB HKOJOTO-3KOHOMHYECKOTO
6JIATOIIOIYYMS U YCTOHYMBOTO PA3BUTHS, CO3AHUS YCAOBUH KU3HE-
JeTEIBHOCTHU JIOZEN B 9KCTPEMANBHHIX ycnoBusaxy [PACH, 1996].
IToazemHOE IPOCTPAHCTBO TOPOA BKJIIOYAET: IIO3EMHEIE TPAHCIIOPT-
HbIe COOpYKeHHsI, pa3MellleHHe TMPOMBINJIEHHBIX IIPEATNPUATHH M
peAnpUATH 06CTyXKUBAaHUSA HACEJIEHHs, ITOJ3€MHbIE TOPOACKHE
CETH U COOPYIKEHUS HHKEHEPHOTO 000PYIOBAHHUS, COOPYXKEHHSI CIIe-
IHaJIBHOTO HazHadeHHsA. KOMILTIEKCHOE OCBOEHUE MOA3EMHOTO MIPO-
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crpaicTBa (puc. 1) XapakTepHO 7151 KPYIHBIX TOPOAOB U TOPOAOB-
METAIOJJUCOB, B OCHOBHOM, B 30HAaX 00IETOPOCKOTO [IEHTPA H IIE€HT-
pax MyHHUIMIAIbHBIX PAiOHOB, B 30HaX HamGoJiee BAKHBIX TPaH-
CIOPTHBIX Y3JI0B M IIepeCceYeH i, Ha TEPPUTOPHUSIX IIPOMBIIIJIEHHOTO
¥ KOMMYHaJIbHO-CKJIaICKOT0 Ha3HadeHUs1. OfHUM U3 aclIeKTOB KOM-
IJIEKCHOTO OCBOEHMS MTO/I3€MHOTO ITPOCTPAHCTBA SIBJISIETCST PAIlHO-
HaJbHOE HCIOIb30BaHNE Ha3eMHON TePPUTOPHUH, B YaCTHOCTH:

CTPOUTENBCTBO 3[IaHUHM M COOPYXEeHHMH B YCIOBUSX CTECHEHHOM
TOPO/ICKOM 3aCTPOHKH;

COXPaHeHNe TePPUTOPUH 3eJIEHBIX 30H U MeCT OT[bIXa, YCTPOH-
CTBO B CJIOXKHBIIENCS 3aCTPOMKE 03€T€HEHHBIX M 61ar0yCTPOEHHBIX
YYaCTKOB;

[IOBBIIIEHHE XyM0XECTBEHHO-ICTETHIECKAX KadyecTB TOPOACKOI
Cpelbl, COXpaHeHle HCTOpUYEeCKH IIeHHOH TeppUTODUH;

coXpaHeHHe M BOCCTAHOBJEHHe YHHKAIbHBIX OOBEKTOB JaH-
ma@THOH apXUTEKTYPHI;

JHOCTYIMHOCTb HanboJiee BAXKHBIX 0OBEKTOB TOPOJCKOTO 3HAYEHHUSI
U MeCT TPYAOBOH ZesITeIbHOCTH TOPOKaH, S3KOHOMUSI BpEMEHUY;

Puc. 1. KoMIuteKCHOE HCITOIB30BAHME TO3EMHOTO TIPOCTPAHCTBA (Ha IipuMe-
pe x/n craumuu B Tokuo) [Heaxwiox, 1999]:

1~ XeJe3HOMOPOXKHAA CTAHIMA, 2 — JMHHA METPONOJUTEHa, 3 — MepecajouHbIH
y3en, 4 — npeAnpHsTHS TOPTOBJIH, 5 — BBE3] Ha ABTOCTOSHKY
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yJAyYllleHre TPaHCIOPTHOTO OGCIyKMUBAHUS, MOBbIIEHUE 0e30-
TMACHOCTH ABV)KEHHUS, CHIDKEHUE YINYHBIX IIYMOB;

COKpaIlleHUe [TNHBI MHXEHEPHbIX KOMMYHUKaNUIA;

3alIMTa HaceJIeHHUsI B IEPUO/IBI BO3MOXKHEIX TTPUPOAHBIX U TEXHO-
TeHHbIX aBapHii U KaTacTpod.

Bo Bcex MHpPOBBIX CTOJWIIAX BEAETCS aKTUBHOE OCBOEHUE TOJ-
3eMHOTO MpocTpaHcTBa. He ABISIOTCS MCKIIIOYEHNEM U KPYITHBIE TO-
poZla Hailel cTpaHbl, B nepBylo odepenb MockBa u Cankt-Iletep-
6ypr. Ilo cyTu fena, Ha HAIIMX I71a3aX CO3ZAETCST HOBask MO/3eMHad
MHDPaACTPYKTypa KPYIHEIX TOPOIOB, B X0/i€ IPOEKTUPOBAHUS U CTPO-
UTENBCTBA KOTOPOH HEOOXOAMMO YUUTHIBATH LEJNBIA Psifi (PaKTOPOB,
U, TPEXJe BCeTro, BAUSIHUE TEeXHOTEHHBIX IIPOIIECCOB HA 5KOJIOTHIO
MOJI3€MHOTO ITPOCTPAHCTBA M COCTOSTHYME TUAPOT€0JI0THIECKOM CPEIbL.
IinepkoHIeHTpanys HaceleHus], THGPACTPYKTYPHI M TPOMBIILIEH-
HOTO IIPOM3BOICTBA MIPUBOMT K OTPOMHOIA TIEPETPY3Ke T€09KOJIOTU-
4eCKOH U TUAPOTEOJIOTHYECKOH CPe/l KPYIHbIX TOPOOB U BBI3BIBAET B
HMX HeoOpaTuMble naMeHenust. Ha Teppuropunt Mocksbl 11071 BO3z€ii-
CTBHEM T€XHOTEHHBIX (DAaKTOPOB Pa3BUBAETCS TPABUTAIIMOHHOE U 1~
HaMHUYeCKOe YIUIOTHEHUE TIOPOJl, CABUXKEHUE TOPO/l B MAaCCHUBE, TH/I-
POCTaTUYeCKOe B3BENIMBAHUE U CXKATHE PHIXJIBIX BOAOBMEIAIONINX
MOPOJI, MeXaHWYecKast U xuMudeckasi cydosus. Hanbosee akTuBHO
BO3ZeliCTBUE TOPOA TPOSIBIISIETCS] B TIOBEPXHOCTHBIX CJIOSIX 3eMHOMN
KOpbI Ha Ti1y6uHax 10 60—100 M, 04HAKO, B OTAEIBHBIX CIydasX, 3TO
BO3/IEHCTBIE MOXET IPOABJIATHCS U Ha T1ybuHax 10 1500—2000 M ot
nHeBHOU moBepxHocT*. Haubomnee cyimecTBeHHOE BIMSIHUME HA T€O-
9KOJIOTHYECKYIO Cpexy OKa3bIBalOT: BO3/IeHCTBHE HAa3eMHON TEXHO-
cdepsl Topozia, Co3AaHMe TOA3EMHEIX BBEIPAGOTOK, OTKAYKa MOA3EM-
HBIX BOJI, HApYIlleHHe HHOUIBTPAIMOHHOTO OajlaHca TPYHTOBBIX BOLI.
Hapymenue nprpoasoro 6ajaHca TPYHTOBBIX BOJ, HapuMep, IpH-
BOAUT K U3MEHEHUIO HANPSIKEHHO-Ae(DOPMUPOBAHHOTO COCTOAHUS
MOPOAHOTO MacCHBa ¥ YILUIOTHEHUIO TIOPOJA B TIpe/iesiaX AempecCHOH-
HBIX BODOHOK, 00pa3yIOIMXCs IIPU BOAOIMOHMKEHUU. ITO, B CBOIO
o4epe/ib, BEI3bIBAET AeOpPMAaIliU 3eMHOM MOBEPXHOCTH U CTAHOBUT-
sl TPUYMHON MHOTOYMC/IEHHBIX aBapUIHBIX CUTyaluuid. Bcé Brimiene-
peYHCIIeHHOe CBU/IETENBCTBYET O TOM, YTO Ha T€PPUTOPUH MOCKBBHI

* Ucnob3oBann faHHbIE ODHIHATLHOTO HHTEPHET-CAWTA IPAaBUTENbCTBA
MoCKBB WWw.mos.ru.

IPOTEKAIOT 3HAYNTE bHbIe H3MEHEHHs T€0JIOTMYECKON CPe/Ibl U TIPH-
POMIHEINA PECYPCHBIN MOTEHIMAI YKe, NPAKTHYECKH, HE B COCTOSTHUM
obecneunTs CBOE caMoBoccTaHoBseHue. Ilpumepro 48 % TeppuTo-
PUH TOPOZIa HAXOAUTCA B PailOHax Te0JIOTUYecKOro PUCKa, 12% — B
paiioHAX TIOTEHITHAIBHOTO Te0IOrMYeckoro prcka 1 miib 40 % Tep-
PUTOPHH XapaKTePH3YIOTCA KaK CTaOUIbHEIE.

Ha HactoAmmii MOMEHT «OCBO€HUE IMOJ3€MHOTO IIPOCTPAHCTBA
ABJIAETCS KJII0YOM K COXPaHEHHIO OKPYKaIOIIel CPelbl, a TaKxKe Bak-
TOPOM, OKa3bIBAIOIINM 6IaTONIPHATHOE BIMSHIE HAa COXPaHEHHE Cpe-
7161 OOUTaHKS YeIOBEKA B KPYIIHBIX TOpozax» [Ilempenxo, 1998]. Ito-
0 GTATOTIPHATHOIO BIMSIHUS MOXXHO ZOCTHYD 32 CYET:

— 6ojlee MOJHOTO HCIIOIB30BaHUA IMOA3EMHOTO IIPOCTPAHCTBA,
KaK cpeJbl OOUTaHUs UelOBeKa; .

— pacimmpeHust 061aCTH IPUMEHEHUsT «9KOTOTHIHBIX»> croco6oB
CTPOUTEIbCTBA MOA3EMHBIX COOPYKEHHH; _

— KOHTPOJIA 32 IIPOCAaZKaMH THEBHOM MMOBEPXHOCTH U UX NIPEAOT-
BpaleHue; : 5

— HeCTaHAAPTHBIX APXUTEKTYPHO-IUVIAHMPOBOYHBIX DEIIEHUH C
YUETOM DKOJIOTHYECKHX TPe6OBaHMIl TPH HCIIOb30BaHUH NI0/I3€MHO-
rO TIPOCTPAHCTBA.

Cpeny 60JBIIOTO KOJHYECTBA OOBEKTOB IMOI3€MHOM HHPpa-
CTPYKTYPBbI CyllleCTBEHHAsA POJIb OTBOAUTCSI CUCTEMaM M COOPYXEHH-
AM TPaHCIIOPTHOTO HasHayeHHs. K ux unciy MpUHATO OTHOCHTB!

06BEKTHI TOPOAICKOTO CKOPOCTHOTO BHEYJIMYHOTO NACCAKUPCKOTO
PETIBCOBOTO TPAHCHOPTA (METPOIOIUTEH, CKOPOCTHOR TpaMBal, To-
poZCKad Kere3Has I0pora);

HepeceyeHusi TOPOACKHUX YJIUIL M ZOPOT B Pa3HBIX YPOBHAX, TPaHC-
HOPTHBIE TOHHEJH, TOXBOAHbIE TOHHEIH, TOA3EMHbIe IIEMIEXOHbIE
mepexoanl v T.11.; ;

06BEKTHI, CBsI3aHHBIE C XpaHeHHEM U 0OCTyKHBaHHEM aBTOMO-
6UIBHOTO TpaHCTIOPTa (TapaXKH [Jisl ITOCTOSHHOTO XPaHEHUs! aBTO-
TPaHCIIOPTa, TOCTEBbIE aBTOCTOSIHKY-TIADKHHTH);

MHOTODYHKIHOHATbHbIE, MHOTOYPOBHEBBIE OGBEKTHI X KOMILIEK-
ChI Pa3/IMYHOTO Ha3HAUEHH ], B3aMMOCBSI3aHHbIE C HA3EMHBIMH 3/1aHU-

 5IMHM, a TaK)Ke COOPYKEHUsIMHM M YCTPOHCTBAMM TPAHCIOPTHOTO Ha-

3HAYEHWS C pa3MYHBIMEU GOPMaMU HCIIOJIb30BAHUSI TIOA3€MHOTO TO-
POJCKOTO TIPOCTPAHCTBA (BOK3aJIBI, TOPTOBBIE IIEHTPHI, CTAHIINHA MET-
pou T.1.)



Cpeny NoA3eMHBIX CHCTEM CIIEIMAIM3UPOBAHHOTO MAaCCAXKUPCKO-
IO TPAHCIIOPTa B rOPOJIaX HAllleil CTPAHBI HPEOHIANAI0T METPOIOIUTE-
HBI. B HacTosinIee BpeMsi METPOIIOJIUTEHBI IKCILUTYaTUPYIOTCS U CTPO-
stcs B necatu ropopax Poccun: Exarepun6ypre, Kasanu, Kpacuosipe-
ke, Mockse, Huxuem Hosropone, HoBocubupcke, Omcke, Cankt-Ile-
Tepbypre, Camape, Yensibuucke, a npoexTupyercss — B Y de.

B nociiennue roxsl Bcé 6osiee MUPOKOE pacipoOCTPAHEHHE 3aBOE-
BBEIBAaeT TeHJEHNWA CO3AAHMUA HOBBIX TPAHCIODPTHBIX JHUHUMH, TpPU-
3BaHHBIX 0OECIIEYHUTD CBA3b JAETOBBIX, KyIbTyPHO-HCTOPHYECKHX M
TOPTOBBIX TEHTPOB MEXAY c000i U ¢ pailoHaMKU MaCCOBOM XUIOU
3aCTPOHKH, PaCOJOXeHHBIMU Ha OKpaHaX KPYIHBIX TOPOAOB. DTO
HO3BOJHT YBEIUYUTH CKOPOCTh COOOIIEHUS] M YIYYIIUTh Ka4eCTBO
obcyxuBanus naccaxkupos. K TakuM JHHMSAM, B IepBYI0 O9€pED,

OTHOCATCA «<MUHHU-METPO», UMEIONITHEC MEHbIINE PAa3MEPBI TyHHEJIeﬁ u

CTaHIUH «B CBETY >, 6osiee KOPOTKHE PACCTOSAHHUA MEXAY CTAaHITUAMH,

Puc. 2. Crannus nunun «Meteop». ITapux

HoJiee HU3KHE CKOPOCTH ABMXKEHUS MOJBHKHOTO COCTaBa. [[OTIOTHAA
ysKe CyLIeCTBYIOIIHE CETH METPOIIOIUTEHA IPOEKTUPYIOTCS CHCTEMBI
«METPO IIEHTPa», KOTOPHIE MO3BOJAIOT CO3/aBaTh Oosee ymobHbie
CBSI3H J/Is1 BHYTPHUIIEHTPOBBIX EPEBO30K. Takxke B MOCKBe ILTaHUPy-
€TCsI CO3TaHKe CETH SKCIPECCHBIX JIMHUH MeTpOmoauTeHa. Takue cu-
CTeMBI CyNIECTBYIOT BO MHOTHX KPYIHBIX ropojax Mupa: Ilapmxe,
Jlonpone, Hro-Vopxke u Muorux apyrux (puc. 2). MuTerpanus pas-
JIMYHBIX BHEYJWYHBIX CHCTEM PEJbCOBOTO TPAHCHOPTA IO3BOJISIET
npubIU3UTH MACCAXKUPOB K HanbOoIee OCENIaeMbIM MECTaM rOpoa.

KapxacoM coBpeMeHHOTO ropoja SABJSETCH YIUIHO-JOPOKHAS
ceTh, KOTOPAs TAKXKE B3aUMOCBsI3aHa € MpobHIeMaMil OCBOEHHS U HC-
MOJIB30BaHMS NO3eMHOT0 MpocTpaHcTBa. B MockBe MHOruMe TpaHc-
MOPTHBIE IlepeceyeHNs B pa3HBIX YPOBHSAX pellleHHl C UCIIOIb30BaHM-
eM ToHHesel. cnonb3oBaHe pa3HOyPOBHEBBIX IepecedeHnii (B 4acT-
HOCTH, TOHHEJBHOTO THUIIAa) YHOPSAAOYNBAET YCIOBUS ABUXKEHUSA TO-
POACKOT0 Ha3eMHOTrO TPAaHCIOPTa, COKpalllaeT YpOBEHb TPaHCIOPT-
HBIX IIYMOB U 3aTPSI3HEHUS BO3/[yXa BHIXIOMHBIMH Ta3aMH aBTOMOOU-
Jiell, CHUXKaeT YHCIIO JOPOKHO-TPAHCIIOPTHBIX IIPOUCHIECTBUH.

C nmonzeMHBIMU TPAaHCIOPTHBIMH CHCTEMaMM HENOCPECTBEHHO
CBsI3aHa €II€ OfHa TPaJOCTPOMTENbHAS MPobieMa — OPraHU3aIHs
TIOCTOSIHHOTO ¥ BDEMEHHOTO XPaHEH U aBTOMOOUIIBHOTO TPAHCIIOPTa.
Ipu pemenun sToii MpobaeMb HEOOXOIUMO, COYETas PasTHIHbIE
TMPUEMBI I MAKCUMaJIbHO YUUTHIBAg BCIO COBOKYITHOCTD KOHKPETHBIX
YCJIOBUH, IPUMEHSITh HOBBIE TEXHOJIOTUY HCIIOIb30BAHUS TO13EMHO-
O IIPOCTPAHCTBA, ABJISAIOUIMECS] 0COOEHHO IEPCIEKTUBHBIMU IS Tie-
PEYIIOTHEHHBIX U PEKOHCTPYHUPYEMBIX IIEHTPAJIbHBIX PaliOHOB ropo-
JIOB-METaIOJHCOB.

KomMinekcHoe ucop30Banye MOA3eMHOTO MPOCTPAHCTBA CAep-
JKHBaeT JaJbHEeHIUH POCT TEPPUTOPUH KPYNHEBIX TOPOJIOB U M03BO-
JISIeT PemaTh COBMECTHO IrPalOCTPOUTENbHBIE, TDAHCIIOPTHEIE, HHXKe-
HepHbIE U CONMATbHBIE MPOOIEMBI, YIyUIIATh APXATEKTYPHO-TLIAHK-
POBOYHYIO CTPYKTYPY TOPOZOB, OCBOOOIUTH MOBEPXHOCTD 3€MJIN OT
MHOTMX COOPY>K€HHUH BCIIOMOTaTeJIbHOTO XapaKTepa, palliOHaJIbHO
HCIIOJIb30BATh TOPOACKNE TEPPUTOPUHU AJIS JKUJIUIIHOTO CTPOUTED-
CTBa, CO3/IaTh MeCTa OT/bIXa TOPOXKaH, YJIy4liaTh CAHUTAPHO-TUTHe-
HUYeCKOe COCTOSIHME TOpOJa, COXPaHsas apXUTeKTypHBIE MaMATHH-

Ki — 9(HEeKTUBHO pasMeniaTh 06bEKTH MHKEHEPHOTO 060pyA0OBa-

HUS U T.J.



1. MCTOPUHECKUIA OB30P MHXEHEPHOTO OCBOEHMA
MOA3EMHOTIO NMPOCTPAHCTBA

1.1. KpaTkuii uctopnueckmii 0630p
NOA3EMHOTO CTPOMTEALCTBA B MMpe

ITo03emenve, nOA3eMHAS IYCTOTA, IPOCTOP, IIPH-
POJHBIA MW KONAHHEIN; BepTemn, IMemepa, 3eM-
JISTHKA, TIOIKOIL - [lo03emenvubili, TIOUMTHA TOXKE, HO
6osiblIe O fieJle PYK 4ejoBeKa, a He NPHPOJDL
IToosemiwiil, BCE, 9TO MOA KOPOIW, 1O BEPXOM
3eMJIM, B HeOpax, MO BEPXHUMHU IIJACTAMU edl.
Ilo0semnoe uapcmeo Gora TbMbI, KpOMeUIHas
TbMa, afl. ITo03embill X00, BHIPHITHIMH.

B. H. Janv. Torkosstii croeaps iueozo
BENUKOPYCCKOZ0 A3bIKA
HoOsemubii — HaxomsamMiicad WUIN IPOU3BOAM-
MBI 101 IOBEPXHOCTBIO 3EMJIH.
Totnens — MOA3EMHOE COOpYXeHHe B BHIE KO-
PHZOPAa, IO KOTOPOMY IIPOJIOKEHHI IIyTH.

C.H. Oncez06. Crosapv pyccxozo A36ika

OcBoenue 4e10BEKOM TIOA3€MHOTO IIPOCTPAHCTBA HadajoCh B
riay6okoit gpesrocty. IIpOTOTHIIOM ITOA3EMHBIX COOPYKEHHH MOXHO
CYHUTATh €CTECTBEHHBIE TEIEPHI ¥ IIYCTOTH B CKaJbHBIX IIOPO/AX, UC-
10JIb3yeMble HantuMu TipenkaMu. Ilemiepa crana nepBbBIM KUIUITEM
4eJI0BeKA, 3aIUINABIIMM €ro OT HEIOTOABI ¥ XUIMHUKOB, IIpuMepHOo B
TO K€ BPeMsI 4eI0BEK Hayas MOJA3EMHbBIM CIIOCOO0M pa3pabaThIBaTh
rOpHBbI€ IOPObI /IS TIOTYyI€HHS Pa3IMYHbIX 10JI€3HBIX HCKOTAEMBIX.

B.M. CaykuubiM [ Cayxun, 1991] npeanaraercs nepuoausanus
II0/I36MHBIX COOPY>K€HUS IO 3II0XaM:

1) MO3HMI TAJIEOJIUT U HEOMHUT (0 4 ThICAYENETHS 0 H.9.);

2) npeBHmit Mup (4 ThiCsTYesIeTHE A0 H.9. — IV BB. H.3.);
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3) cpenteBexoBbe (V—XI BB.);

4) nooe Bpems (mociue XII BB.). ,

PoccuiickuM 06LIECTBOM CIIEJIE0CTONOTUYECKIX UCCIIENOBAHUN
paspaboTan «KagacTp MCKYCCTBEHHBIX II€lIED U [OA3€MHbBIX apXu-
TeKTYDPHBIX COOpY>KeHU# Ha TeppuTopuu EBpasuiickoro u Adpukau-
CKOTO KOHTHMHEHTOB»*. B 3aBUCUMOCTH OT KyJNbTyPHO-IIMBUIU3ANIH-
OHHBIX (DAKTOPOB, HCTOPUYECKUX TIPEATIOCHLIOK, OCHOBHOTO POJa 3a-
HATHH HacesleHUs U 1pod. B «KazacTpe» BriiensioTcs BoceMb cliesie-
ocrosormyeckux ctpan Craporo Caera.

1. Bocmounocnasanckas. lenukoM pacnosaraercst Ha TEPPUTO-
puu CHI' u 3anumaeT AOCTaTOYHO OAHOPOIHYIO, C TOYKU 3pEHUS

KyJAbTYPBI OCBOCHUA TOA3EMHOTO IIPOCTPAHCTBA, TEPPUTOPHIO: 6071b-

mryio 9acTs Poccun, Besnopyccun, ¥Ykpanisl, ceBep Kazaxcrana. Ha
3TOU TEPPUTOPHHM C APEBHOCTH COOPYKAIUCH [TO3€MHbIE OOBEKTHI
KyJbTYPHOro ¥ ObITOBOr0 HasHavY€eHUs, KY/JIbTOBBIE COOPYXKeHus, ybe-
Kuiia, GopTudNKaIMOHHbIE IIO3EMHBIE XO/bl, DYAHUKH U KAMEHO-

-JIOMHH.

2. 3anadnoesponeiickas. 3anuMaer TeppuTopuio EBpOIIbI, CTpaH
bantin, Cesepo-3anagnoi besopyccun, 3akapiaTbs. ITa TePpUTO-

‘PHSA XapaKTEPUIYETCsl MIUPOKUM M IIPparMaTHYHBIM HCIIOJIB30BaHHUEM

HOA3€MHOTO IIPOCTPAHCTBA: yKe MHOIME THICSYesIeTUs 3eCh IIPUMe-
HSIOTCS MOA3eMHBIE BRIPAOGOTKH, 000POHUTENBHbBIE COOPYXKEHHUS, ybe-

JKHIIIA, XO3SHCTBEHHBIE COOPYKEHHSI, HEKPOTIOJIH.

3. Ilepedneasuamckas. Brmodaer Beccapabuio, T'opubiit Kpeim u

‘Kaska3. [{s1s1 3T0i1 TeppuUTOpUH C ITyOOKOH IPEBHOCTH XapaKTEPHO
'KOMILTEKCHO€ UCII0Ib30BaHUe GOJIbIIUX TPYIII IOA36MHBIX OOBEKTOB
PA3IMYHOrO Ha3HAYEHMS: KHJIBIX, XO3SHCTBEHHBIX, 060POHHUTEND-
HHIX, TPAaHCIIOPTHBIX, KYJIbTOBBIX — BXOJAIIUX B IIeLIIepPHbIE TOPOAA U
‘HOZ[3eMHbIe MOHACTBIpU. Ha aToil TeppuTopuu HaXOAATCS WIUPOKO
H3BECTHBIE B MUpE TI0/I3eMHBIe ropoja-MoHactbipu (Kanuamokus,

Typuus); 60apmve mog3eMHble KOMILIEKCH 000POHUTENBHOIO U XO-
3IMCTBEHHOIO HAa3HAYECHUS,
4. Cpedneasuamcxas. Pacuonaraercsi Ha TeppPUTOPHH CPEAHEA3 -

‘arckux rocyaapets CHIT, Boctounoro Azepbatigxana, Mpana u Ce-
*.BepHoro Adranucrana. OcBoenue NOA3EMHOIO IPOCTPAHCTBA 3/€Ch

* Monoros 10.A. «Ilog3zeMuble apXUTEKTYPHELE COOPYXKeHus: Poccun: 06-
30p M OUBIT KagacTpa»: http:/dolotov.narod.ru/.
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HavYaJIOCh CO CTPOUTENTHCTBA B IIPEATOPbSAX BOAOIOABOAAIIUX CH-
CTeM — KSAPUA30B, CYMMAPHOHU NMPOTSIKEHHOCTBIO B HECATKH THICAY
KuoMeTpoB. B ropHeIx paiionax ¢ 15 TeicsdesleTHs 10 H.3. pa3BUBa-
J0Ch TOpHOpYAHOE feno. Kpome 3Toro B 9TOM palioHe HaxoIsT TOZ-
3eMHbBIE XO/[bI 0O0POHUTENBHOTO Ha3HAYEHHS, a TAKXKE MYCYJIbMaH-
CKHe U OyAAuiCKHEe KyIbTOBbIE NIEIIepHL. o

5. FOxcroasuamcras. 3anuMaet noayocTpoB Muaocran u mpute-
rajonue paiionbl. XapakTepu3yeTcs pa3BUTHEM TOPHOTO Jejla, Halu-
YHeM TOA3EMHbIX [UCTEPH, TPYINaMK KPYIHbIX MOA3eMHBIX XPaMOB
C BBICEYEHHBIMHU B CKaJie apXUTEKTYPHBIMY 3JIeMEHTaMU — KOJIOHHA-
MH, CKyJIbIITYPaMH U IIPOY. :

6. Bocmounoasuamcxas. B 0CHOBHOM, HaXOIUTCST Ha TEPPUTOPUU
Kurag. YHukanbHble JOCTHKEHUsI peBHel U CpeHeBEeKOBOY HayKu
KuTas cioco6cTBOBaIM CO3IaHUI0 OPUTHHAIBHBIX M Pa3HO0OPa3HBIX
TOJ3EMHBIX COOPYXEHWH: TelliePHBIX XPaMOB, HEKPOTIOJIeH, BOZOBO-
0B, TPAHCHIOPTHBIX KOMMYyHUKauui. OcoOeHHO UHTEHCHBHBIM pPa3-
BUTHEM XapaKTEepPHU30BAJIOCh KUINIIHOE CTPOUTEIbCTBO — U B Hallle
BpeMs B IeIePHBIX NToceleHUAX KuTas NpoXuBaloT AeCSITKY MIJIIH-
OHOB 4YeJIOBEeK : '

7. Cesepoadpuxanckas. Haxonutcst Ha Teppuropuu [IpeBHETO
Erunra u crpan CeBeproii Appuku. B ocHOBHOM XapakTepHuayercs
HOA3EMHBIMH COOPYKEHHSIMU KYJIbTOBOTO Ha3HAYEH UL TPOOHUIIAMHE
M XpaMaMH, a TaK¥Ke ITOA3€MHOMN H0ObIY€eH [TOIE3HBIX HCKOMIAEMBIX. B
JIuBuH 1 AJKHPE COXPAHUINCH CETYATHIE BOAOCOOMPAIOLIHE TTOI3EM-
HBI€ CHCTEMbI, HAaTIOMUHAIOIIHE KSPUA3DL; B IDHOMUN — OPUTHHAID-
Hble Ton3eMHuble xpaMbl. B crpanax Cesepuoit APpuxu s 3amuTH
OT JKapBl )KUTEJIN NePHOANYECKH COOPYKAJH ITOJ3EMHBIE JKUTHINA.

8. Ixsamopuanvroappuxanckas. Ha reppuropun Yépuoit Adppu-
k¥ K Iory oT Caxapbl K HAaCTOSIIEMY BpEMEHH He 0OHApPYKEHO HUKa-
KHUX [IPH3HaKOB ITOA3€eMHOI0 CTpPOUTENbCTBA. B BocToynon Adpuke,
BHMMO, BCIEACTBHE KyIbTypHOTo B3auMooOmena ¢ Uuawuei, Erumn-
TOM M apabCKUMH CTpaHaMH, TOA3eMHBIM CIIOCOOOM pa3pabaThiBa-
JINCH TOJIE3HbIE NCKOTIaeMBbIe. :

IlepBoe cBHETEABCTBO IIOCTPOHKH TOHHEIS, 3a(PHKCHPOBAaHHOE B
HUCTOPUYECKHIX TOKYMEHTaX, OTHOCUTCS K 2 150 Tofy 10 HalIe 3pBbL.
970 6BLI IOABOAHBIH IENIEXOAHBIH TOHHED MPOTAXKEHHOCTHIO 900 M
u pasmepaMHu B cBety 4 X 3,6 M nox pexoii Esdpar B Basusone, co-
eIMHSBUINHN LapCKUi qBopell ¢ xpaMoM IOmmTepa. Ha Bpems crpon-
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TENBCTBA PYCIO PeKH WHUPHHOit 180 M 6BII0 OTBeEHO B CTOPOHY U
BCe pabOTHI IPOM3BE/EHBI HACYXO B OTKPHTOM KOT/IOBaHe. CTEHBI U
CBOZ| TOHHEJIS COCTOSITN M3 KMPIUYHON KKK Ha OUTYMHOM BSIKY-
HIEM. : .

- IlonseMHBIe coOpysKeHHs MHOTOKPATHO YIIOMMHAIOTCS HCTOPH-

xoM T'epogotom. B "actHoCTH, MM omuchBaoTCs moxzeMiubie Bpar-

MEHTBI erUNeTCKUX mupamuz (oxoo 2500 roga 1o 1.5.), MOA3eMHBIE
ooy eruneTckoit uapuupl Huroxpuc (oxoso 700 roma 710 1.2.), ToH-
HEAb lIJIHHQﬁ oxono 1600 M Ha octpoBe Camoc B Dreiickom Mope,
NPOW/IEHHbIN B M3BECTHSKE C IIOMOLIBIO MOJIOTKOB H 3y6uu1. Bot uto

“mumeT caM I'epogoT 06 sToM coopyxenuu: «CKBO3HON TOHHEND B

rope BbICOTOH B 150 opruit*, HaYMHAIOMMIACS Y €€ TOTOMBEI C BBIXO-
naMu 1Mo obeuM croponam. [[nuHa ToHHENsT 7 CcTajzuii, a BeICOTa M
wupuHa 1o 8 ¢pyros. Ilox atuM ToHHENeM IO Bceif ero AIWHe OHH
TIPOXONaIy Kanaiu Iiay6unoit B 20 jokreit n 3 Gpyra mmpuusL, Jepe3
KOTOPbIH B TOPOA IO TpyOaM IpoBe/ieHa Bofa... CTPOUTENEM 3TOTO
BOZIOTIPOBOAHOTO coOpyskeHus 6bl1 EBnanuii, coin Hacrpodas**. B
TeYE€HNE MHOIMX BEKOB 3TOT TOHHENb CYHTAJICA HEH3BECTHHIM M
BHOBB ObL OTKPHIT nb B 1882 rozy. ITpu ero o6crenoBanmy 66110
BRISICHEHO, YTO TPACCa TOHHEJISI COCTOUT U3 ABYX MPAMBIX, COeMHEH-
HBIX 00paTHHIMU KPUBBIMH. . ‘

K mepBoMy ThICS9€NETHIO 10 H.5. HCTOPUKYU OTHOCSAT MOA3EMHEBIE
ropojia Ha TeppuTOpUN coBpeMeHHbIX I'pysun u Apmennn. B I'pysun,
HeTlazeKo oT ropoaa l'opu, coxpanmics apeBHMIi TOA3EMHBII TOPOZ,
Ynmcuuxe (puc. 1.1), coobmapmmiics ¢ p. Kypoii ¢ momMousio Tomn-
nend. [{ns c6opa FPYHTOBBIX U aTMOC(EPHBIX BOJ HCIIOAb30BANACD
€NCTeMa HIAXT, COEAUHABIINXCS MEXKAY COO0M IIOA3eMHBIMH X0JaMH,
IPOJIOKEHHHIMY Ha IIYyGHHE 0KOMO 50 M OT MOBEPXHOCTH 3EMIH.

: :'HOZIBGMHbIe BBIPaOOTKH BO3BOAUINCH 6e3 06/IeIKY 1 JTUIIb B OT/AE]h-
HBIX CJTy4asX 3aKPeTUIsiinch KaMeHHOM KIafKoii.

2 Okomo 50 roxa 10 H.5. puMITHAMHE GBI TPOOUT TOHHEb ANHHOL

- 0K0JI0 5 KM /U1 0TBOAA Bozibl 13 03epa Dyunto. CoracHo HCTOPHKY
1lmmnuio, Tomneny crpomiacs B Teuemme 11 jet, paGoTHI BeAUCH

TPEYHBIMH 3a605IMH IPUMEPHO U3 40 maxT.

’ *1 oprust = 1,776 M, 1 craguit (arTuaeckuit) = 177,6 M, 1 craguii (omuM-
nuifckuit) = 192,77 M, 1 JokoTb = 440 MM, 1 dyT = 305 Mm.
** I'epodom. Uctopusi. — M.: Jlagomup, 1993.
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Puc. 1.1. [Tonsemusrit ropon Ymmucuuxe. ['pysus. 1-e TeicadeneTue a0 H.2.

B Hauase I-ro Beka H.5. puMIsHAMHU OB HOCTPOEH TOHHEb /IJTH-
Hoii 900 M u nmpunoit 8 M Ha gopore Heamosp — ITornyosnn. Ton-
HeJib IPOJIOXKeH oA X0aMoM [locwauno, cloXeHHbIM U3 BYJIKaHH-
4eckoro Tyda. BbicoTa ToOHHess y BXOJHOTO M BBIXOAHOTO ITOpTasa
COCTaBJIsIET 25 M, & K CepeiiHe OHa IIOCTENIeHHO YMeHblnaeTcst. [Ipes-
0JIaraeTcs, YTO BEPTUKAJbHBIE PACTPyObl MpeAHA3HAYATUCH IS
YJIy4IieHUsI OCBelleH!s THEBHBIM CBETOM.

Oxouo 300 roza H.5. Ha TEPPUTOPHUM COBPeMEeHHON Typuuu ObLI
MIOCTPOEH TOHHEJb, BHIIOJIHABIINHA OMHOBPEMEHHO (DYHKIWH BOJO-
ITPOBOJIa ¥ IOI3€MHOTO CYZI0XOIHOTO KaHaJIa.

[Ipu umnepaTope AfipyuaHe PUMJISTHAMY ObLIT COOPY>XK€eH TOHHEb
nuis BogocHabxenuss Abun. B mepuoa Typerkoro BiagsgecTsa yuc-
JIEHHOCTB HaceJIeHHsl TOPO/ia PE3KO yIiaaa, TOHHEb ObUT 3a0polieH u
BHOBbD 3aMyllieH B 9KCIUIyaTalluio cirycTs crojetus — B 1840 roay. B
1925 roay aduHCKMiA BOIOIPOBO/ OB PACIIAPEH B PEKOHCTPYHPO-
BaH, BCIIE/ICTBUE YeTO CTAPHIM PUMCKUM TOHHENAb IPOJOXKAeT dKC-
ILTyaTHPOBAThCA JI0 CHX HOP.

JlpeBHHe ciaBsHe B cepeiiHe U BTOPOU MOJOBUHE 1-TO ThICSYe-
JIeTHA H.3. B KAYeCTBE OCHOBHOTO BH/IA XXUJIHILA UCITOTb30BAIH TIOJY-
[O/I3EMHbIE COOPYKeHUs — 3eMJIsHKY (puc. 1.2).

K VIII—IX BekaM OTHOCATCS KaTakOMOHBbIe Torpebenust B Xasa-
pun. OCHOBY 3TOTO MOTPe6AIBHOTO COOPYKEHUs COCTABJISIM KaTa-
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Puc. 1.2, PeKOHCTPYKIUS CAABIHCKOTO KUIMING 10 M. THM6yTac Bropas
HOJOBUHA 1-TO THICAYETETHS H.5.

KOMOBI, BHIPBIThIE B TBEPJAOM I'PYHTE Ha CKJIOHax xoimoB. Kaxmas
KaTakoMba COCTOSIIA M3 ABYX YaCTeH — KOPUAOPHOTO BXO/A M [IOTPe-
6anbHOM KaMephl.

B I'pyaun Ha ckamcToM 06pbiBe BbicoToil 105 M Ha 1eBoM Gepery
p. Kypst B XII—XIII BB. 661 BhIceYeH HOA3eMHBIH KoMILteKe Bapa-

- 3ua. Kommtekc npencrasisier coboii 8 ataxeii neinep, mpoiiieHHLIX B

ByJIKaHWYeCKHX Ty(dax Ha y4acTKe IUpUHOI 0kojo 500 M (puc. 1.3).

B neHTpe neliepHOro KOMILIEKCa HaXOAUTCS epKOBbL Y crienus Bo-
- TOMaTepH, OTHOCAIIAsICs, TI0 pocnucH cTeH, K 1184—1186 rogam. K

3aliay OT HEPKBH PACIOJIOXKEHA KOJIOKOJIbHA. Mexcz[y HHUMH, a4 TAKXKE

'3amaJiHee ¥ BOCTOYHEE, HAXOAATCSA COTHH OOILECTBEHHBIX, KYIbTOBBIX
*- M JKUJIBIX TIOMELeHU !, CBA3aHHBIX KOPHAOPAMH, ILUTOIHAIKAMH U JIECT-
. Hunamu. Jia BomocHabXeHHs KOMILIEKCA ero CTPOMTENAMH ObLI
"TIPOOUT TOHHEJD NMPOTSKEHHOCTBIO 3,5 KM, TI0 JHY KOTOPOro IpoJie-
~ TaJivi [iBa TOHYapHHIX Tpy6onpoBoaa. Boja mo HuM ma caMOTEKOM.

HpOHchHaﬂ CIOCOOHOCTD 3TOTO BOAOIIPOBO/Ia COCTaBJIAIA 6osee

- 160 000 1/cyT*.

* B COOTBETCTBHH CO CTATUCTHYECKHMH AaHHBIMH [Mockea ¢ yugdpax,
1997], 8 1900 roxy BomomoTpebienvie B MOCKBe Ha OZHOTO 4eJIOBEKA COCTaB-

- q1s170 40 71/cyT. Takum 06pasoM, B melilepHOM ropojie Bapasusi MOLIO IPOXHU-
- Batb He MeHee 4000—5000 yesnoBex.
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Puc. 1.3. Ilogsemuniit kommeke Bapasua. I'pysusa. XI1I—XIII BB. .3,

Mexny 400-mu u 1400-Mu rojaMu ©CTOPUKAMHU OTMC‘IaeTC% 1oY-
TH THICSYEJIETHUI 3aCTOI B eBporeiickoM TOHHEJIECTPOEHIH. 31ech
HEOOXOIUMO OTMETHUTD, YTO JaHHBIA BpeMEHHOH [IepephIB OTHOCI/ITCH—,
B IIepPBYIO O04epellb, K CTPOUTEICTBY OGBEKTOB O01IIeCTBEHHOTO (npo_
MBIIIJIEHHOTO ¥ TPaXXAaHCKOro) HazHauyeHUs1. CTPOUTENbCTBO IO
3EMHBIX COOPYKEHHH 0GOPOHHOIO U CHENUANBHOrO Ha3HAYEHHUS Es
[IPEPHIBAIOCH NPAKTHYECKH HUKOTAA. Bojee moapo6HO 3TO sgggnﬂ
6yzneT pacCMOTPeH B CJAeAYIOUIMX pasfejaX Ha IPHMEDPE OC
noa3emMHoro npoctpancrBa Poccun, crpan CHI' 1 Mockssrl. ]
Hayunas ¢ XIII 8. Ha oro-Bocroke Huzepiannos mupokoe pac
IPOCTpaHeHMe HOTyYra MOA3EMHAs 100bIYa M3BECTHAKA /ISt CTpOI/I-
TeJbCTBA. Bcero saperucTpupoBaHo 0k0i0 250 KaMeHOJIOMEH, B OC
HOBHOM, 4aCTHOTO XapaKTepa, IJIOLIAJbI0 OT HECKOJIbKHUX aec6sm<OB
MetpoB 70 100 ra [Bbpeyac, 1998]. BoabmuHCcTBO 3TUX BhHIpa OTOKE;
pacmoyoxeHHbsIXx Ha raybuHe 20—25 M, COCPETOTOYEHO B ZI%JII/IH
3uxen u 3acced B 10 kM or Maacrpuxa. /lobbiBasi kKaMeHb, pa Q‘me_:
[POKIaAbBaIH IIyGoKye IaxThl K IJIacTy uaBecTHaka. [Ipu AOCTH
JKEHUH TJIACTa TPOPE3ain OTAeTbHbBIN XOJL €O CTYHeHSMH, MY If
KyXHe, capalo WIH X03WCcTBEHHOH MTOCTPOiKe Ha JHEBHOU ITIOBEPXHO
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cru. Ilo okonyanuu crpounrenscrsa BBIPabOTKH HCTIOTB30BATTHCH Kak
XPaHMJINING, KOJOANUD! (PH HOBHIMEHUH YPOBHS IDYHTOBBHIX BOJ),
y6exuila Ha Bpemst MHOTOYHCTeHHBIX BOMH. Ha cTenax maxT Haxo-
/UIT PUCYHKH BCAZTHUKOB U COJZAAT, M306DaskéHHbIX B yHupOpMe ap-
MMM IIPaKTHYECKH BCexX cTpaH MHpa, MPOXOAMBIIUX 3a HCTEKIIne

7 BeKOB yepes Teppuroputo Hunepianmos.

B 1450 rony 6s110 HavaTo CTPOUTENLCTBO TOHHENSI Ha JOpOre
Mexny Hunneit u Tenyei. Bckope paborst 65111 NPUOCTAHOBJIEHHI 1
BO306HOBJIEHBI JIMITIDb uepe3 300 ret. Oxnako B 1794 TOY CTPOUTEb-
CTBO OBLIO MIOJHOCTHIO UPEKPAIeHO U Hal HE3aKOHYEHHBIM TOHHe-
JIEM YCTPOEHa ZI0pora.

B xonne XV B. Ha Tepputopun Mockosckoro Kpemisa 65110 po-
JIO3KEHO HECKOJIBKO BOZOTIPOBOHBIX TOHHEJIEH ¢ 061eKO 13 KameH-
HOHM kmanku. B XVIs, B 1epuon mpasfienus Msaxa I'posuoro, B
Mockse Besoch akTHBHOE momzeMHOR CTPOMTEIBCTBO. B yacTHoCTH,
B 1657 rony B. AsnaueeBbiv 6bira [IPEANIPUHATA NONBITKA CTPOH-
T€JIbCTBA IOABOAHOTO TOHHEJISI 107 p. MocKBoii. B XVII B. B IIckose
1 Bemuxom Hosropoze 6510 IIPOJIOJKEHO HECKOJIBKO MOA3EMHbIX XO-
AI0B IPOTSKEHHOCTHIO 10 200 M ¢ A€PEBSHHBIM U KAMEHHBIM KpelLie-
HHEM CBOJIa M CTeH. .

B XVII—XIX BB. B0 ®@panuuu 6110 PO AEHO HECKOJIbKO Cy 10~
XOIHBIX TOHHeJIeH: ‘

B 1679—1681 ronax na y4acTke JlaHreIOKCKOro KaHama, coenuHsp-

- mtero p. I'aponna co CpennzeMubim MODEM, TOHHeJIb AIMHOM 164 M,
i 'BBICOTOM 8,2M M WMpKHoOiA 6,7 M, nepecexaromuii BO3BBIICHHOCTD
Maspnac x cesepy ot Ilupenees (Manbnacckuit TOHHEJIb, BIIEPBbIE B

' HCTOPHH TOHHEIbHOTO nmesa, 66LT IpoiineH ¢ TIPUMEHEHHEM TIOPOXa);

B 1784—1838 rozax B pasnenuTenbHOM 6bedpe Kanasia Husepns

- Mexy pexamu Cama u Jlyapa 6111 mOCTpOEHSBI TpH CYAOXOIHBIX
-TOHHeJ st 061Iel IPOTIKEHHOCTHIO OKOJIO 1500 M 1 mupuHOi 7 M;

B 1787—1789 rogax Ha IentpansHoM kanaje MEeXIY peKaMu

JIyapa u Cena 6p11 CoOpyx€H ToHHenb Topeu anunoH 1276 M, IlIH-
- pyHo# 2,6 M u BRICOTOI 2,9 M; :

B 1802—1809 rogax na Cen-KanTenckom kanate MEeXAY peKaMu
Yaza u llenabaa 6suiu TIPOHMEHbI [BA TOHHEJIS: PukeBanp, qaunoii
5670 m, Tponkya, 1nunoi 1098 M. HIupuna 5THX ToHHeeH — 8 M.

B obmeit cnoxnoctu, x Havany XIX 8. Bo ®pannuu 6bi1u mocT-
POeHbI 0K0110 40 cyn0XOnHBIX ToRHE ., '

29343
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He orcrapana or MpaHuuu U €€ UCTOPHHECKasd conepHULA —
AHTJIUS:, B TIepHOJ C 1766 o 1769 Tompl Ha KaHase, COEMUIIONIEM
KAMeHHOYTOTbHBle KoK ¢ Man4ecTepom, 6L TIpOTiIEHBI 5 CYI0-
XOJHBIX TOHHEJEH, camplil ITPOTSPKEHHBI M3 KOTOPBIX — Xap-
K3CTJIb, — MMEJ IJTUHY 2632 M, mupUHY 2,7 M U BBICOTY 3,7m. B
1825—1827 rojax mapajiebHo eMy GbLT TIPOTiIEH enlé OnMH TOH-
HeJIb AJIUHON 2675 M, MupuHOi 4,3 M U BbIcoTOMH 4,9 M. Beero 3a TOT
’Ke [TeproJl BpeMEHH, 4TO U BO @DpaHuuH, B AHIIIHA 6BLIN TIOCTPOEHBI
okoJ10 60 cyOXOMHBIX TOHHeJEH.

B CIIIA nepBbiii CyZIOXO/HBLI TOHHETH pvHO# 137 M, IIKPUHOM
6,1 M 1 BBICOTOM 5,5 M 6BLI TIOCTPOEH B 1818—1821 rozax ua Iloi-
xnThckoM kamane. B 1828 roxy B [lencuibBanun GBI COOPYKEH CY-
OXOIHbIA ToHHED JIe6aHOH JULHHOM 223 M, IIMPUHOM 5,5 M i BBICO-
TOM 4,6 M.

Bropyio yersepTh XIX B. MOKHO CUATATH Ha4yaJIOM 3II0XH TIPO-
MBIILTEHHCTO TOHHeecTpoerns. Hapsny ¢ CyA0XO[HBIMH, AKTMBHO
BO3BOIMJIACH KEIE3HOMOPOXKHBIE TOHHETH. [lepBbiit 13 HUX OBLI
[IPOJIOXKEY B 1826—1830 rogax B AHIJIMY Ha JTMHUH Jlupepmyib—
Manugectep, AJTMHA €r0 COCTABJIACT 1190 M. B Toxe Bpems Bo Dpan-
MU ObLT. TOCTPOEH JKeJIe3HOIOPOKHbIN TOHHEIb Ha JIMHUN Poann—
Anzpesse. B CIIHA [IEPBBIHA K eJe3HOJOPOKHBIA TOHHEND OBLT CO-
OpyXé&i B 1831—1833 romax Ha TUHIH Annersan—Iloptanxk B [len-
cuTbBAHMM, JLT1HA TOHHEIS COCTaBAIA 270 M, BBICOTA 3,8 M, ITUPH-
Ha 6,1 M.

«OTIoM ToHHeTecTpoenns» M. BpronneneM B 1825 romy OsL1
TIpe/ITOkeH METO]L IMTOBOM IPOXONKY, € [IOMOIL{bIO KOTOPOTO B MAT-
xux mopozax mof p. Tem3oi 6L IIPOIZIEH TOHHEIb TIPOTKEHHOCTHIO
450 M (puc. 1.4). CTpOUTETBCTBO 6pu0 3aBepurero B 1832 roxy. Un-
xenepamu bapioy 1 Tpeiirxenom B 1869 roay OBLT COOPYKEH BTO-
poii IOBOAHBIHA TOHHE/b IO/ Temaoit gauton 450 M 1 BHYTPEHHUM
nuameTpoM 2 M. J171st ero MpoXoaKH 6BLT MCITOJIb30BaH IUT KPYTOBO-
O ceqeHns ¢ 0BIEeTKOMN U3 YYTYHHBIX CETMEHTOB. DTOT LUT ABJISAETCS
Ipoo6pasoM COBPEMEHHBIX TOHHEJIETIPOXOLYECKUX IHUTOB.

BaskHbIM STAIIOM CTAHOBJIEHHA SIIOXH ITPOMBIIILTICHHOTO TOHHEJIE-
CTPOEHHSI SIBIAETCS COOPYXEHHe JIOHIOHCKOTO METPOIIOTHTEHA, OT-
KPHITOTO [ IBVKEHUA B 1862 roxy. [lepBolil y9acTOK HMeJI TIPOTA-
SKEHHOCTH Beero 3,6 KM, OIHAKO YXKe B 1863 rony mapJaMeHTCKasA KO-

)

Muccus ofo6piTa coopyxerne 30-Ti KUTOMETPOBON [O3eMHOI OK-
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Puc. 1.4. Tounens Bprounnena. 1832 roa. JloHgox

py>KH01?1 xene3noil goporu. OHa Oblja BBeEHA B HKCILIyaTAlMIO B
1884 rogy v Ha OZIHOM M3 OTBETBJIEHMIT BKJIIOYNIA B CeOST TOHHEND
DpronHens, 0Ka3aBIUIMICS CAMBIM CTapbIM Y4aCTKOM JIOHTOHCKOTO
Metpo. B 1890 roay ma moazemnoil yactu IOxno-JIoHnoHcko# n-
HUK ObLIa BBe/leHA aJEeKTpUYecKas Tsara moesnos. /o aToro moeszna
XO[IMJI HA MTAPOBOM TATE M TOHHEIM OBIIM 3aII0JHEHBI TAPOBO3ZHBIM
JBIMOM M KOTIOTBIO.

[TepBbie METO/IBI MEXAHUBAIIM TIPOXOAYECKIX PAbOT OBLIN paspa-

‘6orannl B cepenune XIX B. BO BPEMsI CTPOUTENIBCTBA TPOTAKEHHBIX

AMBIUHCKAX TOHHeNel. [epBrIM 13 HUX cran AByxXuyTHBH Mon-Ce-

HI . . .
cckuif ToHHeb Mexxay Ppannueit n Vtannell mpoTaKEHHOCTHIO

12 850 M. Paborst 6buti HauaTsl B 1857 romy, HO MPOABUTATUCH Kpaii-
He MeieHHo. [171s1 yBeTueHns: CKOPOCTH TIPOXOAKH ObLIH CKOHCTPY-
MpOBaHbI OYPUIbHBIE MAIIWHBI, paGOTAIOIUE OT CKATOTO BO3AYXa, a
B ssuBape 1861 roza 3mech BriepBbie OBLTO TIPUMEHEHO MGX&HI/I‘{ZCK;)e
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Gypenue. /IBuxeHnwe B TOHHENE 6bI10 OTKpeITO 17 ceHTsAOpS
1871 roga.

Bropoit ansnuiickuii Tonnens — Cen-T'otapa, — Hayaau CTpouTh
B cenTs10pe 1871 rona (puc. 1.5). IByXnyTHBII TOHHEb JIMHOM OKO-
710 16 300 M IPOXOAMT B CH/IBHO HADYIICHHBIX TPaHMTAX, THeHcCAX,
claHIax M ap. nopoaax. [Ipu ero coopyxeHuH MOPOX BIIEPBbIE ObLI
3aMEHEH JUHAMUTOM, IPUMEHEHBI THAPABINYECKHE Oy PUIbHBIE Ma-
IHHBl ¥ MEXaHUYECKast OTKaTKa Mopozsl. CTPOUTENLCTBO GBLIO 3a-
BepieHo B 1882 roxy.

[anpHelimee coBepIIEHCTBOBAHUE METOAOB IIPOXOAKH TIO3BOJIU-
JI0 TIPOUTH ABYXMYTHHIHA AJbOEPICKUM KeTE3HOMOPOKHBIN TOHHEID
nmHoH 10 270 M Mexay nonuHamu pek VHH u PeiiH 3a geTbIpe roza:
¢ 1880 mo 1884 rozsL

3HaunTeabHO 60JIee TpaHAMO03HbIH CHMILTOHCKHI TOHHE b MEX-
ny Urtamueit u lIseitnapueit, mpotskénnoctsio 19 780 M, 6511 mOCT-
poeH B iepuoz ¢ 1898 o 1906 roxsl. 3HaUNTENbHAS AJIHHA COOPYXKe-
HHS 3aCTaBUJIA €70 IPOEKTHUPOBIMAKOB OTKA3aThCS OT IPUHATON A1
BCEX OCTAMbHBIX ATBIIMHCKUX TOHHEJEH ABYXITYTHOH CXEMBI IBIDKE-
HHUS U 3aMEHUTD €€ IByMs Mapal/IeIbHBIMU OHOIY THBIMH TOHHEJISI-
MU, PacroJI0KeHHBIMU Ha paccTOAHUM 17 M OMH OT Ipyroro.

B artor e meprox BpeMeHH OBLIHM COOPYXKEHBI €I OKOJIO
10 anpnuiickux TOHHeJEH MNpOTsSKeHHOCTBIO OT 6 100M 10
14 600 M. Han60.161y10 TPYAHOCTH BHI3BAJIO CTPOUTEIHCTBO TOHHE-
ns1 Jleu6epr. CtpourenbcTBo 66110 Havato B 1906 roay u 10 mions
1908 roga mpoxoauno HopManbHo. 24 uoas 1908 roxa npousomeésn
BHE3AIHBIH IIPOPHIB BOABI B TOHHEJb M YYaCTOK MPOTSIKEHHOCTHIO
150 M Obla 3amoJIHEH XUAKOM Maccoil mecka, uaa u mebusa. Hpu
IpoBeAeHNH 00Ce0BaHus OBIIO BBIABAEHO, YTO TOHHEID TIEPECEK
TeKTOHUYECKWH Pa3JIOM, 3aII0JHEHHBIN aJUTI0BUAIBHBIMHU OTJIOXKE-
HuAMH. Yepes sTOT passoM mpoiwia Boaa u3 p. Kopaep, pacnoso-
skeHHOU Ha BbIicoTe 180 M Hax Tpaccoit ToHHesss. CTPOUTENSIMH
ObLIO IPUHSITO PellieHre 060UTH MECTO IPOPHIBA, YTO YBETHYUIO
oburyio 1iauHy coopyxenus Ha 870 M.

Hewmuoro panbine tonnens Jleubepr Ha ceBepe Mtamnu ObiLa
MpoiiieH OAHOMYTHBIN TOHHEND ['aTHKO mpoTsxénHocThio 3 310 M.
IIpu ero cTPOUTENBCTBE BIIEPBBIE OBIIM MIPUMEHEHB! BEPTHKAIbHBIE
KECCOHBI IJIs1 MPOXOAKHU YYaCcTKa AMMHOM 344 M B ciabbIX BOJOHOC-
HBIX TPYHTaX. '

20

— ;‘_‘ 3 "z.;.
&, . Len fomapd 1=16322%

\
L o
~

)

o
; /\_4_
. Sy i )

(G

q&
o~

{

\ S
iy
R

T
(N

4

Puc. 1.5_. Cxema pacmosioxeHHsT XKee3HOAOPOXKHBIX TOHHEeH B Hlgeitap-
CKUX AnbIax
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IepBbie Keae3H0NOPOXKHbIE TOHHENN B Poccuu 6bLIH COOpyxKe-
b1 B 1859 — 1862 rogax Ha xejesHoii nopore «Caunkr-Ilerepbypr—
Bapmasa». A

B 1892 roxy B I'py3suu 651710 3aBePIIEHO CTPOUTENBCTBO YETHIPEX-
KHJIOMeTpoBoro ToHHess1 yepes Cypamckuii mepeBan. CTpouTels-
CTBO B TPEIIMHOBATHIX NOPOJAX ¢ GOJBIINM TOPHBIM [aBJIEHUEM, B
OCHOBHOM, B€JIOCH CII0c000M OTIEPTOTO cBOJa. B 2TOM TOHHeI€, BIIEp-
Bbie B Poccu, GblIa IpHMeHeHa THAPABIMIecKasi MalinHa 1715 6ype-
Hust MITypoB. Pacdér cBozia, Kak «yIpyroi apku», 6b17T BHITIOTHEH 110
npepioxenno npod. JI.P. Hukomnan.

ITo oxonuanuu IlepBoil MUpOBOI BOWHBEI B MTannu Ha JMHUU
®nopennusi—BonoHbs ObLI BEICTPOEH KEJIe3HOAOPOXKHBIIM TOHHEIIb
nporsikénaocThIo 18 510 M.

B 1923—1927 rogax B mTaTe KOJlopaz:Lo (CIIA) 6511 COOPYXEH
onHomyTHEI ModdaTckuil ToHHeNb cedenueM 4,8x7,2 M U JTUHON
9 800 M. Hauatsiit B 1922 roxy, mouTu OAZHOBPEMEHHO C HUM, TOH-
Hesb [unusy B dnonusu, npotsikénnocTbio 9 700 M, OBLT 3aBEPIIEH
aunrb B 1931 roxy.

B CI0HBIX THAPOTEOJIOTHYECKUX YCIOBUAX BENOCH CTPOUTEIID-
ctBo TanHcKoTO ToHHe s AauHo# 7 800 M, pacmo0xeHHOTO Ha XKe-
nesnoit mopore Toxmo—Ko63. CrpoutenpcTBo OBLTO Hayato B
1918 roxy u 3aBepureno B 1934 roxy. B 1936—1941 rozax B Slnonuu
o CHMOHECCKHM TIPOJMBOM OBl IOCTPOEH OJHH U3 IIEPBLIX B MUDE
TIPOTSKEHHBIX TOABOAHBIX ToHHeeit. Ero fmina coctaBuna 6 330 M.

B 1939 roxy B Kapaudgope (CIIIA) 6511 OCTPOEH, II0-BHAMMOMY
IepBblii B MHUpE, [OA3eMHbIi rapax. 3arayOnéHHbld TOX OIHY U3
momazei ropoza Ha 10,7 M, OH OHOBPEMEHHO SIBIIATICS yOeKHUIEM
ast HaceseHus Ha ocobuiii nmepuoa. C 1940 roxa B CIIIA maunHaior
AKTMBHO UCIIOIBb30BAThCS 3a0PONIeHHBIE BEIPAOOTKY B U3BECTKOBBIX
Kapbepax B KaueCTBE XOJOIWIbHMKOB JJIsl JJIUTENPHOTO XPaHEHHA
CKOPOIOPTAIINXCS THIIEBHIX IPOAYKTOB. ViccTenoBants, IPOBENEH-
Hble aMEPUKAHCKUMU CIIEITHAINCTaMH, [I0Ka3bIBAIOT, YTO B MO3€M~
HBIX U3BECTKOBBIX BRIpabOTKAX B Te4EHUeE [IIUTEIbHOTO BDEMEHH CO-~
XpaHAIOTCSA MOCTOSHHAsl TeMIIEpaTypa U BIAXHOCTb. B ciydae oT-
KJIIOUeHUs NpUOOPOB OXJIAXKIEHUsA TeMmIlepaTypa B TOJ3€MHBIX
CKJIAICKUX TTOMelleHnax nogaumaercsa Ha 3 °C B TedeHue 60 nueii.

A B 1948 roay B r. Haantam (®uuiasHansa) ObIIO COOPYKEHO
OIIHO U3 IEPBHIX B MUPE MOJ3eMHbIX HeDTeXpaHUIIHIIL.
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[lo Havama Bropoit MupoBoii Boliubl B 'epMaHUH 110 MHTEHCHB-
HOE CTPOUTEIBCTBO TO3EMHBIX 3aBOIOB. /[JIsI 3TOTO UCTIOIb30BAUCE:

CYILIECTBYIOIINE TOPHBIE BHIPAOOTKH C PACITHPEHUEM OTIEIbHBIX
y4aCTKOB 110 HEOOXOAUMBIX Pa3MepOB;

rOPH3OHTA/IbHBIE TOPHBIE BHIPAOOTKY BHYTPH XOJIMOB HJIHN T'OP;

IT0/I3eMHbIe U [TOJIYTIOA3eMHbIE COOPY>KEHUSI, BO3BOANMEBIE B TJIY-
GOKMX KOTJIOBaHAX (HEPENKO WCIOJIb30BAJIHCH TIyOOKHE OBpAr,
TaJbBETH U IIPOYHE ECTECTBEHHBIE YTIYOIEHHS ).

Onuum u3 Hanboslee KPYITHBIX OB 3aBOM 17151 [IPOM3BOJICTBA Pa-
keTHbIX ycTaHoBOK DAY -1 u ®AY-2 B Hopaxayse (Tiopuurus), pac-

TIOJIOKEHHBIH BHYTPU OOJIBIIOTO X0JIMa. 3aBOJ COCTOS M3 IBYX IIa-

paJlIeIbHBIX. TOHHENTeH IIUHOHN 2,3 KM U mupuHoit 12,5 M, pacmosio-

'JKEHHBIX HA PacCcTOSIHUM 1,4 kM ofuH oT Apyroro. TOHHENIN coemuHsI-

JICB IPYT C IPYTOM 46-10 oriepedHbIMU BBIpaboTKamu. O01as mojes-

Has TUTOIIAb TI0[3EMHOT0 ITPOCTPAHCTBA COCTaBIsLIa OKoJIo 15 ra.
Ilo oxonyaunuu Bropoit MEPOBOIT BOMHBI CTPOUTEIBCTBO OA3EM-

HBIX 32BOJIOB TIpHOOPETo mupoKuit pazmax B Berukobpuraunu. [ls

- 9TOTO, 0OBIYHO, MCIIOJIB30BATUCH 3a0pOIIIEHHbIE TOPHBIE BHIPAOOTKH.

Hamnpumep, B 0[1HO# 13 3a0POIIEHHBIX IAXT, CYIIECTBOBABINEH emé B

*IIepBy10 MUPOBYIO BOIHY, ObLT pa3MeNIEH TO3eMHBIH 3aBOJI [T0 H3T0-
TOBJIEHMIO JeTajiel caMoséroB. Obmas moje3Has IIOMAAb 3aBOJA
/COCTaBJIANA OKOJIO 6 KMZ, :

ToBOpst 06 UCTOPUU TIOA3EMHOTO CTPOMTEIBCTBA, HETB3ST 0O0UTH

" BHUMaHHUEM TaKOH HEMATOBAXKHBIN aCIEKT, KAK CTPOUTEIBCTBO MO -
 3eMHBIX THIPOTEXHUYECKHUX COOPYIKEHIH, OTIHYAIOIIUXCS HanboIb-
'THEH CI0KHOCTBIO ¥ TPYAOEMKOCTBIO 110 CPABHEHMIO C IPOMBITIIJIEH-

HBIMH U TPaXJIaHCKHUM 0ObEKTaAMH. TaK, MOKHO IIPDUBECTH -CJIEAYIO-

" I1lee COTIOCTaBJIEHUe: ITIOMIAAY [TOTIEPEYHOTO CEYEH ST KAMEPHBIX BbI-
“~pa60T0K IIJIsT MANIMHHBIX 32J10B, YPABHUTEJIbHbBIX PE3EPBYapOB U pac-

- IIPEMIEIUTENBHBIX YCTPOKCTB moA3eMHBIX [DC HEpeAKO IPEBBINAIOT
1000 M2, tugpoTexundeckux ToHHeneir — 200 M2, B TO BpeMs Kak
TLIOIIA/b TIOTIEPEYHOTO CEUEeHUs IEPETOHHBIX, TOHHE IENH METPOIIOJIH-
TeHa coctausger 20—25 m? [Mocmxos, Opnos, Cmenanos, 1986]. B

- Ka9eCTBE IIpHUMepa IIpI/IBe,ZIéM IIPOEKT IIOA3€EMHOI'0 MAllIMHHOTO 3a/Ia

Porynckoit I'3C (puc. 1.6). IloxseMubIit MAIIMHHEBIN 31 PoryHckoit

+ TOC pounoit 320 M, MUPHHOH 27 M U BEICOTOH 64 M 3aIIpOEKTUPOBAH
-~ Ha rrybune 500 M OT IOBEPXHOCTH 3eMJIH. B HemocpencTBeHHO# 61u-
*~ 30CTH OT HETO — IIOMEIIEHHE CHIOBLIX TPaHCHOPMATOPOB NIMPHHOH
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20 M, BeIcOTOM 38 M u Aol 180 M, OTAEIEHHOE OT MAIIHHHOIO
3aJ1a CKaJIbHBIM TeJIUKOM mupHHOoM 38 M. O61Iuit 06BEM ITOA3EMHBIX
BEIPaGOTOK Ha POryHCKOM rHApOy3ie — OKOO 5,3 MIIH. M3, 2 MX IPo-
TAKEHHOCTh — OKOJIO 60 KM.

IIlupoko pacmpoCTpaHeHO CTPOMTENbCTBO MoaseMHbix [OC B
Wtamuu. [logzeMubie MalMHHEBIE 3161 CTaHIMH Amuerio, ['mopeHila,
AKXpH U Zp. AMEIOT TIOTIepeYHOe cedeHHe KOPOOHOBOTO THITA, aHAIOTHY-
Hoe Porynckoit [DC. DxoHOMUYeCKHe PaCYETHI, BHIIOIHEHHBIE HTaJIb-
AHCKMMHM IIPOEKTHPOBIIMKAMH, IOKAa3bIBAIOT, YTO PacCIIONOXEHUE
Tpauc(OpMaTOpOB B IOA3eMHON BhIPaboOTKe, B HEMOCPENCTBEHHOM
$IM30CTH OT MallMHHOTO 3a7a (3aKPhITOE pacrpezieIMTeNbHOE YCT-
poiictBo — 3PY), naér okoso 50 % obiiieil 5SKOHOMHH IO CPaBHEHHIO
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Puc. 1.6. Paspea o MaimuHHOMY 3any Porysckoit [9C (mpoekr):

1 — mammunbii 3, 2 — TOMelenie TPaHCHOPMATOPOB 1 3aTBOPOB OTCACHIBAIOIIHX
Tpy6, 3 — 3aIMUTHBIH CBOA, 4 — rMAPOTEHEpaTop, 5 — THAPOTYPOHHA, 6 — CHJIOBOI TpaHC-
dopmatop, 7 — TypOuHHas KamMepa, 8 — OTcachIBalolas Tpy6a, 9 — TOHHEIb TOKOTIPOBO-
na, 10 — xougunnonep, 11 — Mocrosoit KpaH, 12 — MOHODEJIHCOBAs TeMEXKKa, 13 — BeH-
TH/ISITAOHHAS axTa, 14 — BMeNalomMii TopHbIi MaccuB, 15 — TypOUHHAS HaxTa
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¢ Ha3eMHBIM PacIooKeHHEeM (OTKPHITOE PacIpeleTMTENBHOE YCT-

- poiicrBo — OPY) [Bapbaxadse, /lavidos, 1983].

~ Ha TuxookeanckoM nobepexbe KaHaas! pacnonoxeHa KpynHas
-mozx3emHas I'9C «Heuaxo-Kemano».
' Bo ®pannuu nogzemuas I'3C Mounesa Ha p. QoHTeabep 3ar-
6seHa Ha 60 M OT MOBepXHOCTH 3eMJH. [[JIMHA MAIIMHHOIO 3aJ1a
IC cocrapisier 60 M, mupuna 13,5 M, Beicota 27 M. Boza momaéres
) /IEPUBAIMOHHOMY TOHHEJIIO IPOTSXKEHHOCTBIO 17 KM.
-+ B Qunnananu ¢ 1956 mo 1975 rofbl MOCTPOEHBI 4 MOA3EMHBIX
I'SC. Kpynueiimas nmonsemuast [9C B crpare — <«IIHpTTHKOCKH>,
" 'HaXOAHUTCSI B BepxXHeld dacty ycrbs p. Kemuitoku. Mammnnbiii 3a1
CTaHIHH, ocTpoeHHoM B 1956—1959 roxax, mpoiinen Ha riaybune
100 M ot ypoBHs Mops. Boza Ha ruApOTypOHHBI MOZAETCS IO ABYM
} ﬁ‘aHOprIM TOHHEJBHBIM BOZIOBOZIaM THHOF 60 M KaXk/bIi, ¢ mT0Mma-
- JIBIO TIoNepeYHoTo cedenus 130 M2, 2 OTBOZMTCS O HAIOPHOMY TOH-
HEJIO II0maabio ceuenus okono 400 M2 Tlo ganueiM Ha 1989 rox
3TOT TOHHEJHb ObLI BTOPOH B MHpE 110 TLIOMIATH TOMIEPEYHOTO Ceye-
HI/IH [Caapu, Peiinucmo, Jaiine, 1993).
"B 1979 rony B OuHAAHAMK OB HOCTPOEH IHAPOTEXHUYECKHUH
‘:T'OHHeJIb npoTsKEéHHOCTHIO 120 kM (ILUTOIIAIB TOTIEPEYHOrO CeYEHUS
15 5 M2). OH Hcmonb3yeTcs 115 BoAocHabx eHNs XeTbCHHKN IIyTéM
Hoaaqn Bozbl u3 o3epa Ilgitasinne B Bogoxpanuaunie CurBoa.
- Ilpumepro B Toxe Bpemsa B CCCP, B 4pe3BBIYANHO CIOXHBIX
_ MIHKeHEPHO-TeOJIOTHYECKUX YCIOBHAX, OBLT OCTPOEH TOHHEIb /IS
nepe6p0c1<1/1 ctoka p. Apmna B 03. CeBaH (puc. 1.7). Obimas npoTsaKEH-
“ HOCTb ToHHENA 48 kM [Mocmxos, 2001].
He MeHbImIyIO CI0XKHOCTE TpeACTaBaseT cOO0M CTPOMTENBCTBO

- moasozHbIX ToHHENeH. B 1983 rony B Cankr-Tlerep6ypre GbL1 BO3Be-

'JI€H aBTOZIOPOKHBII TOHHEb MPOTSKEHHOCTHIO OKOJIO 1 KM, obecne-

YMBAIOINIHII TOCTOSIHHYIO TPAHCIIOPTHYIO CBsi3b Mexk 1y KanoHepckum
-1 I'yryeBcknM octpoBaMH. I10ABOHBIN YYacTOK, MPOTSKEHHOCTHIO
/5 M, COOPYXEH M3 ONMyCKHBIX CEKIMH AJUHON 75 M, NIMPHHOM
,3 M 11 BBICOTOI! 8,05 M, BEITIOTHEHHBIX M3 MOHOJIUTHOTO Xejie300e-

TOHa C H&py)KHOI/I MeTaJIJIOI/IBOJIHIII/IeI/I

B 1988 roay B SAnoHuu GBI BBELEH B BKCILIyaTaI[Mi0 TOHHENH
«Ceiikany, mpoxoasumii nog AHoM Calrapckoro mpoJuBa Ha ry6ou-
_He 240 M ¥ cBs3pIBalomInii Mexay co6oil octpoBa XoHcio ¥ XOKKaii-
no. Ero nporsxénrocts — 53 850 M. CTPOHTENBCTBO TOHHENA TTPO-

25



26057

43adaa$ Talig6 750me 9300 {3adod

Jadaa 72 300'0&*.7

e
ney === saep0

Lefan

Puc. 1.7. Tugporexauyeckuii ToHHe b Apiia—CeBan:

1 — KeruyTckoe Bopoxpanuiuie; 2 —HIOTHHE; 3 — TonHesnb Ne 1; 4 — Tonnens Ne 2;
5 — cTpownTenbHas maxra; 6 — BXOAHOM mopTai ToHHes Ne 2; 7 — BBIXOAHOHN mopTast
ToHHenAss Ne 1 ‘

noskanock bosee 40 ner. CoopykeHue TpeCcTaBseT CoHoit TP na-
pasienbHO UAY KX TOHHes: ;uamMeTpoM 11,1 M — ocHOBHO, 110 KO-
TOPOMY MAYT MO€3/1a, U TUAMETPaMK 5 M — JBa CIyKeOHbIX. OCHOB-
HOH M BcIIOMOraTeJbHbIe TOHHEIU CBSI3aHbI MEXKAY COO0M cucTeMON
KOPUZOPOB U niepexofoB. C moBepxHOCTHIO «CellKaH» COSANHEH IBY-
Ms MopTajlaMy — B Hadaje U B KOHIIE TOHHEISA, U HECKOJTbKUMH Bep-
TUKAJIbHBIMU ¥ HaKJOHHBIMU IIAXTaMM, OCHAIEHHBIMU MOIIHBIMHU
rpy3oBbIMHU audTamu. Kaxapiit 13 Takux au¢ToB criocobeH CIyCcTUTh
BHU3 U TOJHSATH HA MOBEPXHOCTH HECKOJBKO IPY30BBIX aBTOMOOMIIEH
oZHOBpeMeHHoO. Ilox nposnuBoM, Ha ciaydai qpeaquaﬁHHx cuTya-
I[U{, UIMEIOTCS IB€ ITPOCTOPHBIE CTAHLIUH.

B urone 1991 roaa 3axoHuMIACH ITPOXOZiKA 50-TH KIMIOMETPOBOIO
KOMILJIeKCa TOHHenel nog mpoauBoM Jla-Manxmr, Takxke kak u <Ceii-
KaH», TPAHCIIOPTHBIH ITO3eMHBbII KoMIuTeke nof Jla-ManmreM mpes-
cTaBJsiet coboil cucTeMy U3 TPEX TOHHENEH: 1Ba IePETOHHBIX OIHO-
IIYTHBIX JKE€JI€3HOAOPOXHBIX TOHHEJSI HAPYXXHBIM fuaMeTpoM 8,36 —
8,72 M, a MeXIy HUMHU CayxeOHBIH TOHHEIb AMaMeTpoM 5,38 —
5,77 M (puc. 1.8).
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Puc. 1.8. lloasoausiii TOHHEND 1O TipoauBOM Jla-Mani:
1.~ OCHOBHbIE TOHHENH, 2 — KeJAe3HOAOPOKHAS NIaT(opMa A NePEBO3KH aBTOMO-
Gueli, 3 — BCIIOMOTATENbHbBIA TOHHEND, 4 — NONEPEYHbIE cO6OMKH

»++ Bosbire 06BEMBI IO/I3¢MHOTO CTPOUTEBCTBA B IIOCTIETHHE TOAbL
BeayTcss B MockBe. JT0, B IIepBYIO OYepelib, TOpProBo-peKpeanyoH-
HbII/I xoMmriekc «OXOTHBIH paj> Ha Manexxsoi 1T0ImaAy, II0A3EM-
ﬁbmeMHbm KoM1iiekc Ha [TokmonHoH rope, 3HAYHUTETBHOE YUCJIO aB-
TOCTOSIHOK, ITIOJI3EMHBIX TIEPEXO0B 1 TPAHCIIOPTHBIX TOHHEJIEH.

.+ TPK «OxotHsli psifi» (puc. 1.9) OTHOCHTCsI K MHOTOLIE/ICBBIM IIOJ-
3€MHBIM COOPY’KEHHSM M BKJIIOYAET: TOPrOBbINA [IEHTP C TPY30BBIM JBO-
DOM, OPUCHI, aPXEOTOTHYECKUI My3el, IPEAPUATHS OOIIECTBEHHOTO
TUTAaHUS U MCKyccTBeHHoe pycio p. Hermuku, KoMiuieke pacnoso-
JKeH B JpeBHeireil yacTu MOCKBBI Ha CTECHEHHOM y4yacTke (MEXAy
TPEMS TUHUSIMUA METPOTIOJIUTEHA, C COXpaHEHUEM ABHXKEHHA Ha3eMHO-
10 TPAHCIIOPTA) B YPE3BBIYANHO CIOKHBIX THAPOTEOJOTMIECKHUX YCIO-
Busax. [TapanessHo ¢ €ro CTPOMTENIbCTBOM BBIIIOJIHAJICS TIOTHbIHN 1ie-

‘PeHOC 1I03eMHBIX KOMMYHUKAIUH Ha 1omanu 6osee 5 ra. Texuude-

Kue pemneHus nomemenus TPK npoekTHpoBaaKch € y4€TOM CHUXKeE-
s IyMa ¥ BUOPAI[MK OT METPOIIOUTEHA ¥ aBTOTPAHCIIOPTA.

' B nacrosimee BpeMs B MOCKBE HAUMHAETCS CTPOUTEIBCTBO ABYX
apasiie bHO PACToNOKEHHbBIX aBTOTPAHCIIOPTHBIX TOHHETeH AHa-
MQTpOM 0Komo 14 M M ILIOINAAbI0 TOIEPEYHOro cedeHus: Goiee

150 M2 Tpacca TonHesell IPOXOAUT B CTOXHBIX HHXEHEPHO-TEO0JI0-
‘TMYeCKUX Y IMPOre0JOrMIECKUX YCIOBUAX YePe3 3all0BEAHYIO0 30HY
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Puc. 1.9. /In3aiin BHyTpeHHUX IIOMEINEHUIH TOPTOBO-PEKPEAIMOHHOTO KOMII-
nekca «OXOoTHEIN psag». MockBa
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HCTOPUYECKOTO M apXMTEKTYPHOTO maMsThuKa «JledoproBor». OxHa
. 43 BKHEHHIUX TMPOOJIEM, COTIPOBOKAAIOIIAX CTPOUTEIBCTBO — 3TO
yeI0BHUE IIOHOTO COXPAHEHHs! 3aM0BEHOMN 30HbBI, HCTOPHYECKHX 371a-
HitiA, COOPY>KEHHH U CaZl0BO-TIAPKOBOTO MAaCCHBA, 4TO TpeGyeT IpuMe-
HeHUA IPAKTHIECKH GE30Ca09HOM IPOXOAKY ToHHENeH. {1 5TOr0
MMEHSETCs CIENUATN3UPOBAHHBIN TOHHEIEIPOXOMIECKHH HIMTO-
B0 KOMILIEKC ¢ TIpUrpy3oM 3a60s1. CrenuaibHasi TEXHOJIOTHs Ge3-
JCaTOYHON CKOPOCTHOMN IPOXOAKH M HCIIOIb30BAHUE BOLOHEIPOHHU-
eMOH XkKene306eTOHHOH 0OAEIKY TO3BOJSIIOT UCKIIOUUTD JIOOBIE
: oéneﬁcmnﬂ Ha IIOBEPXHOCTb 3AII0BEIHOM 30HbI ¥ Ha THPOTE0JIOT -

‘ vqecxne yCjIoBUA paI/IOHa KaK BO BpeMAa CTpOI/ITeJIbCTBa, TAaK U Ha II€-

PO SKCILIYaTAIlNH TOHHEJIS.

" “MHorHe OTedeCTBEHHbIE U 3apyOeXkHEIE CIETMAICTH B 0671aCTH
NO/I3€MHOTO CTPOHUTENBCTBA CUMTAIOT, YTO «MHTEHCHBHOE OCBOECHHE
NOA3EMHOTO IpocTpaHcTBa OyAeT OCHOBHOM TenaeHuei B XX crose-
THYM U3-32 TI€PEHACETEHHOCTH GOJIBIINX TOPOIOB U HEOOXOAUMOCTH
COS/IaHHs1 HOBOX CPeAbI obutanus monei» [Jeprep, llempenxo, 1999].

1.2. OcBoeHHe NMOA3EMHOrO MPOCTPaHCTBa
Ha TeppuTopuu Poccun m crpan CHI*

— O, KaK Xe Thl 3/1ec1>'? Kak To1 mpumna?

— IToxazeMHBIM XOZOM.

— Pa3sBe ecTh OJ3eMHBIH X017

— Ectp.

— I'ne?...

— CnycTsce B sIp U Tlepeiilist IPOTOK, TaK, I1e
TPOCTHHUK.

— W' BEIXOMHUT B caMblil Topoa? ’

— IIpssMo K TOPOIICKOMY MOHACTHIPIO.

H.B. T'ozonw. «Tapac Bynsba»

Wcnonb3oBanue MOA36MHOTO IIpocTpaHcTBa B Poccnn — 310 oT-
eIbHAs CTPAHHUIA B UCTOPHUH, KyJIbTYpe M HayKe Hallleli CTPaHBI, C

KOTOPOI1 -CBA3aHO MHOXECTBO CaMbIX NPOTHBOPEUYMBHIX CBEJEHMH.

PAKTHYECKH KaXKIbIii BTOPOH B3POCJIBIH MYXYHHA PACCKaXeT O

Paspenn 1.2 u 1.3 snaraoTcs no nukny ctareit: Kowroxos /J.C. «OcBo-
‘BHHe mo3eMHOI0 TPOCTPAHCTBA Ha TeppuTtopuu Poccuu u crpan CHI»,
0Hy6JII/IK0BaHHbIX B 2001 roay xypnaioM «CTpoHKIy6».
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TOM, KaK B JIETCTBE OH C JPY3bSMU JIA3WUJ B TIOJ3EMHBIN X0/, T7€e
«ObIJIO IYIITHO U TaCJIM CBEYH», 0 KOTOPOMY OHH TIPOLLIHA HECKOJIBKO
KIJIOMETPOB ¥ BBLIE3JI1 Ha II0BEPXHOCTD B II0/IBaJIe HJIU IIEPKBH, KO-
TOPBIX ceffyac yke HeT. BOoJbIIMHCTBO TaKOTO PO/Ia PacCKa3oB CBOEH
OCHOBOW MMEIOT He JINYHbIe HAOMIOEHNS PACCKA3YHKA, €TI0 Apy3el,
3HAKOMBIX M T.[I., & SIBJISIOTCS pparMeHTaMu, Tak HasbiBaeMoii, «Jle-
IeH/IB O Y4eTHIPEX Kpectax». CyTh aToro Muda 3aKkaiodaeTcss B TOM,
gt0 B 1iepuo] ¢ IX o XVIII BB. Ha geTsIpéx okpannax Pycckoro ro-
CyZapcTBa ObLIM CO3/IaHbI TAalHbIE TIO3EMHbBIE CHCTEMBI COOOIEHUI
MEXIY IO3eMHBIMHU SPYCaMH TOPOIOB-KPEIOCTEH, nMeBIre 060-
POHHOE ¥ MUCTHIECKOE 3HAYEHHE: '

1. kueBckas cuctema: Kuesckuii kpecr;

2. cesepo-3anaaHast cuctema: Ilckos, M36opck, ITedops, OcTpos,
I'nos, ITopxos, Hosropoxn Bemwkwnii, Tuxsun, Banropon, yacts co-
BpeMeHHOH JIeHuHIpaacko obacty;

3. BocTouyHas cuCTeMa: Y pajbCKHi KPeECT;

4. 1o’)xnas cucrema: Kpoim, Kpacaonap, Cpennsia Asus.

ITo nerenme, k XVIB. Ha Pycu OBLT cO37aH KaMeHHBIH TOsC,
MPEJCTABISIONUN c060it 060POHUTENBHYIO CUCTEMY M3 KaMEHHBIX
KPEIIOCTel, CBSI3alHBIX MeXAy OO0 Ha3eMHBIMU TOPOTAMH M ITOJI-
3€MHBIMY XOJIaMH.

Taxkum 06pasoM, YeThIpe erCTa NPECTABISTIOT coboi qublpe VK-
pelrpaiioHa, samuiasmue Pyco ot Bpara. B cBoio ouepe/ib, 4eTbipe raB-
HBIX YKpenpaioHa aenstcs Ha 137 6osiee METKHX HOI36MHBIX PAHOHOB,

B Kakotli cTerieHu 9TH CBeIEHUS] COOTBETCTBYIOT PEAJbHOMY TIOJI0-
JKEHUIO Bellleil — HendBecTHO. BeTpewaercs nndopmanus o ToM, 410
C TIOBEPXHOCTH XO/JbI TAlHBIX CHCTEM OOHAPYKUBAIOT Ipodeccuo-
HaJIbHBIE JIO30XO0/IIbI ¥ Te0MU3NKH, €CTh PACCKA3bl <«CTAPOKUIOB> U
MECTHBIX JKUTENEN O IMOX0/Iax 10 9TUM Xo/aM (B OOJBITHHCTBE pac-
CKa30B ¢uUrypupyer JiuHa nytH 4 kM: «/lajee e coBasuch. Ho aTo
He TYIIUK, X0 WEJ Jalblley ), OMHAKO HUKAKUX JOCTOBEPHBIX CBeJe-
HUH 0 IPOHUKHOBEHUHU B 3TH X0/bI HeT. BO3MOXKHO, 9TO 11pu reodu-
3UYECKUX UCCTIEM0BAHMSIX OOHAPYKUBAIOTCSA He (PU3UIECKHE HEOTHO-
POIHOCTU B CTPYKTYpe MacCHBa, KAKOBBIMHU SIBJISAIOTCA, HAIpUMeD,
Mmo/iI3eMHBbIEe XOJIBI, 2 DHEPreTudeckre anoMainu. TeM He MeHee, pe-
aJIbHO UCCIENOBAHNOE U JOKYMEHTATbHO MOATBEPKAEHHOE KOTUYe-
CTBO TOA3EMHBIX OOBEKTOB B HBIHEIIHUX U IIPONLIBIX rpaHumax Poc-
CHM YPE3BBIYANHO BEJIUKO U CaMo TI0 ceOe MOXKET IIOCTYKHUTh OCHO-
BOI1 /1St MI060I# JIereH/Ibl.
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. JlpeBHeliKe I0/[3€MHBIE COOPYKeHHs Ha TeppuTopun Poccuii-
cxoii @emepanyy u ctpan CHI' — 9T0 Xuibie eCTeCTBEHHbIE M HCKYC-
CTBEHHBIE IICIEPHI ¥ 3€MJISTHKY, IaTHPY€EMble TI03HUM MaJIE0JTUTOM U

meomuroM. HamnGosee wussectHa <«Kamosa mnemepa» Ha Ypaie
(puc. 1.10). Ona npexcraBisier co60it MHOKECTBO HOMBIINX U MATBIX

TIeIep, CBA3AHHBIX MEX/Y COGOM mepexofaMu i TPenHHaMu. ApXeo-
sioraMu ObLIH O6GHAPY>KEHBI B Hell Gosee 50 HaCKaIBHBIX PUCYHKOB. B
OCHOBHOM, 3TO n306pakeHrst MAMOHTOB, G30HOB, Jommajei. K atomy
ke TIEPHOY BPEMEHH OTHOCATCS MOTMJIBHHMKH (SIMBI, KATAKOMOGBI 1
ckrters1) Ha KaBkase u Aurrae. K 6osiee paHHEMY allleIbCKOMY BpeMe-

HI OTHOCST KaMeHHbIe CTEHKM mepes BxozoM B rpot Kuiik-Koba B

Puc. 1.10. «Kanosa nemepa». Ypai:

a — Bx0j, 6 — HacKaJbHas XXHBOTHCH
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Kpeimy. Ha 3anage YxpauHs! CYIECTBYIOT IITOJIBHH 110 AOOBIYE KPEM-
HHUEBOH cepbl, oTHOcAIHecs: K 3HeonuTy. Ha ceBepe TypxmenncTana
HCCeoBaTeISIMKA OOHAPY KEHBI 5 TIEIEPHBIX TOPOIOB, COCTOSAIIHX 60~
nee 4yeM u3 200 meniep, JaTHPOBAHHBIX MTO3AHEH OPOH30M, paHHUM U
N03IHUM cpeqHeBeKoBbeM — BIIOTh 70 XVIIB. Ha Kawme, B ycThe
pexu Benoii, 6yarapaMu ObLI TOCTPOEH KPYIIHBIH IIOI3EMHBIN TOPOZ-
JaOMPUHT, UCTIOTb30BABIIUIACS IJIs XKUIIbSI M YKPBITHS OT HA6ETOB.

C BosnuxHOBeHUeM KueBckoii Pycu u pazBuTHEM ropoos Iu-
POKO€ pacIpOCTpaHeHHe OMYIHIN KPENOCTHHIE MTOA3EMHBIE COOPY-
XKeHus1 060POHUTENBHOTO XapakTepa. B OCHOBHOM, 3TO OBLIM XOZBI
Pa3INYHOTO HA3HAYEHUSL: BOJI032a00PHBIE, CTYXH, MHHbI, KOHTPMMHBHI,
IUIs1 OCYIIEeCTBJIEHHS] BBIIA30K. M IPOY. 3HAYUTENBHO PEXE BCTPEUa-
10TCA noz3eMible yoexuma. Ha BosseinenHsix Geperax [[ona pacmo-
JIOXKEHH YHUKaJbHbie 0GOPOHHBIE COOPYKEHHs — TOA3EMHLIE Ha-
GarofaTenbHbIE TYHKTHI, IPEACTABIAIONINE COO0i He6OIbIIHe T0I0-
CTH CO CKPBITHIMH BXOZAMH W MaJI03aMETHBIMHM aMOpa3ypaMH, CKBO3b
KOTOpPbIE MECTHOCTb [TPOCMATPUBAETCS Ha Goble paccTosnus. Tu-
MYHBIM TIPHMEPOM TAKOTO HABGMIOIATENBHOTO IyHKTA SIBJISIETCA TIe-
1epa Kasemar y cena CensisHoe BopoHexckoit obmacTu.

Tabnuya 1.1. CxeMaTH4eCKasa IEPUOAM3ALKSA APXEOJTOTHYECKHX SIIOX
n7s1 Tepputopuu CHI' (0T maseonuTa 10 paHHETO JKeIE3HOTO BEKa)

Jrnoxa Ilepuoausanus Ab6comoTHBIH Bo3pacr,
TBIC. JIET
Smoxa Huxuuit | Ongysaii 2500—1000
KaMHs (pauuni) | Paunui amens | 1000—200

naneomnt | Cpepuuii amens | 200—130
Hoszauuit amens | 130—80

Cpeanuii | MycTbe 80—-35
TAJICOHAT
THosgunii 35-12
TAJIEOJIUT
Mesoant 12-—-7

Heomur 17 — 2 THIC. 710 H.D.

Jnoxama- | DHEOJIUT
seoMeTamna | bpowsa

IV—II ThIC. IO H.3.
II1 TeIC. MO H.3. — KOHeEIl
1 THIC. 10 H.5.

Kenesnbrit Kownen I TriC. 10 H.5. — ce-
BEK peauna I Teic. H.3.
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XOJ.IOB

JlpeBusisa Pycp nepensiina, ocBousa 1 pa3Buiia opTUhUKAIHOH-

"HBIH OITBIT BI/IBaHTI/II/I, II03TOMY Ha NPOTAXEHHUH THICAYH JIET HU OJUH

YKPEIIEHHBIHA IYHKT, 6yab TO TOpOz, KPEMOCTh MJIM MOHACTBIPD, HE

‘obxonunuch 6e3 mog3eMHbIX 060POHUTENBHBIX coopyskeHuit. K coxa-

JIEHWIO, OCTAJIOCh HE TAK MHOTO JOKYMEHTAJIbHBIX CBHAETEABCTB 00
HX MECTOHAXOXIEHHH, B Pe3y/IbTaTe Yero, B HaCTOsIiee BpeMs, 3Ha-
quTeNbHast 9aCTh 3TUX 0GBHEKTOB MaJjIO AOCTYIHA [JIsl UCCIIeA0BaTe-
Jledi: 9acTh Pa3pylleHa MK orpebeHa NPH o3AHeHIEeN epecTpoii-
Ke TOPOJIOB, 9acTh 3a0bITa M MoTepsHa. Jlurms uspesKa, IpU CTPOU-
TeIbHBIX paboTax, 06HAPYKMUBAIOT PPATMEHTHI APEBHAX TION3EMHBIX

HawubGoJiee nHTEpECEH C 3TOM TOYKU 3PEHUSA TPAHAUO3HBII KoMII-
JIleKC TIOI3EMHBIX COOPYxeHHUit Ha Tepputopur Mocksel. Havasio ero
CO37IaHMs1 UCTOPUKM OTHOCAT K XV B. Bokpyr noaseMHoil MoCKBH

‘COBI_[aHO MHOTO JIETE€H, CJIYXOB, OHy6JII/IKOBaHO MHOXECTBO Xy/I0XKeE-

CTBEHHBIX [IPOM3BeeHUH, HanboJIee M3BECTHBIMU U3 KOTOPBIX SIBJIS-
forcs kuuru I'B. Anexceesa «lloxzemnasi Mocksa» u B. I'onuka
«HPEI/ICHOI_[HH» W3ygenne MOCKOBCKUX IOA3EMeNTNiH Bcema COTIPO-

'BOXCZIBJIOCI) TPYAHOCTAMH PA3JIMIHOIO XapaKTEpPa, HO TEM HE MEHEE
‘H3BeCTHI)I NOA3EMHBIEC XOAbI erMJIﬂ u Kuraii- TOpOAa; MOCKOBCKHMX

’MOHaCTpreI/I Hosoznesuubero, CumonoBsa, Jlorckoro, Yyaosa u MHO-

'TUX Apyrux; boposuiikoro xonma B paiiote UepTosbe (apeBHUi paii-
"oH MOCKBBI, IPHMEPHO OTPaHUIEHHBIA HabepexHo# MOCKBHI-peKy,

Xpamom Xpucra Cnacutenss, Kponorkunckum 6ysnbBapom, JloMom

TlamkoBa ¥ KOMIUTEKCOM 31aHHIiT MUHHCTEPCTBA 0GOPOHEI; MOCTes-

HY€ UMEIOT CBOM CETH MOA3EMHBIX XOL0B U TOHHEJIEH ); XO3AHUCTBEH-
HbIe moxBanbl CosTHKH 1 3aMOCKBOPEYHBs, a TaKykKe MHOTHE Ipyrue

' HO].I3€MHbIe 06BEKTHI, 9aCTh M3 KOTOPHIX 6yzeT PACCMOTPEHA B JaTlh-
“HeieM.

- IMoazeMubIe 060POHUTEIBHbIE XOABI UMEJT U KK 13 TOPOLOB-
Kpenocreif, okpyxaBmux Mocksy: fpocaasib, PocroB Bemukuii,

"Cysnanp, Tseps, Kasmyra, Pxes, Moxaiick, Bepesi, Bosokonamck,

Ilepembiib, Tapyca, Kamupa, Anexcu# u ap. Passutsie 060poHH-

‘TebHBIe cucTeMbl umenu Tpouue-Cepruesa JlaBpa, Hocugo-Boio-
‘Komamckuii, HoBonepycamumckuii, Hukoso-bepmokosckuit, CumMo-
"HOB M IPYTHi€ MOHACTHIPH MOCKOBCKOH 06/1acTH.

AHasmoru4Hbl€e CETH CEKPETHBIX MOA3EMHBIX (POPTHHHUKAITNOHHBIX

COOpy>KeHu# (TaHMKOB, BHIJIA30B, CIYXOB, IPOTHBOMUHHBIX TaJe-
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peit) G6bimm BosBegenbl B X—XV BB. B Crapoii Jlagore, Ilckose, Ko-
nopbe, 36opcke, [Topxose, Hosropone, Opeuike, Kopene, SIMropo-
ne, VIBanropoze u apyrux ropogax. Hampumep, B UBanropoze 6u11
nocTpoeH xoz nof p. Hapsoii, 47151 9ero pexy Ha IepHO CTPOUTEb-
CTBa OTBOAWJIM B CTOPOHY. B BriGoprckom 3dMke usBecTeH Xof
Worana /le-llopre, moctpoennsiii B XVI B.

Moz BAUAHMEM CeBepHOil, ICKOBCKO-HOBIOPOACKOH U MOCKOB-
CKOU Tpagunuii IOA3eMHOTO CTPOUTETHCTBA BO3BOIMINCEH TAKHE Kpe-
noctu kak [anny, Yrawy, Huxuuit Hosropon, Bsarka, Mypowm, Exa-
6yra. Bo'Bcex 3THX ropoiax MMeIOTCS MOA3EMHbIE TalHUKH, TIOPOXO-
Bbie orpe6a, moaBajkl. CI0XHBIE CHCTEMbI IOI3EMHbBIX XOZIOB CYIIe-
ctyioT B [lense u Ilapuusine. B To6o1bcKOM KpeMue, IpeCTaBISAB-
meM co6oil TunuYHyo Kpenocts B cTuiie Ceepo-3amamuoii Pycy,
CHCTEMOIi TOJ3€MHBIX XOIOB ObI/IU CBSI3aHbI KJIIOYEBbIE MYHKTHI 000-
ponbl. B YnbIppaxcKoii KpenocTH B ycThe AMYypa ITOA3eMHBIMH X0/Ia-
MH GBIJIM COEMHEHBI BCE KPETIOCTHBIE COOPY KEHMUSL.

B XVI B. Ha Ykpause 6p11a BolcTpoeHa beropoackas Kpenocrs.
IlepBonavanbHO OHa cTpounsach Ha Benoii rope, riie KPemoCcTHbIE Taki-
HUKHU U TIO/I3eMHbIE XO/bI OBLIM MPOMIEHBI B MEJIOBBIX OTIOKEHHUAX.
3areM, B Hauasie X VII B.; KpenocTs Gbia IepeHeceHa Ha 60IOTHCTHIH
JIeBBIH Geper peKH, Tie CTPOMTENBCTBO IIOA3EMHBIX COOPYKEHHUI cTa-
710 HeBo3MOXKHBIM. B cepenune XVII B. KpemocTs 6bl1a IOCTPOEHA B
neHTpe HbiHemHero bearopoaa. B urore ob6pasoBanace c10xHas ceTh
HOJ3E€MHBIX XO/IOB.

Bospuive noasemubie ybexuma ObIM HOCTpoeHH B XVI—
XVII BB. y ropoaka Yurupun Yepkacckoit obmacTu.

C xonua XIX B. cepepree Cankt-IleTep6ypra, BIioTsb 10 Koib-
CKOTO MOJYyOCTPOBa, BO3BEAEHH MHOTOUNCJIEHHBIE IMOL3EMHbIE
00BeKTH 060POHUTENHHOTO XapakTepa. YacTh OI3eMHBIX XOOB M
OGYHKEDOB CBsI3aHa CO CTPOUTENBCTBOM B 1930-x rogax munun Man-
Hepreiima U 60eBhIMHU AelicTBUsAME BTopoit MupoBoii BoiHHL. 3a6-
pOIlleHHbIE ¥ YACTUYHO 3aTOIJIEHHBIE BOEHHBIE OYHKEPhI MEIOTCS B
Camape.

MHoro cIyX0B U JIereH/] CBS3aHO C MOA3EMHBIMU COOPYKEHUAMUI
060POHHOTO Ha3HAYeHHNs, BO3BeIEHHBIMH B flepBoii nosoBuHe XX B.
He aBnserca uckiaodennem noazeMusiil yposenb Kénurcbeprckoro
yKpellpaiioHa. B peziesiax ropoza 65110 MHOXKECTBO COOOIIATOUAXCS
MEX/y COO0H IOXBAJIOB, B TOM YHCJIE IBYX- U TPEXBAPYCHBIX, IIPU-
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. OpyXeHHUSX OOOPOHHOrO Ha-

“HYTb 0 Me3epuIKOM YKpell-

1937 ronel B OKPECTHOCTSX
Kedye. B ceKpeTHHIX TOKyMeH-
06OpOHHUTEIBHBIA  KOMILIEKC

“wurmlager> — «Jlarepp nox-
' meBoro 4epBsi». Ilo mpexamnosno-

"HBIX CHEUUAJIUCTOB, IPOBO-
IMBIIMX obCneoBaHue, VK-

‘. NHMaNbHOTO Ha3HaveHwust. . Biaaau-
" BOCTOK

HaJJIEXKANUX Kak BOEHHBIM (popTaM, TaK M I'PAXKIAHCKUM 3JAHHSIM.
AT NOBAJIBI HCIIOAb30BATHCh HEMEKUMH BOHCKaMH pu 060poHe
ropofia, 9To, MO-BHAUMOMY, W TIOCIY>KHIO0 OCHOBOM JIET€H bl 00 OT-
POMHO} CETH MOA3eMHBIX COOPYXeHNH. B HacTosee BpeMs pakTH-
YeCKH BCE 3TU MOJABAJIBL 3aChanbl. 1IMETCA YIOMUHAHAHNSA O I10-
CTPOEHHOM B rO/IbI BOMHBI HENOAAIEKY OT TOPOZA NOA3eMHOM aBHa-

‘_VI_I‘I/IOHHOM 3aBOJZie, HbIHE 3aTOILIEHHOM.

MHuorounciaeHHbIE 3a6pOI.HeHHbIe HMOA3E€MHDbIE COOPDYXKEHUA 060-

f‘"pOHHOI‘O HasHaueHus 6bL1H moctpoenbl B 1930-x rogax sSIMOHCKUMH
‘BoeHHbIMH Ha KypHIbcKHX OCTPOBax u cOBeTCKMMM — Ha KaMmuaTke
(puc. 1.11).

B 1942 rony Bosue nocénka Kamenka XapbkoBCcKoi 061acTu He-

'MelKast apMUSI CHJIAMH BOEHHOILTEHHBIX BO3BE/Ia B IECYaHUKE CHUCTe-
‘MY TOJ3EMHBIX CKJIaJCKUX TOMENIeHNH.

B KupoBorpazackoii 06/1acTi 0J€CCKMMH CIIEIE0I0raMi 00Hapy-

“JKeHBI TTO[3eMHble OYHKepbl BpeMEH BTOpoii MUpPOBOIi BOIHEL

I'oBopsi 0 MOJA3eMHBIX CO-
3HAYEHMS, HEJIb3S HE YIIOMS-

‘paiioHe, CO3aHHOM HEMELIKU-
‘MH- . BoMckamMu ¢ 1927 uo

HIOJIBCKOTO TOpoAKa MeHa3u-
‘TaX HEMEIKOH apMHuM 3TOT

‘HOCHJI Ha3BaHHUE « Regen—

JKEHUSAM OTE€UECTBEHHBIX BOEH-

Puc. 1.11. Tounens sabpommenHo-
-TO TIOA3EMHOTO COOPYKEHHSI CIle-
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perpaiioH OCHOBHOM CBoEH 4acThio pacrosaraeTcsi 1107 o3epoM Kuorm-
Ba, YaCTh KOTOPOTO CO3/aHa UCKYCCTBEHHBIM IIYTEM, U IIPEACTaBIIsET
c060ii TOI3EMHBII IOPOJI C MOJTHOCTHI0 aBTOHOMHBIM >KH3He0becTede-
HHeM. KoMILiekc moa3eMHBIX COOPYXKeHHi BKIIOYaeT B ce0s1 KaMepHbIe
BBIPAGOTKY [/Is1 pa3MeIlleHUsT IMYHOTO cOCTaBa (B OBl BOWHBI 3/(€Ch
pasMemanuch [Ba Mojaka u yuebuslit nentp gususuu CC «Mépras
' TOJIOBa» ), Y3JIbl CBSI3H, CKIAAH GOEMHUTAHKMS U NPOAOBOJIBbCTBUSA, CH-
CTeMBI XU3He00eCIeYeHNst, BKIIOYAsT O/3EMHYIO THAPOIEKTPOCTAH-
U0, CETh HEUIEXOAHBIX, XKeJe3HOAOPOXHBX U aBTOTPAHCIIOPTHBIX
TOHHEJIeH, COeAVHAIONMX Ka3apMbl ¢ MOIIHBIMA I0TaMH U apTUJLIe-
PHICKUMH KallOHNPaMH, a TaKKe ¢ JI0A3¢MHBIMHU 3aBO/TIOM U CTpaTeru-
YeCKMMHU XpaHWJINIAMU B paiioHe cesl Beicoka u Ilecku, Haxoaanmx-
CA B IByX—TIATH KAJIOMETPaXx 3allajgHee U ceBepHee 03epa. B secy Bok-
PYT 03€epa COXPaHWJIMCh MOIIHBIE Kese300eTonHble 10Thl. Korma-To
oHM ObLIM BOOPYXKEHBI KPYIMHOKAIMOEPHBIMH ITyJIEMETAMM U TTyTIKa-
MH, 060pyIOBaHbl MEXaHU3MaMH I10JyaBTOMATHYECKOM momxaun Goe-

npurnacos. [Tox MeTpoBoii GpoHEli KOakoB Ha TIIyOUHY mopsaka 30— -

50 M yxozAT noxzeMHbIe 3TaXH. KpoMe BHIIIENIEPEYHUCIEHHOTO, B KOM-
II7IEKC TIO/I3EMHBIX COOPYKEHWH BXOAUT CHCTEMa TOHHeNeH, Ha3BaH-
HBIX BOEHHBIMH <IIOJ3€MHBIM METPO». BbLIO yCTaHOBJIEHO, YTO raba-
PUTHI CTBOJIA «TOJ3EMHOTO METPO» COCTABJIAIOT, IPUMEPHO, TPU MeT-
pa. CTBOJI TLIABHO OITYCKAETCsI M YXOAUT TIOJ] 3€MJIIO Ha TIATUAECATH-
MeTpOBYIO I1ybuHy. TaM TOHHEIM Pa3BETBISIOTCS W IEPeceKaioTcs,
HMEIOTCSI TPAHCTIOPTHBIE TLIONIAIKK-Pa3Bsa3Ku. CTEHBI U IIOTOJIOK TOH-
HeJlell BBITIOJIHEHBI M3 XKeJ1e300€ TOHHBIX ILJINT, [I0JI BBLIOXKEH MPIMO-
YTOJIBHBIMU KaMEHHBIMH [uTaMu. TOHHEJb GbLI IIPOii/IEH B 3aMaHOM
HampaBsieHuH, k Ozepy, 0 koToporo oT KeHbIIHIIb! IO IPSMOIT 0KOJI0
60 kM. Ha yuacrke, rae TouHens yxonut nox Omep, BoipaGoTKa mpu-
tortena.  [Ipeanonaraercsi, 4T0 MMEHHO II0 3TOMY TOHHENID B
1937 roxy B narepsb u3 Bepauna (?) npubsun [utnep.

Ceiiuac B mMo3eMHOM ropoze obuTaeT YHUKaIbHas KOJOHUS Jie-
TY4YuX MBIIIEH,

UnTepecHH ocTaTKu HeqocTpoeHHOro B 1951—1953 roxax toxHe-
asi mon TarapckuMm mpoauBoMm kK ocTpoBy Caxamun. B oxtsibpe
2000 rozma oCTaTKU CTPOUTENBCTBA OBLIM 06C/IEJ0BAHBI IPYIIIIONA IIPO-
€KTHPOBIIMKOB GyIyIeH xKeie3H0N0poKHOM JuHiH 0T KoMcoMoIb-
cka-Ha-AMype 1o Meica Jlasapesa [Kyaazun, 2001]. Vinir Gbin o6Ha-
PY’KeH TpoiaeHHbIH Ha MATEPUKOBOM Gepery Ha riry6uny okoso 60 M
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crtBoa Ne 1, OCTaTKH BpEMEHHBIX COODYKEHHH H HAXOAAIASACS TOJ
Bozoit faMba K MCKYCCTBEHHBIM OCTPOBAM B MPOJHBE, CO3JAaHHBIM

U1 yCTPOMCTBA BEHTHISIIMOHHBIX M PaGOYHX CTBOJIOB.

HII/IPOKOGE pPacipoCTpaH€Hue IMOTyYHIN KyJbTOBBIE IIOA3CMHBIC

COOPYXKEHHsI — XpaMbl, MOHACTBIPH W 3aXOPOHEHHS. XapakrepHOi
0c06EHHOCTBI0 PYCCKHX TEIePHBIX MOHACTHIPEH ABJISAETCS TO, 4TO,
' KaK TAKOBBIX, TIOJHOCTHIO EIIePHbIX MOHACTHIPEH, IPAKTHIECKH, HE
: ?_.cym;eCTBOBaJIo [I0[3eMHasi YacTh, B OCHOBHOM, BXO/IMJIA B 00U MO-
HACTHIPCKUI KOMIUTEKC U GBLTA HE CAMIIKOM BENTHMKA — OT HECKOJIb-

KHX COTE€H METPOB, 10, U3peiKa, — HECKOJIBKHX KHJIOMETPOB.
. YHUKabHBIM oOBEKTOM a4 HCCJIeI_[OBaHI/Iﬁ ABAACTCA ypOUMIE

- Kamennas Moruaa B 3anopoxckoit 061acT. 371ech, OA OCTaHI[OM
. miecyaHuka, B epuoz ¢ XIV Teicsuenernsa no 1.3. mo XII B. H.3. B03-

BOAWJINCDH KYJbTOBBIE IICIIEPHI, B3aUMOCBA3aHHBIE C PacloJ0XE€HHBI-

‘MI/I‘HO6JII/IBOCTI/I €CTeCTBEHHBIMH I'DOTAMH M HaBE€CaMH. Bce monzem-

HBle TIOMEIeHN YPOUUIIA PACIHCAHBI PUCYHKAMHU W HAATIUCAMH HC~

 KJIOYHTETBHOM MCTOPHUYECKOM IIEHHOCTH.

Haun6oabLUIuM YuCIOM MIOA3€MHBIX KYJIbTOBbBIX 00BEKTOB XapaKTe-

pusyetcs Teppuropust Kuepckoit Pycu. 3/ech CyIecTByeT MHOXeCT-
' BO TIENIIEPHBIX XPAMOB U MOHACTBIPEH, IIOCTPOEHHBIX B MEJIOBBIX OT-

soxeHnax. Cpe HAX MOXHO Ha3BaTb CsaToropckuii Y crneHCKHH

' MOHACTHIPb, epkoBb AHToHus 1 Peonocus Ileuépcxux, Apcerues-
" ckuii ckurt, Bexropozckuii MoHacThIps, IllaTpuimeropckuii Ilpeo6pa-
KEHCKHMH MOHACTHIPD, ¥ ClIeHCKMI /IMBHOTOPCKWM MOHACTBIPD, APY-

I'He TI0Z3eMHBIe XPaMBbl.

Ha nesoM 6epery luectpa, y cesna CreHka MOHaCTprCKOI‘O pa#i-
ona TepHOIOJILCKOl 061aCTH, PACIIOIaraeTcsl PAHHEXPHCTHAHCKUH
Itemepﬂmﬁ xpaM. XpaM B IJIaHE HMeeT HEIPAaBUIIbHYIO TPallellueBH -

- Hyio dopmy. [IpoTAkEHHOCTH caMoii ATHHHOH CTeHbl — 8 M, IIMPH--
Ha — 9 M, BbicOTa — 4 M. B cepesirHe BOCTOYHOM CTEHBI HAXOAMTCA
- aJTapHAasi YaCTh KBaJPaTHOH HOPMEI, 3army6éHHas BO BMELIAIOIIYIO
. mopoxy Ha3 M. Ilo HalifeHHBIM B XpaMe dparMenTaM rOHYAPHOI 10-

‘CyRB coopyxenne patupyercs XI— XIII BB.
B cente Mexropse Bopmeénckoro paiiona TepHomonbsckoii 06ma-
CTH Ha TepPUTOpHH ObIBIIlero BachiMaHCKOrO MOHACTHIPST HAXOAUT-

. ca moxseMHblit xpaM. [loMeleHre XpaMa BBITE€CAHO B NIPUPOAHOM

rpoTe, 06pa30BaBIIEMCS B Pe3yIbTaTe BHIBETPHBAHUs U3BECTHAKA U
10 KyJIbTYPHOMY CJIOI0 Aatupyercs npumepro XV—XVI BB.
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Boszne cena Otpokos HoBoymuikoro paitoHa XMeabHUIKON 06-
JIACTH HaXOJHUTCA TEMIEPHBIA CKUT, IPECTaBASONUN 000l mpopy6-
JIEHHYIO B CKJIOHE PEYHOU TeppacHl rajepero AJINHOM okoo 40 M, Ipu
cpenueit mupuse 0,7—0,8 M u BoicoTe 1,7 M. B cpenneit yacru rae-
pest pacUIupsieTcsl 10 KaMepsl MUPUHOHN 3 M. APpXUTEKTYpHBIE 0CO-
GEHHOCTH TajIEpPEH, AHATOTHYHbIE HEKOTOPHIM MEHIEPHBIM MOHACTBI-

PSAM Ha TePPUTOPHUH Kueckoit PYCI/I, IIOKa3bIBAalOT, YTO OHa ABJIAJIACD .

PAHHEXPUCTUAHCKUM CKUTOM, BMEUIABIIVM JABYX—TPEX OTINEIbHHU-
KOB.

UpesBbIuaifHO Pa3BUTYIO HOA3eMHYI0 cucTeMy umeeT Kues. OHa
BKJIIOYAET B ce0s1 COTHY [TOI3EMHBIX COOPY KEHUIT Pa3IMIHOTO Ha3HA-
4eHUs, IPEBHENTITHE U3 KOTOPHX — KuprioBckue nemnepbl — ObLiu
CO3[IaHBI €IE B HEOJIVITE.

Bapstkckue niemepst Kueso-Ileuépckoit CBsITO-Y cieHCKO# J1aBpHI
BrepBble ymomuuaotcss B 1013 rony (puc. 1.12). Ouu cocrosT us
9 no3eMHBIX KOPUIOPOB, MOCTPOEHHBIX, IPUOJHU3UTENBHO, B IEPBOH
nosioBuHe X1 B, 1 aByX MoHameckux Keauit XI u XV—XVII 8s. Ilep-

s

Puc. 1.12. Bapsxckue nenepst KueBo-Ileuépckoii gaBpal
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BOHa4daJIbHasA (bopMa XOJ0B, IIPOJIOXEHHBIX OAHUM—IBYMA CTpouTe-

~ gsaMu, 6bLTa TIPAMOYTONbHOH. XOmbl ObLTH COemqUHEHBl COOMKOM C

JlaAbHUMH TellePaMy JIaBPhl, TPONH/IEHHOH CO CTOPOHBI JanpHux me-

- mep. B XV—XIX BB., 47151 3aIIUThI MOJ3EMENH OT HATPY30K U obpy-

IHeHHﬁ, HOHepéK BXOZ0B B Hpe]IBXOlIOBOﬁ YacTHU U B MeCTe COeTUHEHNUA

" Bapspxckux ¥ JlanbHUX Telep, ObLTM yCTaHOB/EHBI 5 KMPIIUYHbIX

cren. B XVII—XIX BB. B MecTax 06BajioB IPOBO/M/IMCH PEMOHTHO-
BOCCTAHOBHTEbHBIE PaGOTBI, TIPH KOTOPIX CEYEHHE X0/a IPeodpaso-

- BbIBAJIOCb U3 HpHMoyFOJIbHOI'O B CBOA4ATOE, a CTEHDBI TMOJIMPOBAJINCD.

BoJIBIIMHCTBO TIOA3EMHBIX KYIbTOBBIX coopyxenuil [[peBHeil

Pycu xapaKkTepH3yeTCsl LENBIM PALOM 0cobeHHOCTEH.

— HpaKTI/I‘ieCKI/I BCE 00beKTH PacIOJIOXKCHDBI B METOBBIX OTJIOXEe-
HUAX. HO-BI/IﬂI/IMOMy, IJIOTHOCTDH pa3MelleHUA ITI0A3€MHBIX COOpYXeE-
HUY CBsI3aHAa C pacipocTpaHeHHUEM OTHOCHUTEJbHO KPEMKHUX, HO JIETKO

. pa3pa6aTbIBa€MbIX IIOpOJ, — MEJIOB U HU3BECTHAKOB.

— BoJbIIUHCTBO 06HEKTOB PACIION0XKEHO Ha IPABOM KpyToM be-

 PEry MOCTOAHHBIX BOJOTOKOB Ha TOCHOACTBYIOUIHNX BeicoTax. Ilo-
- O6IU30CTH BCETa UMEETCS TpaHCHOpTHaH MarucTpasib. HepenKo B

HeIIOCPeICTBEHHO} 6TH30CTH OT MOHACTHIPA 06HAPYKUBAIOTCS CJIe-

- 61 GoJIe€e PEBHUX TOCETEHHUIT: B OKPECTHOCTSAX CBSATOTOPCKOTO MO-
HACTHIPSI — NATEOTUTUYECKIE CTOSHKH, PAAOM ¢ [IMBHOTOPCKUM

MOHACTBIPEM — PYHHBI Xa3aPCKOM KPEMOCTH.
— IIpaKTHYeCKH BCE HO/[3eMHBIE OGBEKTHI HMEIOT JOCTATOYHO

~ . XOpOIIyI0 COXPaHHOCTb CBOJIA ¥ CTEH.

— Hwu onvH U3 00BEKTOB HE MMeeT BHYTPEHHUX HCTOYHUKOB
Bogbl. Cpeay MOHAXOB (€C/IM MOHACTBIPD IeHCTBYIOUINIA) U MECTHBIX
JKUTelell paclpoCTPaHeHbl JETEH bl OT HATHINY TOA3EMHOTO XO/1a

“mox pexoii. Tlono6GHbBI! X0 0OBIYHO HE HAXOJAT, OTHAKO B 60J1b-
“IAHCTBE CIyJaes OOHAPYKUBAIOTCA OCTATKY XO/I0B, MAYIIUX B CTO-
. poHy peki. BeposiTHO, 4TO OHM MCTIOTB30BATHUC /LIS CKPBITHOTO 107

x07ia K 6epery ¢ 1esibio 3a60pa BO/bI U BBIXO/Ia K IJIABCPEACTBAM.
Cpenv 271€eMEHTOB TIO/I3EMHBIX KYJIbTOBBIX coopyxenwii /IpeBHei
Pycu MOXHO BBI/IENUTD CJIEAYIONIHE:
~ FOpPU3OHTANbHBIE XOIBl — MPEOOIANAONINN 2IEMEHT KYJIbTO-
BBIX To3eMe i, OBBIYHO IMEETCs KObLEBOH X0, OTIOACHIBAIOLIHIT
3a71 (BUAMMO, TI0 2HAJIIOTHH C XO/IaMH, UAYIIMMH TI0 IEPUMETPY U

0 ciupand B CTeHaX APEBHUX Ha3eMHBIX IepkBeii). LTHOT/ XOABI

MoryT 06pasoBbIBaTh cerdaThiil Tabupunt. B CraBsHOropckoM MOHa-
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CTBIPE UCCIEA0BATENSMU OTMEYEHa CIIEeNYIOIIasl 3aKOHOMEPHOCTh —
BCE [UTMHBI YYaCTKOB XOAOB MEXIY IIOBOPOTAMH W OTBETBIEHUSIMU
KpaTHBI 5 (¢ ApoOSIMU);

— HaKJIOHHBIE XOAbl — OOBIYHO MCIOJb3YIOTCS 51 COODIEHHUs
MeX1y aTaxaMu. X0 0OBIYHO HaKJIOHEH Ha 15—18°, peako Gobine.
VHorna uMerorcsi BBIpyOJIeHHbIE CTyIeHH. PazMepbl HAKJIOHHBIX H
TOPU30HTAJIbHBIX XOJIOB MPAKTHYECKU BCETAA ONWHAKOBBL: NIUPHHA OT
0,8 10 1,2 M, BBIcoTa — oT 1,6 110 1,8 M. M13pesika BCTPEUAIOTCS XOIHI C
BBICOTOIf MeHbIe 1 M, TH60, B MeCTax IepecedyeHUs Pa3HOYPOBHEBBIX
XOJI0B, BHICOTA MOXET AOCTUTATh 3,5 M;

— 3a/Ibl — KPYIHBIE TOJIOCTH, Y KOTOPHIX OAUH M3 Pa3MepPOB IIpe-
BBIIIaeT 5 M. B 3aax, o640, pacmosaraercs xpaM. [LIs HOAAEPKKH
CBOZI2 HEPEAKO OCTABJIEHBI NOPOHbIe HeaukH. CBOM ILTOCKUM WU
Kymo1006pa3ueiii. BoicoTa BEIPaGOTOK MOXKET IPUOIMKATHCS K 5 M;

— KaMepsl — HebobInNe BHPAGOTKH, 0OBIYHO MPSIMOYTOJIbHON
dopmbl. KaMepsl HCIOMB30BATHCh KaK KeJjbH, Tpale3Hble, XO03sTii-
‘CTBEHHBIE I'OMEIEHHS, YChITATbHHUIIBL. ;

U3 3/1eMEHTOB TIOA3eMHOM ApXUTEKTYPH B MOAOGHBIX COOPYIKe-
HHAX Haubosee 4acTo BCTPEYaoTCa:

uuny (abcuzibl), TpeTHasHAYEHHBIE JIS YEPETIOB U MOIIEH;

KOJIOHHBI ¥ TIOJYKOJIOHHBI, MCIIOJIb30BABIIMECS B PUTYATbHBIX
1eJISIX; MOTYT OBITH yKpauieHsl pe3bOoii MM POCIIUCHIO;

HUIIH 110/] UKOHBI — HebobIIe BEIPYOKU KBaIpaTHOMN hOPMBI B
CTEeHaX, PacloI0)KeHHbIe Ha BBICOTE YEJIOBEYECKOr0 POCTa,;

ZIBIMOXO/BI U BEHTUJISIITUOHHBIE KAHAJIBL,

BbICeUE€HHbBIE KPECTHI;

BBHIEMKM [I7is1 CBeyeil.

O6mupHy0 moa3eMHuy0 cucTeMy uMeeT Poctos-Ha-/lony. 31ech
€CTb KPEMOCTHbIE U TOPOJCKUE MOA3EeMHBIE XOMbl, X03SIHCTBEHHbIE
00bEKTHI, KAMEHOJIOMHH, TIOrpebajIbHbIE KAMEPHI KyPTaHOB.

Ha Ceseprom Kaskase B nepuoz ¢ VIII o XII 8B. 6511 mocTpo-
€HbI HECKOJIBKO T'DYIIII TIOA3EMHBIX HEKPOITOJIEH.

[IpumepHo B IV B. B ApMeHHH 61T OCHOBAH 3HAMEHUTHINH MOHa-
creipb Texapa (puc. 1.13), cnaBsuiicss cBoeli MOA3eMHON apXUTEK-
Typoil. Hauamo 3TOMy MOHACTBHIPIO IOJOXHJIA 00UTe b AMpPHUBAHK
(melepHBIH MOHACTBIPD ), PACIIOJIOXKEHHAsI B €CTECTBEHHBIX U HCKYC-
cTBeHHBIX Itemepax. B IX—X BB. MOHACTEIPb IIOZIBEPTasICsl HEOTHO-
KPaTHBIM HallafAeHusIMU apabCKUX 3aXBaTYMKOB, BCIEACTBHE YETO JI0

.
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Puc. 1.13. MoHacToips T'exapa.
Apwmenus

" 710 1177 rozma, 6p11a TIOCTpPOE-

~ TIpocBeTHTeNs!, PACIIONOKEH-

. XIII B. 65utH BBICTPOEHBL: Tie-

Hallero BPEeMEHU He [IOILIa
HH OJIHa M3 [E€PBOHAYATbHBIX
nocrpoek.  CyuecTByomui
ancam6p Texapa OTHOCHTCSA
k XII—XIII sB. IlepBoii, oxo-

Ha 4YacoBHs CB. [puropus

Hasl B CKaJie BBICOKO HaJ[ A0PO-
roit. K 1240 roxy 6bu10 3aK0H-
YeHO CTPOUTENBCTBO IIeIlep-
Hoit nepksu Asasan (Bac-
ceiH), BbICEYEHHON Ha MecTe
JpeBHEN Tiellepbl C DOIHM-
koM. Bo BTOpOif IOJIOBHHE

mepHasi 11epKoBb AcTBana-

-ITUH, HECKOJIPKO YCBITIaJIbHUII,

a B CKaJax, OKPYXKaOKX MOHACTHIPD, OBLIH YCTPOEHBI MHOTOYHC-
JIeHHble Telepbl — Kejibu. Bce mo3eMHbIE COOPYXKEHHsT YCTpauBa-
JIMCh B HECKOJIBKO sIpycoB (puc. 1.14).

MHOTO TIO3eMHBIX MOHACTBIpEeH pacIlOJIOXKEHO Ha TEPPUTOPUHU
ueigemnei Uepkacckoil obractun: MoTponuHCcku#, Y cneHckui Vp-
auHCKUit Busorpazckuil MoHacTbips, JKabotunckmuit OHydbpues-
CKHIf MOHACTBIPD H [IP. o

C XV B. cymectyeT IIckoBo-Ileuépckuii MOHACTBIPD C MOA3EM-
HBIMH HEKPOIIOJIEM, XpaMOM U KeJIbsiMH. I1epBoii mocTpo#ikoii U ri1aB-
HOM IOCTOIPMMEYATENbHOCTHI0 MOHACTBIPSA ABAAETCA YCHEHCKAs

‘1epkoBb (puc. 1.15) — neuiepHbIi TPEXHEPHBIH XpaM C OIEPEIHBI-

M [IPOXO/IaMH, BHIPBITHII MOHaxaMH B CBsiToii rope. 11poxozst obpa-
3yI0T CeMb MOA3EMHBIX <YJHIl» C 3aXOPOHEHUSIMH B €CTECTBEHHBIX
H/IH MCKYCCTBEHHBIX Tielepax: B KoHIle BOCKpeceHCKO# yIHIbI —
nopsemublif xpam Bockpecenuss XpucTosa, B Komile bparckoi —
Crapo6parckoe u HoBoGpaTckoe K1af0uIna A7 MOHAXO0B.
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Puc. 14. Bxon B noa3emHble IOMeIIEHHS MOHACTHIPA I'exapa

Ha pexe Ilmocca B HoBoix Ileuépax IlckoBckoit ob6nacTu ecth
KYJIbTOBBIH MOA3EMHBIA X07. KynbpTOBBIE Telephl BCTPEYAOTCS B
Jlenunnrpazackoit 1 Horopoackoit obmactsix. Huxeropoackuii moj-
3eMHBII MOHACTHIPH UryMeHa J{noHucHA 61T OCHOBaH, IPUMEPHO, B
XVI B. Ha pexe Ocetp B Tysbckoit 061acTu HeG0IbIIast KAMEHOIOM-
Hs1 OblyTa epeobOpyI0BaHa B YaCOBHIO MJIH KeJbIO OTIIEIbHUKA. B
HoBoMockoBckoM palione B cepeanie XIX B. B ApamoBCKux Tele-
Pax MECTHbIE KPECThsIHE MbITAINCH OCHOBATD TT0/I36MHBIH MOHACTHIDD.
B Brirerpe (Bosorozckast 06:1.) ecTh mogzeMHas rajiepesi-HeKpOIoib.
Ha tepputopuwu [lensenckoii 061acT 1 rpaHIYANINX ¢ Heil paifioHOB
coceHUX 06acTeN YaCTO BCTPEUAIOTCSI KyIbTOBBIE TIEIIEPHI, pa3Me-
IIE€HHbIE, B OCHOBHOM, B TITMHUCTHIX rpyHTaxX. OIHA U3 HUX — [Teliepa
Tpoune-Ckanosa MoHacThIPS B Topoxe HapoBuat nMesna ceTh X010B
nuHou okxoio 670 M. B Cepruesom ITocazie B HacTosiee BpeMst HAET
BOCCTaHOBJIEHUE 013 MHOTO YepHHUTOBCKOTO CKHUTA.

MHoXeCTBO II0ZI3€MHBIX KyJIbTOBBIX COOPYKEHU I TPUHAILIEKAIO
ctapoBepaM. B XVII B. B BepxoBbax pek Boabimnoit m Mansiii Mprus
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Puc. 1.15. Ycnenckaa nepxops 11ckoBo-11e4épcxoro MOHACTHIPSt

CapartoBckoii o6acTu cTal (pOpPMHUPOBATHCS CTapOOGPAMIECKHUIA

[EHTp, PacIllOJIaTaBIUNCA B MCKYCCTBEHHBIX IlelepaXx U IIaxXTax.
3nech OLLTM TOA3EMHBIE MOJENLHH, TIKOJBI, CKUTHI, XHIUMA. B

. XVIII—XIX BB. 0HUM U3 IEHTPOB CTAPOOOPSTIECTBA CTAT TOPOJ
- Cyamucnasns KoctpoMckoii o6actu. B ecax 6511 HIOCTPOEH CKHUT €O
. MHOXECTBOM TIO/I3€MHBIX XO7IOB. AHA/TOTHUHBIE XOf(bl OBLIH TIPOJIO-
" KeHBI M B caMoM ropoge. Vimu 6yksanbno nponusana CobopHast
©~TOpa, Ha KOTOPOI HEKOT/Aa pacloJaraacsi KpeMib, UMEIOTCSA OHU U B

HEKOTOPBIX OCOOHSKAX KYTIIIOB.

Jlns pa3spabOTKU CTPOMTENBHBIX MATEPUAJIOB U LOOBIYM TIOJIE3-
HBIX HCKOTIAeMbIX UCIIOJIb30BAUCH TIOI3EMHBIE KAMEHOJIOMHY U IPY -
THe TI0/I3eMHBIE TOPHBIE BEIPAOGOTKH.

W ckmo4ynTeIbHO HACKINIEH Pa3HOOGPa3HEIMU TOPHBIMU BEIPA6OT-

' KaMu.paiioH Ypanbckux rop. J[o6sr4a mose3HbIX HCKOIaeMbIX 371eCh

Havajachk 3a ThICSYM JeT /10 H.9. Yxke B IV—II ThicsiueneTnsix 1o H.9.
Kapranuackue pyaHuKY cTaqy KPyIHERIINM LEHTPOM T00bIYH Me/TH
B EBpasuu. Hau6osnbliee pa3BuTne ropHbie paboThl HA Ypase moJy-
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yunu ¢ XVIII 8. C 3toro BpeMeHn HOABASIIOTCS 3aBOACKNE CUCTEMBI
XOZIOB, CBSI3aHHBIE C TOSBJIEHHEM HOBOTO THUIIA OCETEHUH: TOPOJOB-
kpenocreii. Hanpumep, ConukaMckasi cucreMa X0/Jl0B [IepBOHAYaIb-
HO pa3BHBajach Kak 000POHHTENBHAS, a 3aT€M HCIIOIb30BAIaCh KaK
CKpBITas cucTeMa coobmenusi. MHoro JiereH/ cBsi3ano ¢ HeBbsHOB-
CKOMl moA3eMHOM cUCTEMOI, BKIIOUABIIEH MOMelleHUs A7 BHIN/IAB-
KM JparoleHHbIX MeTajlJIOB, CUCTEMY KOMMYHHUKAIIMOHHBIX XO/OB,
XO3SHCTBEHHBIX TI0[BAJIOB, HO3EMeIbs CTaAPOOBPSAIEB ¢ MOJIEIbHS -
MU ¥ yOexxuIaMu. AHaJIOTHYHBIE IOA3EMHBIE CUCTEMBI €CTh U B [IPY-
rux ypajibckux ropoaax: Ceiceprh, Exatepun6ypre, Bepxtem Taru-
Je, AsamaeBckKe. ‘

IMox3eMHass pa3paboTka MOJIe3HBIX HCKomaeMbix Ha CeBepHOM
KaBkase nagasach, npumepuo, B III Teicssuenernn 10 H.3. B XIX—
XX BB. 371€Ch OBUIO 327105KE€HO MHOJKECTBO PYHUKOB, HAnboJIee H3BECT-
HbIE U3 KOTOPBIX: JJbbpycckuit, TeipHaysckuii, CamoHCKMIA.

B XVIII B. MHOTOYHCIEHHBIE PYJAHUKH GbuTH 3a10%k€eHbl B Kape-
mau. B XIX B. toxHee u Bocrounee Cankr-ITerepGypra paspabaTbiBa-
JICH GOTIbIIHE KAMEHOJIOMHH /IS TOOBIYM ITECYAHNKA ¥ M3BECTHSKA.

B 1720 rony, mo Ykasy llerpa Ilepsoro, na Bepmune Cepnoit
ropsl Ha npaBoM Oepery Bosaru (Camapckasi 06J1.) OBLIH OTKPBITBI
CepHble pyaHuKH, paspabareiBaBinuecs 10 1764 roga. B HacTosmee
BPEMsI PYIHUKH IIPEJCTABIAIOT CO00H CHCTEMY MOA3EMHBIX BHIPa6O-
TOK, pasJeJIEHHYIO 3aBajJaMH Ha TPH HepaBHble yacTu. MIx cymMmmapHas
IPOTSKEHHOCTD 586 M — mpu cpefHeit BoicOTE X008 0,8 M 1 TiryOu-
He 3aJ10XKeHus 12 M.

B XIX—XX BB. B OOIIMPHBIX IOI3¢MHBIX KAMEHOJIOMHIX Kepun
u Opecchl no6bIBaJICs TUIBbHBLN Kamenb. Kpynueiimie B Mupe Opec-
CKHe KaTakKOMOBI* BKJII0YAIOT B cebst, KpOME 30H HEMOCPENCTBEHHOM
pa3paboTKy KaMHsI, HeGOJIbIIHE XXUITBIE TIOJIOCTH, IIO/[BAJIBI, BOEHHbIE
GYHKepBI, TIOA3€MHBIE XO/B PA3JTNYHOTO HA3HAYEHHS, Pa3BETOYHbIE

* Kamaxombv: — 10o13eMHEIE CBOABL MM morpebanbuble mewepsl [Jars
B.H. TonkoBbI cI0OBaph JKUBOTO BEJIUKOPYCCKOTO SA3BIKA|; TOA3eMHEIE Tajie-
peM, IePBOHAYAIIBHO Te, B KOTOPBIX CIIACATUCH XPUCTHAHE OT IIPecie0BaHUN
B [lpeBuem Pume [Oxceeoe C.H. CnoBaps pycckoro si3bixal.

Ooeccxue xamaxombvt — HCTOPUYECKH CIOKHMBIIEECS HA3BAHUE MOA3EM-
HBIX IOJIOCTEMH, pacnoyiokeHHbIX o O/1eccoii i B eé OKpeCcTHOCTAX U UMelo-
IMUX PasHoe MPOUCXOXKACHYUE U HasHaveHue, K ucTMHHBIM KaTakombam ofec-
cKHe KaMeHOJOMHHU HIUKaKOTO OTHOMIeHHSI He UMEIOT.
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‘BBIPaOOTKH, BOJSHBIE KOJOAIIBI, HHKEHEPHBIE KOJIJIEKTOPBI, €CTECT-
‘BEHHBIE KapCTOBBIE Ilellephl U T.1l. Bce 3TH HOMOCTH COEMUHSIOTCS
APYT C APYTOM B Pa3JMYHBIX KOMOUHAIMAX M 00pasyloT CIoxHeii-
myio noazeMuyio cucreMmy. HauGosee sHaunTenbHbie U3 BHIPaGOTOK
HUMEIOT IIPOTSIKEHHOCTD JECATKY U COTHU KUJIOMETPOB, 4 CaMast KPyIi-
-gas npesocxoguT 1000 kM. CyMMapHast OPOTSKEHHOCTh KaTaKoM6,
TpuMepHO, 2500 kM.

Onecckue KatakoMOBbI, B 6OJIbIIII/IHCTBe CBOEM,— TIO/I3eMHBIE Ka-
MEHOJIOMHH, B KOTOPBIX METOJIOM BBIIUJIMBAHUS A00BIBAJICA KaMEHD
I/ CTPOMTEJIBCTBA 3[aHUN M coopyxkeHMH. B obmieil Macce kaTa-
KOMO [10JIsI KAMEHOJIOMEH cocTaBJisieT mopsinka 95—98 %. Ilepsbie
TI0/I3eMHBIE KAMEeHOJIOMHH BO3HUK/IN B Ofiecce B Havajie X1X B. OHH

. 13aJI0’K€HBI B PABHOMEPHO CIIEMEHTPOBAHHOM H3BECTHSIKe-PaKyIley-
HHUKe 6ypOBaTO-KENITOTO M KENTOTO 1IBETOB.

i B ofecckMX KaMeHOJIOMHSX BBISIBJIEHO YETKOE€ pasrpaHHdeHHe

BBIPaOOTOK COBETCKOTO U JIOPEBOJIIOIHOHHOTO MIEPUOIOB: BBIPAOOTKH

“ .10 1917 roma uMetoT BbicoTy 2,0—2,5 M, B HEKOTOPBIX CIy4asx 70 4 M,

WMHUPHHY 3+5 M; pa3paboTKH COBETCKOTO IEPHUOJA XapaKTePUIYIOTCA
- mmpoxnmu (2,5—3,0 M) u Huskumu (1,5—1,7 M) Xogamu, UMEIOIIH-
IMU TYCTYIO CETKY, M3-3a YeT0 MHOTHE YYaCTKU CHJIBHO epopMHUpOBa-
b1 ¥ 3aBajieHbl. KaMeHOIOMHY 3a7105KeHB! KaK B OJINH, TaK B [IBA H,
BCEM PeaKo, B Tpu sipyca. Ha MHOTHX y4acTkax BHIPaGOTKH 32TON-
Jterpl. 3a BpeMs paboT 1o Ao6IYe M3BECTHsIKa 06pa3soBanoch He-
KOJIBKO COT KaMeHOJIOMeH, umeromux 6omee 1000 BBIXO/IOB Ha I10-
©€PXHOCTD B BU/IC IIAXTHBIX KOJIOAIEB, HAK/IOHHEIX CTBOJIOB, IITO/ICH
1 TIp.

B MHOTrOYHCIEHHBIX MCKYCCTBEHHBIX MOJIOCTSIX WCCIEI0BATENN
IAXO/AT TIPEAMETHI OBITa, XOPOIIO €oxpaHuBuMecs Haanucu XIX u
(X BB., IOI3eMHBI€ JIarepsi IapTU3aH BPeMEH IPakKIaHCKOH BOIHBI
918 —1920 romoB u Bemmkoit OreuecTBeHHOH BoHHBI 1941—
945 rozos. .

Kepuntckre (AmKuMymmkaiickue) KAMEHOJOMHU BXOJSIT B CO-
.CTaB MHOTOSIPYCHO# HozA3eMHO# cucteMbl Kpenoctu Kepus. Boib-
mne 1 Masibie AIKUMYIIKalCKHe KAMEHOJIOMHHM — 3TO BHIPaOOTKH

0 100BIYe HJIPHOTO M3BECTHSIKA C TIYGHHOMN 3aj105KeHus oT 3—4 110

15 M u mpoTskERHOCTBI0 12000 M 1 9500 M cooTBeTCTBeHHO. BhIpa-

60TKka kaMHS B HHX Hayajach B KoHe XIX B. U IpoAoXKaach 40

1950-x romos.
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Obopona ApxuMymKafiCKuX KaMeHOTOMeH ¢ 18 Mast mo 15 ok-
Ts16ps 1942 roga — 210 0ofHA U3 HauboJEe APKUX CTPAHUI] UCTOPUN
Bropoii MupoBoii Boitabl. Bosee 1000 BOEHHOCTYKAIUX, OKPYXEH-
HBIX B IIOJI3EMHBIX BBIPAGOTKAX, B TEUEHHUE TISITH MECSLEB CPAXKAIUCh
¢ damrrcramu. BoabmuHCTBO yyacTHUKOB 060poHbl orubiu. Mcro-
PHKaMH YCTaHOBJIEHO, YTO IPOTUB 3allUTHUKOB KaMEHOJIOMeH He-
MELKHUMH BOMCKaM# OBLTH IPUMEHEHBI OTPABJISTIONIHE ra3bl. MicTopus
BTUX COOBITHH MaJIo U3BeCTHA. BOJBIIMHCTBO NHCHMEHHBIX HCTOYHHU-
KkoB matupyetcsa 1942 rogoM, a 4TO IPOUCXOANUIO B KAMEHOJIOMHSIX
M03:Ke — HEU3BECTHO. .

[IpakTudecku He uccaegoBanbl Crapuiikue KatakoM6sl B Cra-
putikoM paiiotie TBepckoit obmactu (puc. 1.16), BX04 B KOTOPbIE Ha-
xonutcs Ha Gepery Boaru mexny Pxesom u TBepsio. C XIII B. o
1928 rog B KaMeHOJOMHSAX 0OBIBAJICSA CTPOUTEJIbHBIN Gebii Ka-
MeHb, a B 1941 roxy 37iech OBLIH YCTPOEHBI OPY KENHbBIE CKJIABI IJIs1
HOAMOABIIHKOB. O61as NPOTSKEHHOCTh KaTakoMb — 6osee 30 K.

C npeBHEHIIMX BPEMEH CTPOUTENBHBIIM KAMEHD TOOBIBAJICS B IOJIU-
Hax pek Mockpa, ITaxpa, [lecHa, Jlonachs, JKmaHka 1 HEKOTOPHIX APY-

Puc. 1.16. Crapunkue nemepst
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TOJIBCKOM U B €I'0 OKPECTHOCTAX.

. IOJIbCKOTO M MSTYKOBCKOTO TO-

“Boro 6epera pexu [Taxpsr. 3areM,

' JIeBHI Geper pexy, THe U paHee

‘paspaboTka KamHs. TpeTbs Ka-

" paJIbCKOM 10 AJIEKCaHIPOBCKOM

IMX BOZOTOKOB MOCKOBCKOI 06-
nactu. Kpynueitmue B obmactu
[TogoIbCKHE KAMEHOJIOMHH pac-
mostaraiotess moa ropomom Ilo-

3mech 06GBIBaIN KapOOHOBBIE
W3BECTHAKHM M J0JoMuTHI Ilo-

pu30HTOB. [lepBble KaMEHOIOM-
HM T10]T TOPOACKHM IapKOM, BO3-
HuKmuM B 1850-e rozml, mpu-
HaIEKATH TTOJI0TECKOMY Mellja-
uuHy OuaatbeBy — HOAPSIIN-
Ky 1o mocrpoiike Kypckoit sxe-
nesHoi moporu. Beipabotku 3a-
JIoXeHBI Ha BTOPOH Teppace Iipa-

HOCJIE IEPEX0/IA KAMEHOJIOMEH K
CIyKuBIIeMy Ha HUX Bopomaué-
BY, paGOTbI GBLIH TIePEHEeCeHbl Ha

YK€ MPOU3BOANTIACh IIOA3EMHAA

MeHoaoMHg —  Duirarbes-
ckas, — mpoxoamna oT Des-

yaul, derBéprasi, CkBOpLOB-
CcKasi, IUIa TOJ DeBpabCKOM _
ymmnei. Iloutn Bce OHM UMENH  Pyc, 1.17. Bxox B KAMEHOIOMHH ¢ Ge-
BbIXOZ Ha Geper pexu. 3Hauu- pera pekH W BHYTDEHHUH BUJ IITPEKA

_ TesbHO Goutee IpEBHUE KaMEHO-

JIOMHH HAaXOJWJTHCh B IEDEBHSX, CTOSIMX 10 GeperaM pek (puc. 1.17).
ITo 3THM e peKaM CIUIaBasics pa3paboTaHHbIi KaMenb. CyMMapHas
HPOTSKEHHOCTD [IOZ0IBCKO-MSTYKOBCKAX KAMEHOJIOMEH OIIEHUBAETCS B
HeCKOJIbKO COTeH KHJAoMeTpoB (puc. 1.18*). CyImecTBYIOT JIET€HbI, YTO
cHCTeMa ITPEKOB U KAPCTOBBIX mostocteil goxoaut Ao Llentpa MockBbL.

* Puc. 1.17 u 1.18 saumcrsopanmi ¢ http://lsp.dux.ru/.
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Pric. 1.18. Tlnan Jeparonckoii kameHoaoMuu. Ilogonmbckuil paiion

Eimé ofHHM upe3BhIYaiiHO PACIPOCTPAHEHHBIM B Poccuu THIIOM
TIOZI3EMHBIX COOPYKeHUit ABIIOTCS ycanebnble xonsl. OHI cOOpYXa-
JIMCD B ycaabbax COCTOSATEbHBIX JTIOAEH 1 IMEIH CaMoe pzuaanooépas-
HOe Ha3HAUeHWe: A1 CKPHITHOTO NlepeMeleH s, 111 XO35IUCTBEHHBIX
HYX, [UIs1 pa3BiiedeHuil u 7.1 HarpuMep, 1IPOKO U3BECTHBI MTapKo-
Bble TIof3eMHuble X0As B BoponoBo (MockoBckast 061.), B AIMEHUH
Jlamkosoit B cene Tpounkoe (Kamyxkckast o61.), B Topose Bee-
BOJKCK M JleMUIOBCKHe HoaseMesbs B nocéiake Huxonbckoe (Jle-
HUMHTpaACKas 00L.). :

Boaie cesra Otpokos Hopoymmikoro paitona XMeabHAIKOMN 06-
JIaCTH, TIpMMEPHO B TiepBoii nonoprHe XIX B., IPeANOIOXKHUTENbHO
rpadoM MapxoTCKuM, Gbi YCTPOEH MCKYCCTBEHHBIM XOMM, BBLIO-
*CeHHBIH 13 N3BECTKOBBIX [LIAT, C PYKOTBOPHOH Teliepoi AMTHHOM B
HECKOJIbKO AecaTKoB MeTpoB. IlogseMHass yacTh XOJIMa IIPABAOIO-
706HO BOCCO3TAET MOP(OIOTHIO eCTECTBEHHOI KapCTOBOH NEIIEpH, C
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IPOCTOPHBIMY rajiepesiMu Iupunoit 1,5—2,5 M 1 BeicoToit 2—3 M, y3-
KkuMH J1a3aMu pasmepoM 0,7x0,7 M, mog3eMHO# peukoil ¥ 03€poM, 1S -

© 4ero B Tlemepy ObLT OTBeEH IpoTeKaBIIMit Mobmu3ocTy pyueit. He-

CKOJIbKO TIOMEIeHNH MCIIOMb30BANHCh KAK KUIblEe KOMHATBL.
Nmenve «PsiGoBo», pacnonoxennoe Ha PymbGosioBckoi rope
(r. BceBomkck Jlenunurpaackoit o6tactu) npunagiexano A.Jl. Men-

' [IMKOBY, a mocye Hero, ¢ 1818 roza, B.A. BceBomxckomy. B ckionax

f OPBl CYIIECTBOBAIN BXO/JBI B IOA3€MHBIE XO/IBI, BHYTDH TODbI OBLIH

. obHapy>XeHbI HECKOJIBKO XO/I0B 1 1Ba 3a1a. BpeMst x co3faHus 1 Ha-
- 3HaYeHWe HEU3BECTHBI.

" ObmupHas cucTeMa TIOI3eMHBIX XOOB cymmecTByeT mop IITypa-

' JIOBCKMM TIapKOM Ha ceBepHoii okpante Cankr-Ilerepbypra. Jleren-
[l IPUITHNCHIBAIOT CO3/IaHMe ITUX XOIOB OBIBIIEMY BJIAZENBIy STHX

MecT Macony rpady UlysanoBy, ogHako, BO3BMOXHO, YaCTh W3 HUX

- sIBISI€TCSA OCTAaTKaMK 0OOPOHUTEIBHON CHCTEMBI TOPO/A, BO3BENEH-
. Ho# B rozsl IlepBoit u Bropoit MUpPOBBIX BOIH.

OanuMm u3 KpynHeHIINX MMOA3EMHBIX coopykeHuit JleHnHTpas-
CKoH obmacty siBsieTcst moctpoentbiit B konune X VIII B. Taumkuit
BonoBod. OH npeqHasHavaucs AJsd oOeclledeHUsl BOAOM NPYAOB U
ruzppocucreM Hapckoro Cena u umen anuny nopsaaka 17 kum, rrybu-
Hy 3ajioxenus — oT 2,4 M 10 17 M. Bogosoa dyHknuonnposan oko-
710 100 et 1 nocTenenHo Bhitea u3 crposi. B xoxne 1980-x rogos on

~ 6BLT BOCCTAHOBJIEH, HO B HaCTOAIIee BpeMs He PYHKUMOHUPYET.

- 1.3. Moa3zemHoe cTpouteAbCcTBO B Mockse

B mnpenemnax crapoit MOCKBEI, BO BCAKOM
CJyyae, B MECTHOCTH, ... OTPAHHYEHHOMH
CafioBBIM KOJIBIIOM, U3 Ji060TO 34aHKA B
JI060e MOXKHO IOIACTh TI0], 3eMIEH, He
HOAHMMASCh Ha TIOBEPXHOCTb.

B. I'onux. <IIpeucnoousa»

C ucTopuyeckoii TOYKH 3peHHsI IOA3eMHbIe COOPYKeHHs MOCK-
BBl MOJKHO KJIaCCU(hHIHPOBATD CAELYIOIUM 06Pa3oM:
* 06OpOHHBIE;

TOPTrOBO-CKJIA/ICKHE;

TalHHIX e,

KaMEHOJIOMHH.
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[TepBrie MoA3eMHEIE COOPYXKeHHSA B MOCKBe MPUHSITO OTHOCHTD
_IIPEMEPHO K TOMY K€ IEPHO/LY, YTO ¥ CTPOUTENBCTBO NIEPBOTO KaMEH-
Horo Kpemisa. CpaBHUTeIBHBIN aHAINU3 IITAHOB AEPEBSIHHOTO U TIEP-
BOTO KaMeHHOTO KKpeMJIsl MOKa3bIBaET, YTO, BO3MOKHO, YaCTh TI0[3EM-
HBIX XOZI0B COBpeMeHHbI! KpeMib yHacIeI0BaI OT CBOETO JIePEBSIH-
HOTO IIPeAIIECTBEHHUKA. ' :

Wssectubiii pycckuii uctropuk M.E. 3abenun mpeamonaraer, 4ro
Marepuas a1 KpeMiéBckoii cTeHbl ObLT JOOBIT U3 KAaMEHOJIOMEH
cesia MaukoBa, Haxosierocs Ipu Bruagenuu pexu Ilaxpel B Mock-
BY-peKy. KpoMme MAYKOBCKHX, Ha TEPPUTOPUH, TIPUIETAIONIEN K TOPO-
1y, 6BLIO emé HEeCKOJIBKO KaMeHOJOMeH: B JopOoroMusioBe — 4actb
KaMEHOJIOMEH COXPaHHIach 0 HACTOAIIETO BPEMEHH, JOCTYI C IO-
BEPXHOCTH Yepe3 BCe U3BECTHBIE XOAbl 3aKPhIT; HA TEPPUTOPHH CEIA
KosioMeHCKOro — mpemosiaraeTcs, uyTo Ha UX MecTe BIOCJIENCTBHH
o6pazoBajch BoprcoOBCKUE IPY /B, YaCTh KAMEHOJIOMEH, COXPAHUB-
IIUXCS [I0 HACTOSIIETO BPEMEHH, ObLIA 3aCBITIAHA ITPYU CTPOUTEIBCTBE
MW®DWU, 11 HEKOTOPBIE APYTHE.

[Tepssie mop3eMHuBIE COOpYXKeHUsT B MOCKBE HOCHUIIH OO0POHHBIH
Xapakrep). 9710 ObLIM TAHHUKH NOA KaMeHHbIMH OamHsamu Kpemisa u
TIOZ[3eMEBIE XOJbI 32 €T0 TEPPUTOPHIO, B TIEPBYIO odepesb, K MocKBe-
peke. «3 Kaxao 6GaliHe yCTPauBaIuCh TAMHUKY, OT HUX ILTH MOJ-
3eMHBI2 X0/bl. HekoTopbie M3 HUX BBIXOAWIM 33 4epTy Kpemursas*.

Hamnprimep, mpu coopysxenuu B 1485 roay TaltHunkoi 6amiam utajp-:

STHCKHM 3004iM AHTOHOM DpA3uHBIM MO HeH 65T BRIPHIT KOTOAEL]
U TaliHBIN X0 K MocKBe-peKe 11t CHabXKeHUSI OCAXKIEHHBIX TOPOXKAH
Bozoi. OTCI0fa, KaK MpeATIoNaraeTcs, U Ha3panue Oauy — TalHu-
Kas. BogoBssognas (CsubioBa) 6anrus, moctpoernas B 1488 roxy,
TaKKe MMeJa KOJIOel| ¥ TaiiHbId BhIXOZ K peke. B riybune Baarose-
eHcKoM Gamnu (Bo3Benena B 1487—1488 rozax) naxoauiucs riy6o-
KUH TaHHUK.

IoasemHbIe XOAB U TIyOOKME MOTANHbBIE TIOABATBI UMEJINCh HE
ToabKO o KpeMnéBckumu GamHaMu. B 4acTHOCTH, HMEIOTCS KOC-
BEHHBIE JIAHHBIE O HAJIMYUH MOJ3€MHOT0 X0/a MoJ Y CIIEHCKUM c000-
pom Kpemis. Iloxg CeiTHEIM [IBOpIIOM, NOCTPOEHHEIM B Hadaje
XVI B. AnepusoM Dpsa3uHBIM, Haxoguauch 6omee 30 MOABANOB «C

* Mockoecxuii Kpemav: TlyteBogmtens. — M.: MockoBckuii paboumnii,
1990.
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Pa3HOTO POZIA «CHITHBIM ZI€JIOM»*. B 9THX mojBsamax XpaHUINCDH Je-
CATKHU THICSY BEAEP PasIHMYHBIX BUAOB KBAaCOB, ZOMANIHETO MHBA U
3aMODCKUX BUH,

Taituuky u noxseMubie X061 K MOCKBe-peKe HMEIOTCS 1o 6am-
HAMU KPEMOCTHOM cTeHbl HoBoCIacckoro MoHaCTHIPS, BO3BEIEHHOM
B 40-x rogax XVII B. (MOHACTBIPb pacnosaraetcs B6Im3u Kpectbsin-
CKOH ILJIOIanu ).

B 1534—1538 rogax npu cTpoutesibcTBe KHTaHATOPOACKOH CTEHbI
OBLTH YCTPOEHBI MOI3eMHbIE XO/IBI, [TO3BOJIAIONINE 3AMUTHUKAM Kpe-
[IOCTH MOKUJATh €€ HE3aMETHO /IJisl HeNlpusATens. [[pumepHo B 5T0 xe
BpeMsi Ha Yriy HblHemHedl Bosgsuenkw Ov1n1 moctpoen asoper
WBana I'posnoro, ot koToporo, kax npeanoaaraercs, B KpeMas Mor
HATH MOA3EMHBIH X0,

3HaYMTENBHOE KOJINYECTBO IOA3EMHBIX XOO0B IILJIO K LEePKBSIM U
MOHACTBIPSAM, KOTOPBIM TIPHHAJIEXKAI0 OOJBIIOE YHCTIO TIOIBAJIOB,
COEIMHABINNXCS MMOA3EMHBIMM XOJaMHU ¥ O6Pa30BBIBABIIMX IIE/IbIE
nozzemuble mabupuuTsL. Hanpumep, pu crpourenberse B 1390 Toxy
HuxonaeBekoro MOHaCTBIps, paciosioxkeHHOTo B paiioHe HeHem e
Huxkonsckoit yanusl, B nogBarax nepKBeit 6bLTH COOPYXEeHBI TEMHU-
Bl 1A MOHAXOB ¥ MOJABAJIBI [/l XpPaHEHUs IIPOLYKTOBHIX 3aIIACOB.
O61umpHbIe TOA3eMeIbs HMEIOTCH Ha TeppuTopun 6pBIIMX Poxaect-
BeHCKOro (yron yn. PoxzaectBenku u TpyGHOi mrowany ), Bercoko-
nerpoBckoro (yu. Ilerposka) (puc. 1.19), Jlonckoro (Jonckas L),
Cumonosckoro (yi. Bocrounas), Hosocmacckoro (Kpectbsinckas
1) u AnexceeBckoro (yi1. Bepxuas Kpacnocenbckas) MoHacThIpe.
OtzaenpHble XOIbI MOTJIM COEUHATD HEPKBU Mexay coboit. Hampn-
MEp, Ha TEPPUTOPHHU AJIEKCEEBCKOTO MOHACTHIPS CYHIECTBYET [O]I-
3eMHBIH X071, coemunsiomuii KpectoBosasuxkenckuit u BeexcBst-
CKHUH COOOPHL ,

B nozgxnere xpama ['pysunckoii Boxbeit Marepu, nocrpoernoro

B 1628 roxy Henonan€eky or Crapoii miomany, kymiom I DUTOPHEM

MYKHTHUKOBBIM OBLLITH YCTPOEHDI IOA3EMHBIE CKIIAbL TOBapoB. AHa-
JIOTMYHBIE TIOA3EMHBIE CKJIa/bl ObLIN BO3BELEHBI APXAHTeIbCKAMU
KyniamMu PunaTheBbIMH B monkiere mepksu Hukoma Bombuioi

* Ilo Mocxse. Ipozynxu no Mocxee u eé XYOOHCECMBEHHBIM U NPOCEEUL-
menbHLM yupesxcoenusm. Ton pex. H.A. Telinuxe, H.C. Enarmuna, E.A. Edu-
moBo#t, V1.1 lllnrna. — M.: Usganme M. u C. Cabamunkossix, 1917.
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Puc. 1.19. Ycnmanbuuma Hapoimkuusix 8 Borosmo6ekoii uepksu Bricoko-
METPOBCKOTO MOHACTHIPS

Kpecr, pacnonoxennoit B6musn xpama I'pysutckoit Boxseir Mare-
pu. BosbIiie mMOABATBI CKTAACKOTO Ha3HAYEHHS GBITH YCTPOEHHI B
1644 rony npu ctpoutenbcTBe 'octHOTO ABOpa. B HarnbHefmeM,
IIPH MHOTOYHCJIEHHBIX peKoHCTpyknuax Craporo ['octuHOro nBopa,
WX IUIONIa/lb MOCTOSTHHO YBeJW4YHBaach. Ilocjie peMOHTHO-BOCCTA-
HOBHTENbHBIX paboT 1894 roza mox noaBasaMu OBLIO YCTPOEHO <IIO-
MelIeHHe JJIsI KOTJIOB, 3JIeKTpUYeCcKasi CTAHIMS U apTE3UaHCKUH KO-
JIOfIeLl IJIsI PSIZICKOTO BOZOTIPOBOAA. /|11 pa3rpy3Ku IPUBO3KMMEIX TO-
BapOB YCTPOEHO 0c0o60€ TIPHCIIOCOOTIEHHE: TOBAP Pa3TPYKAETCA HA
pasrpy30uHOM ABOpe moJ BeTommHbIM psimoM, OTKyZa OH IIOCTYIIaeT
Ha TeJeXKKaX, ABMKYIINXCS Ha XKeJIe3HOH IellN 10 pesbCaM, II0JIo-
SKeHHBIM 110 HaKJIOHHBIM ILIOCKOCTAM» *.

C konma XVII B. B camoM Havajie HeUETHON CTOPOHBI MsiCHHII-
KOl yJIMIIBI, HA TEPPUTOPHHM OBIBIIETO ATPHAPIIETO IIOABOPbSI, HAXO-

* Ilo Mocxse. Ipozynxu no Mockee u eé xyOodicecmeennoim u npoceemis-
menvroim yupencdenusanm. [Ton pen. H.A. Teitnuke, H.C. Enaruna, E.A. Edn-
mosoi, U.N. Illntua. — M.: Uaganne M. u C. CabamunkoBoix, 1917.
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nunachk TaliHag kannensapus (no3aHee, TaiiHasg sxkcnequIus), B IO -
3eMHBIX 3aCTEHKaX M KaMEHHBIX MEUIKaX KOTOPO# COAEPIKaTUCh 3a-
kriouénnasie (yrnpasaHeHa B koHile XVIII B.). B xkaure «Mocksa u
MocKkBHYH» B.A. [HISPOBCKHI ONHCHBAET CBOE TIOCENIEHUE OCTAT-
KOB 3TO# TIOPbMBI, 0OHAPYKEHHOI TIPH cHOCe foMa; «IIposioM caena-
JI¥, ¥ HATKHYJIUCH MBI Ha IyOOBYIO, XeJie30M KOBaHHYIO ABepb. Hacu-
JIy CIOMAJIH, a 3 ABEPBIO — CKEJIET YenoBedecKkuil... OOUTAas pKaBbiM
’KeJIe30M, TIoYepHeBIIas 1yOoBas ABepPb, BCS B IIECEHH, C OKOLIEY-
KOM, a 32 Hell HU3eHbKHI KaMeHHBII MEIIOK... IPH JajIbHeHIeM oc-
MOTpE B CTEHAX OKa3aIHCh €HIE KaKHe-TO HUIIH, TOXE, TOJKHO OBITb,
KaMeHHbIEe MEIKH...>. 110/ coceTHUM 3[JaHHEM «OKa3aIHCh TIyO0YeH-
HBI€ TTOJIBAJIBI CO CBOJAAMH M KaKHMH-TO CTOJI0aMH, HAaIIOMHHABIIHE
coceHue TIOPbMBI «TaiiHOro MpHKa3a», K KOTOPOMY, BEPOSITHO, IIPH-
HaJTexxau oHu. Temepp MX 3aChIajid, HO 10 PEBOMIONUN OHH ObLIH
VTHJIM30BaHbI TOProBIeM UNYKHHBIM [JIS CKJIa/la MOJIOYHBIX IIPO-
IYKTOB»*. .
HeckonbKo N0A3€MHBIX XOZ0B IIPOJIOXKeHB! Ha Teppuropun Ia-
puiisiHcKoro aBopiua. Iloa BoxbmmM 1 ManbsiM 1BOpIIaMU UMEIOTCS
OOIMpPHBIE TOABAIBI, COENUHEHHBIE MEXIY COOOM MOA3EMHBIM XOA0M
mupuHoi 4,6 M u BoicoToit 3,1 M. Ha Gepery Bepxuero Ilapuisin-
CKOTO TIPYZa PacroOKeHbl TPY IeKOPaTHBHBIX TPOTA, TAKXKe CBsI3aH-
HblEe MeXIy c000i# moa3eMHbM X0a0M. CYHMIECTBYIOT TAKKE XObI,
UAYIKMe HEMTOCPEACTBEHHO IO/ TIPYIOM: XOJI, CBSI3BIBAIONINNA POTOH-
ny Ha 6epery mpyza ¢ OctpoBoM Pycanok, u xox, uayimii ot Ouryp-
HOT'0 MOCTa K IIeHTPajibHOMY OCTpoBY Bepxnero npyza (puc. 1.20)**.
YacTh U3 paHee HOCTPOEHHBIX MOA3EMHBIX TIOMenIeHuit Obla 3a-
6bita U oTepsiHa. HekoTopble U3 HUX CIy4adHO OOHAPYKMBAIOTCH
IIPH TIPOBEIEHUH PEMOHTHO-CTPOUTENBHBIX W BOCCTAHOBUTEIBHBIX
pabot. B kauecTBe mpHMepa MOXHO NPHBECTH 1IEPKOBb Bockpere-
Hus JIazaps B nogkiere*** nnepksu Poxkzaectsa boropoauiist B Kpem-
ie. IlepxoBb Bockpeurenus Jlazaps 6sita nocrpoera B 1393—94 ro-
JaX. B xoze MHOTOYHMCJIEHHBIX TEPECTPOEK, BEPOSITHO B KOHIIE
XVII B., HOAKJIET 1IePKBH GBI 3AT0K€EH U 3a0bIT. OOGHAPYKHUIH €r0 B

* Tuasposcruil B.A. Counnienns B 4-x 11. — M.: Ilpasna, 1989.

** Cepeees U.H. Hapuubino. Ctpauwuitel uctopun: [IyreBoauTens, — M.:
Naparenpctso MTAIT «Mup xuurus, 1993.

*** IToOxnemom B IPEBHEPYCCKOM apXHUTEKType Ha3hIBaJach IOKOJbHAsA
9acTh 3TAHMSL.
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Puc. 1.20. Cxemsl tog3eMHBIX X040B TToa Bepxuum [lapuiubiHCKMM IPYaOM

cepeIfHe IeBSITHAILATOTO CTOJETHS, KOT/Ia BO BpPEMsI CTPOUTENbCTBA
Boasmoro Kpemaésckoro /Bopiia mpy mocTpoiike JeCTHUIIHI TTOHA-
110601/1110c1> MPOJIOMUTD OJHY U3 CTeH. <...I1[epKoBb 3Ta — eJIMHCTBEH-
HBIH yIieJieBImnii 10 HAITUX BPEMEH TTaMSITHUK MOCKOBCKOTO 30,T9€CT-
Ba XIV B. — 6blyIa He TOJBKO YIIPas3HEHa, HO U 3aCTPOEHA CO BCEX
CTOPOH KAMEHHBIMM CTEHAMM HATJIYXO0 A0 TOTO, 4TO BCe 3a0bLIM O He.
Hwuero He H3BeCTHO, IOYEMY M KOTJIa 3TO CIYYUIIOCH: IETOITUCH MOJI-
4yaT 0 1{epkBu B npojomxkenue 200 ner. B 1842 roay, npu ucnpase-
HHM HUXKHETO 9TaXKa TepeMa, OTBajieHa OBLIa OJ[HA CTEHa, 32 KOTOPOI,
K YAMBJIEHWIO, HALIH ipeBHUE MPaMOPHBIe CBOJIBL, O/ICPKIBAEMBIE
JBYMSI TOJICTBIMH CTOJITIAMU, OT/leJIeHUE aTapsi C TPeMs Y3KMMH OK-
HaMU B MMOJIYKPYKUY TOPHETO MECTA, C IPECTOJIOM U JKePTBEHHUKOM,
C/leJTaHHBIM U3 TsiKesoBecHoro kupnuda. [lo nosenenuio l'ocynaps
umneparopa Hukonas IlaBnoBrua xpam ObLT BOCCTAHOBIIEH B TOM
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Puc. 1.21. llepxosb Bockpemenus Jlazaps B ermle mocJjie PeKOHCTPYKIHAN

8 XIX B. (c rpasiops XIX B.) u B 1973 rony

caMOoM BHJI€, B KAKOM OH 6buT coopykeéH 3a 450 1eT»*. B HacTosAmIEE
BpeMs] POCTIMCH XpaMa He COXPaHUJINCh, TOCTYIA B HEro UL TOCETH™
tesneit uet (puc. 1.27).

Jlpyroii mpumep CBf3aH C Tpouikoi bamnen Kpemns. B
1851 rofy mocJie CUJIBHOTO JMBHS B IIPOE3/IE BOPOT GamraKu 00paso-
BaJICsI IPOBaJI, B KOTOPHIHA ylJIa Boja. ObcnenoBanue, TPOBENEHHOE
5 1895— 1896 rozax, 06HapyXUJIO IIOJI IIPOE3/IOM /IBE AIBYXBAPYCHBIE
[aJaThl, HUXKHHE U3 KOTOPbIX MPEACTaB/IAIN cob0# «KaMeHHbIE METII-
KH»> C Y3KMMU BEDXHMMH OTBEPCTHAMH. Ot maiaT mWeéa MoA3eMHBINA
XOJI B PACIION0XKeHHBIH 06 TH30CTH Cynebubiit Ilpuxas. Canrtaercs,
4T0 0GHApYKEHHbIE TaJaThl Pe/ICTaBIAIN coboii TIoppMy. B neTo-
nucH yrnoMuHaercs, uto 19 nexabpsi 1543 rozna AeBATHAAIATHICTHUI
Wpan T'posublil MpHUKa3al CXBaTUTD 6ospuna Anzipes Illyickoro u
TepesiaTh eTo ICapsiM, KOTOPHIE OTBONOKIH GosgpuHa <K TIOPbMaM» 1
y6uu HanpoTHB PU3MOTOKEHCKHX BOpOT**.

pubnusurensso B 1900 roxy Npu peMOHTE OAHOTO U3 co6opoB
Yynosa MoHACTBIps B Kpemite 6bL1 O6HAPYKeH 3aMypOBaHHBI pariee
HWKHUH TOABAJT, KOTOPHIH, KAK MPEROIaraercs, NCIoab30BaICH B

* Kondpamves U.K. Mockosckuii Kpemib, ¢BATHIHM H JOCTOIpAMeEda-
tempHoCTH. — M.: 1910,

** TpouliKHe BOPOTA 32 CBOI0 MCTOPUIO CMEHUJIN HECKOJILKO Ha3BaHUH:
Puanonoxenckue, 3uamerckie 0 KypeTHole.
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Ka4ecTBe TeMHULBL. «[Ipu OTKPBITHM TOABAIA B HEM HARICHBI JKeJle3-
HbI€ BEPUTH U HECKOJIBKO YEJIOBEYECKUX YEPETIOB U KOCTeMH» *.

B 1985 roay npu xomanum Tpamumen Ha WUBanoBckoit IJIOIATH
Kpemna crpourenn ciay4aiino ob6uapyxumm VIeleBIMi CKJIel Bel.
kHs1351 Ceprest AeKcaHIpOBUYa, HaXOZUBIINICS B ONKJIETe AJleKce-
eBCKoro cobopa UynoBa MoHacTHIpst. Beutu BCKDBITHI IBe KaMephI, B
ORHOM U3 KOTOPBIX CTOsM rpob. ITo pacckasaM COTPYZHIKOB My3eeB
Kpemis, B rpoby Haxopumice ob6rauéHnbie B MOJIYUCT/IEBIINN MYH-
AHP OCTAaHKH TeJla, COGPaHHOTO U3 KyCKOB MocJTe y6uiicTsa. YacTs
HaXOIKH, B OCHOBHOM Cepebpo, GbLII0 H3HATO B My3eit. Cxiien 3aKpHI-
JIU ¥ BHOBB 3aCBINAJIHN 3eMJIEH.

Takux NpUMepPOB MOKHO IIPHBECTH €IIIE MHOKECTBO M OTHOCATCS
OHH He TOJIBKO K Tepputopun Kpemist.

Bosburie 06bEMbI o13eMHBIX paGoOT BHIOMHATICH IIPY CTPOUTEIb-
CTBE MH)XEHEPHBIX CETEM, B IEPBYIO OYepeb CUCTEM BOMOCHAGKEHMSI.

IlepBsrit Bomonposos B MockBe 6BLT coopyx€H B 1633 roay na
Tepputopun Kpemns. B BogosspoaHoii 6anime 65112 ycraHoBIeHa
BOlEOl'[OI['béMHaH MallvHa, MOAHUMABIIAsl U3 KOJO/ALA BOAY B CBUHIIO-
BbIM pe3epByap, pacloNoKeHHBH Ha Bepxy 6amnu. OTTyza, 0 CBHH-
LOBBIM Tpy6aM, Bozia OCTyMaIa B BOZIOB3BOJHYIO TIAIATKY, CTOSIB-
uryio okoso Bepxuero HabepexHoro cana, u pacnpeaessiach yepes
nozsemublit TpybonpoBoz 10 Beemy Kpemo.

I/IHDKeHepH"I:uIe CETH U KOJIJIEKTOPbl B MoCKBe cTajiu IpoKIaabi-
BaTh IOA 3eMJIEH JIMIIb B cepeante XIX B., HAUMHAS ¢ 3aKTIOUEHNS B
Tpy6y pexy Hermuku i mpokmagku MbITHITHECKOTO 1 MocxkBoper-
KOT'0 BOAOIIPOBO/OB. "

B Mertumax, B BepxoBbsx pexu dyssl, 650w IIOCTPOEHBI BOAO-
c6op}f1>1e KOJIOALIbI, U3 KOTOPBIX BOZIA HACOCAMH MOaBaIach Ha BOJO-
TOABEMHYIO CTAHLUUIO U 3aT€M IePEKaYnBaIach B AJIEKCEEBCKUIL pe-
3epByap. [lasee Bona 3akaumBanach B KpecroBckue BOJOHAINOPHBIE

AlIHH, OTKY/[a CAMOTEKOM IIOCTYNasa B FOPOJCKYIO BOAOIPOBOIHYIO
CeTb. MBITUIUHCKHUI BOAOIIPOBOA COBMPAT IPYHTOBHIE BOAH, npo-
IIeIIMe eCTECTBEHHYIO OYUCTKY, ¢ IIyOuHbI 15 caskenp**, HO3TOMY
HCKYCCTBEHHAsl OYUCTKA BOABI 37€Ch He IIPUMEHSIAC.

MockBopenkuii BoaonpoBoz, oTkpsiThii B 1903 roily, 3abupa
Bozy 3 MocKBbI-pexu B paiione AepeBrn Py6aéBo, Tae Boga canrta-

. "
Kondpamves H.K. Mockosckuit Kpemis, cBathiEM U gocTonpumeua-
“TeapHOCTH. — M.: 1910,
* &
1 caxxenb = 3 apmuaa = 2,1 M.
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JIach elé He 3arpsI3HEHHOH FOPOACKHUMHE OBITOBBIMHU M IIPOMBIIILIEH-
HBIMU cToKamMu. HecMOTps Ha 3T0, BOJIa MPOXOUJIa HCKYCCTBEHHYIO
OYHUCTKY Ha (pUIBTPAIMOHHOM CTaHI[UN: MEpPBOHAYAIBHO BOJA 3aKa-
YHBaJIACh B OTCTOMHHUKH, 3aTeM, IO ucTedeHuH 10 4acoB, cIMBAIACH

‘Ha IIpeABapUTEJIbHBIE (I)I/IJII)TPI)I, rae -oynmiajgach OT B3BeC€ﬁ, JaJjiee

NPOIyCKAIach 4epe3 06e33apakuBaIIMe «aHITUUCKHE DUIBTPHI».
[Tocne ouncTkH BoAa HacocaMH MOJABaach B paclpeleuTelbHbIe
pesepByapsi Ha BopoOBEBbIX ropax, 0TKyza yxKe CaMOTEKOM IIOCTyma-
J1a B pacIpenenuTeNbHyI0 CeTh TOPOACKOTO BOAOIPOBOJA.

Pa6oThl M0 TOMelIennio peKu Hernmuuuoit B 3aKphITyIo TPyGy
6 HauaThl B Kouie X VIII B. Peka Haunnasacs 3a Kamep-Kosmex-
CKHM BaJIOM, HeBfiaJieKe OT ByThIPCKOIf 3aCTaBbl, M UMeJia Ha MIPOTS-
XeHHH cBoero TedeHus 10 CaMOTeKH HECKOJIbKO NpyaoB. [lepBoHa-
yanbHO, B 1820 roxy, 6bL1 3aKphIT y4acTOK pekd oT CamoTeku
(usiHe — TpyOHast TIOIIaAb) X0 BHAAEHUSI B MOCKBY-peKy. 3eMJIst
Ha 3aCBIIKY TPyOBI ObLIa B3ATa U3 3eMJISIHBIX YKperteHuil KpeMiés-
ckoif crenbl. B 1878 Tonnesb 6bL1 OuHIleH U peKoHCTpyHpoBaH. Ile-
pex HayamoM paboT OBLI MPOBEAEH PsiZi OCMOTPOB CIIELHAIBHO CO-

| BIAHHBIMH JIJISI 5TOH e KOMHCCHAMH. VX OTY4€THI 6bLIH OMy6iIH-

KoBaubl B.A. TwisipoBckuM B penopraxe «Iloazemubie paGoTH B
Mockses. BoT Kak UM ONMCBIBAETCS COCTOSIHUE COOPYKEHUS TIepen
pekoHcTpykiueit: «CBoJ TpyOHI TOBOJIBHO XOPOIIO COXPAHHJICS, HO
MEeCTaMH B HEM UMEIOTCS TIPOAOJIbHBIE TPEMIHHBL, 0COOEHHO GOJIbIINE
noxa TeaTpanbHbIM Npoe3aoM U 6J1M3 caHAYHOBCKOTO (hoHTaHa, Ha
npotsikennu 60 caxen. Mectamu xe cBog ocell U cy3un kaHal Ka-

"HaJI CYJKHUBAETCA TaKXK€ CEThIO Ia30BBIX U BOAOIIPOBOAHBIX TPY6, 11e-

pecekaromux ero. Kanaja nMeet Ha CBOEM NPOTSKEHUH H3BUJIUHBI U
KPYTble IIOBOPOTHI, OCOOEHHO YacThie Ha MyTH OT Masoro teaTpa a0
TeaTpasbHOro Oacceiina... CTeHB! KaHaa HMEIOT TOJIIUHY 4 KUPIH-
4a, a cBoJl — 2 kupnuya. Ilos cocTouT U3 ABOIHOTO psia J0COK, HACT-
JIAHHBIX BAOJb KaHana. CTeHbI KaHaJIa JIeXaT CBOUM OCHOBaHHEM Ha
TPEX PsiZiax CBaif, a MOJ YKPEIUIEH Ha TONEPeYHbIX. OPEBHAX, BpPe3aH-
HBIX KOHIIOM B 3TH cBau. ITos MecTaMu CTHIIT; JOCKH €TO OTPHIBAIOT-
Cs1 TEYEHUEM M 3aTPOMOKAAIOT KaHasl. BeicoTa kKaHasa ... He OAMHAKO-
Ba. MecTaMu 4esioBeK BBICOKOrO POCTa.MOT HATH CBOGOAHO IO JHY
KaHaJIa, MECTAMH XKe, 6JIarofiapsi 3aHocaM, MOYTH HEBO3MOXKHO OBLIO
HPOIOJI3TH JIEXa» ™. PEKOHCTPYKIMS MPOBOAUTIACH IIOA PYKOBOACT-

* I'unsiposcxuti B.A. Counnenus B 4-x T1. — M.: IIpaBza, 1989.
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BoM umkeHepa H.M. JleBauéBa. Becb ToHHENb ObLT paszieniéH HA TPU
y4acTKa, Ha KaXk/[OM U3 KOTOPBIX CBOJI ¥ MOCTOBAsI OBIJIN PACKDBITHI
B 12 mectax. Hag kaxapiM pa3o6paHHBIM MeCTOM, ST yAoOcTBa
npou3BojACTBa paboT u obecrnedyeHuss 6e30MACHOCTH AOPOXKHOTO
ABYKeHNs, OB BBICTPOEH CIIENMAMbHBIN 6apak. Boga us TonHess,
C TIOMOIIbIO YCTAHOBIEHHBIX B Gapakax HAcOCOB, ObLIa OTBEEHA B
NepeBSHHBIE, OOLINTHIE XKEJIE30M, JIOTKH, MO/[BEIEHHBIE HA BBICOTE
1!/, apmviHa Haz [HOM KaHana. [Ipy peKOHCTPYKLnK KaHAT GBLT pac-
4WIIEH, JHO YIIy6IeHO U BBIIOJHEHO B BUAE O6PATHOTO CBOJA, CTe-
HBI OIITYyKaTypeHsl. [I7ist cosmanusi o06paTHOTO CBOJa B JIOTKE TOHHE-
JIS UCITOJIH30BAJICSI TECAHBIM KaMEeHb, JOCTABJSEMBIH /s 9TOH I[e/TH
u3 Tapycsl. ‘

Oxono 1910 rona B TpyGy OBLIO 3aKII0YEHO BEPXHEE TEYEHHE
p. Hermunku u eé mputoku. Iepen pesomomueit 1917-ro roxa 6suin
TIOMeTIeHBl B 3aKpbIThle kKaHanbl pekr Yedopa, [Ipecus, Hanpyanas,
Capa 1 HEKOTODBIE APYTHE MENKHE BOIOTOKH, MOCTPOEHA «O0NIHPHAsT
CETh BOJOTOKOB JIJIS1 KOXK/IEBBIX M TPYHTOBBIX BOI» ™.

ToBopsi 06 MCTOpPUU TOA3EMHOTO CTPOMTENbCTBA B MOCKBE,
HeJIb3s1 000HTH CTOPOHO eIé OAHY BaXHYIO CTPaHHILY. ITO CTPOH-
TETBCTBO METPOIOJHUTEHA.

[TepBblil IPOEKT MOCKOBCKOIO METPOMOIUTEHA OBLT pa3paboTaH B
1901 roxy. Ou nmpegycMaTpuBas COOPYKEHIE KPYTOBOM 3CTAKaAbI IO
Kamep-Konnexckomy Bany ¢ AByMst tuameTpamu: iepBolit — ot [Ipe-
o6paxeHcKkoit 3actaBbl 0 HoBoxeBrYbero MOHACTHIPS, BTOPOH — OT
CepmiyxoBckoii 3actaBsl 1o IleTpoBckoro Ilapxka.

Crenytonuii mpoexT 6611 pazpaboran B 1902 roxy nHKeHepaMu
I1.1. bBamuuckum u E.K. Knoppe u xynoxuukom H.H. Kapazunsim.
OHM IpeAIOXKUIN CTPOUTENIBCTBO CMEMIAHHBIX JUHUN — Ha3eMHBIX
" noa3emHbIX. [IpoekT cocTosin u3 ABYX YacTeit:

1. coopyxeHue 37IeKTpUUIECKON JKeJe3HOM JOPOTH BHEYJINIHOTO
THna (METPOTIONUTEHA);

2. pacmMpeHue CeTH KOHHO-XeJIe3HOAOPOKHBIX JMHUM U Iepe-
o6opyaoBaHKe MX TIOJ 3NEKTPUIECKYIO TATY (TpamBaii).

ABTOpaMH IJIaHa NIPe/IIarajJoch IPOBECTH AUAMETPATHHYIO JUHUIO
OT CTPOUBHIENCS B TOT IEPUO/ OKPY’KHOM JKeIe3HOI OPOTH B paiioHe

* o Mockee. IIpozynxu no Mockee u eé xyooxecmeeHHsim U NPOCEEMU-
- menvuoin yupexcoenusm. Tlon pen. H.A. Teiinuxe, H.C. Enaruna, E.A. Edu-
mosoi, .M. Illurna. — M.: Napanue M. u C. CabamHukosox, 1917.
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Puc. 1.22. Tlepsbiit TPOEKT MOCKOBCKOTO METPOMOJUTEHA. Bua va Kpemin
¢ Ipoxoasmei BOIU3Y JIMHUEH METPO ‘

TleTpoBcKko- PasyMOBCKOTO 4epes eHTp ropofia k Kpacoit nomanu 1
Xpamy Bacumusa Baaxensoro (puc. 1.22). Oxouno Xpama IJIaHMpOBa-
Joch crpouTenscTBo LlenTpasbHOrO Bok3asa. [lajee TUHASA TOJKHA
6bi1a WATH IO 3cTakagaM depes MockBy-pexy, bombmryto OpabsiHKy H
CepIIyXOBCKYIO 3aCTaBy [0 IePeCcedeH st ¢ OKPYKHOM XKesie3HoH 10po-
roii B61m3n TTaBeeKOro BOK3ama, 3aTeM I0/DKHa ObLTa OBITh IOCTPO-
eHa KOMbileBast JMHAS 10 CaloBoMy KOJIbILY ¥ 3aMOCKBOPEYBIO 1 pa-
auajipHag — oT YepKusoBa, 1o flyse 10 1eHTpa roposa. OO6mas mpoex-
TUpYeMasi IPOTSPKEHHOCTD ITyTH COCTABJIAIA 54 kM. )
[IpoekT ObLI BHIHECEH HA obcyxaeHre MOCKOBCKOI l"opoz:[cxf)n
aymbl 18 centsabps 1902 roma u B fexabpe 1902 rona OTKJIOHEH.
[ 1aBHBIMY OIIMIOHEHTAMHU CTPOUTEIbCTBA CTATTH: MOCKOBCKOE apXeo-
JormgecKoe 06mecTBo, 06beIMHsABIIEE BUAHEHIINX HCTOPUKOB Poc-
CHM, MOCKOBCKO€E TyXOBEHCTBO ¥ TARIIKM TPaMBailHON KOMIIaHUH.
- K Bompocy cTpoutenbcTBa MeTpononuTena [opoackas AyMa Bep-
Hyach B 1911 roxy. PaccmaTpuBanoch Ipeiiokenne o CTpOUTE b
CTB€ TPAaMBAHOTO TOHHEJISI IO/ Jly6smckum npoesaoM, MabuHKo#M 1
KpacHoit mmomanbio. BrnocmeacTsuu 3TOT TOHHETb AOJKEH OBLI
CTATh YacTHIO ceTH GyAyIIEro METPOIIOINTEHa, BKIIOYABIIe B cebst
CTPOHUTENBCTBO TPEX IOA3EMHBIX JMHHIL:
I — or Cmosenckoro poiHKa 10 Kananuésckoit II0Iany;
11 — mexay Teepckoii 1 IIokpoBcKoit (AGenbMaHOBCKOI ) 3acTa-

BaMH;
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IIT — mexay BungaBckum (Puxckim) Bok3anoM i CepryxoB-
CKOU NJIOMAABIO. :

ITH TMHWK JOJKHBI ObLIIH COEMHATHCSA C CYIIECTBYIOIUMH JKe-
JIe3HOZIOPOXKHBIMHU TUHUSIMH.

B 1912 roay umxkenepom E.K. - KHoppe Obl1 BBIABUHYT IPOEKT
IIBYX odepefieil: IepBast — paguaIbHas, OT EHTPa 0 COeNUHUTEb-
HOH BeTBU Mexay OxTa0pbekoit 1 Kypckoii skenesHbIMM JIOPOTaMH;
BTOpasg — KoJbileBad, 1o CaoBOMY KOJIBILY.

Peanusanuu npoexToB nomemasa Ilepsas MupoBas BoifHa.

B 1922 rony npobiema cTpoHTEIbCTBA MOCKOBCKOTO METPOIIOH -
TeHa 6ObLia 3aTpoHyTa apxurekTopamu A.B. Illycesnim u W.B. XKoi-
TOBCKHMM TIPY cocTapjienuu mwiana «HoBoit MockBei». o

B 1923 roay npu YnpasneHUH MOCKOBCKHX TOPOJCKHX KeJIe3HBIX
ZIOpOT GBLTIO YIPEXAEHO OI0PO IO TPOEKTHPOBAHUIO METPOIIOTUTEHA.

B mae 1924 rona MockoBckoe KOMMYHaIbHOM XO35IHCTBO IIPOBE-

JIO TIEpBOE pasBefloyHOe OypeHHe TI0 TPeaIoIaraeMoi Tpacce MeT-
po — or Kananuésckoi miomamy go niomaau Ceepanosa.

B 1925 roxy 6611 paspaboTaH IPOEKT pagUagbHON JIUHUH, COEIH-
HsBuIeH 1eHTp ropozaa ¢ Kananuépckor miomanpto. Ero peanusaius
6bLIa IOpyYeHa YIpaBIeHHI0 MOCKOBCKHX TOPOICKHX JKeJIe3HBIX J10-
por. 91y pabory Bosriaaswiu uaxkenepb! K.C. Muumnenkos u C.H. Po-
3aHoB (puc. 1.23).

" B konmne 1931 roza 6bi10 OPraHM30BaHO apXUTEKTypHOE GIOPO
TEXHUYECKOTO OTAeNa MeTpocTposi. B 1epBhiii €ro cOCTaB BOILIH ap-
xutekTopsl: H. Aunpukanuc, C. CenkeBuy, U. Tapanos, JI. Hlarypu-

Puc. 1.23. TIpoext MIK/T onHO# U3 CTAaHIMI METPOIOJIHTEHA
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na, JI. Illyxapesa. Boarmapsa 61opo C. Kpasen,. B 1933 roxy 61opo
6561710 Ipeo6pa3oBaHO B CaMOCTOSTENbHYI0 OPTaHU3AIUIO0 — IIEHT-
PasIbHYIO MPOEKTHYIO KOHTOPY MeTpOIpOeKT, a o3 Hee, B 1951 ro-
1Y, MeTpompoeKT 6bL1 pEOPraHH30BAH B IPOEKTHO-U3bICKATENbCKHIL
HHCTUTYT MeTpOorunpoTpasnc.

IIpoxo/Ka OMBITHOTO Y4acTKa Ha Pycakosckoit ymuie (puc. 1.24)
Hauamack B 1931 roxy no yeprexkam TeXHHYECKOTO OT/IE/IA Y TIPABICHIS
MertpocTposi, paspaboranubiM oz pykoBoacTsom Tpod. B.JI. Hu-
KOJIau — OZHOTO M3 PYKOBOAUTEJIEN CTPOUTEIbCcTBa Masioro Kosbia
MoCKOBCKOit XenesHoit noporu. OnHa u3 HanGonee OCTPHIX MPO6-
JleM, CTOSIBIINX IIepell IPOeKTHPOBIIMKAMY, 3aK/II0Yanach B BhIbope
MEJXKIy CTAHI[MSAMHU C OCTPOBHBIMH 4 60K0BEIMH TTaTopmamu. OcT-
POBHBIE ITaT(OPMBI, BHI3BIBAIIIHE HEOOXOTHMOCTH GoJiee TIATeb-
HOTO apXUTEKTyPHOTO obopmIIeHw s], 6oee YIoGHbI 1715 COOGIIEH s
C TIOBEPXHOCTHIO U NPEIOCTABIAIOT NACCAKUPAM PAA NOTIOIHUTENb-
HBIX YIO6CTB, 0CO6HHO Ha I€PECafioYHbIX CTAHIIUAX. ITOT BUA ILJIaT-
¢opM 6L pacTIpOCTpaHEH, IpeumMyIIecTBeHHo, B JIonnoHe u bepu-

Puc. 1.24. HIaxta Ne 17 KMpPOBCKOIO pajHyCa B TEPHOJ CTPOUTENLCTBA.
1932 rox
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He. CTaHIuE ¢ 60KOBBIME MIaTGOPMaMH, XapaKTePHbIE /I TapUKC-
KOTO METPOIIOINTEHA, HoJlee N€meBhI, MMEIOT H0Iee TPOCTYIO KOHCT-
PYKITMIO i MeHee CIOKHBI B IIPOU3BO/ACTBE paboT. I/ Kax a0t cTan-
I[WH, BKJIIOYAsT TPACcCy M IPOAOJBHBIN MPO(UIL MOTbE3NHBIX TOHHE-
Jsieii, pa3pabaThIBAINCH Ba MapajlleIbHBIX TPoeKTa. JIas cTaHiuit
T7IyGOKOTO 3a/I0KEHUs] IIEPBOHAYATIbHO PACCMATPUBAJICA BapHaHT
JIBYXCBOJAYAaTON CTAHIINY € INIaT(OPMOH, PaseeHHON IIPOMeXyTOY-
HO¥ creHKoii. JIpyroii BapuaHT — TPEXCBONYATAS CTAHLHS C ABYMS
Pa3JBUHYTHIMH TOHHEJNSMH, B KOTOPBIX PACIIOJATAIOTCA OOKOBBIE
wiatgopmbl. Bei6op 0KOHYaTEIbHOTO BapUaHTa THIIA CTAHIIMIA 3aBH-
CceJl emé U OT pentenus npodieMsl MOAbEMA TACCAKUPOB Ha TIOBEPX-
HocTb. llepBoHaYanbHO IS 9TOH LIEeJIU IPEAIOJAarajJoch MCIOIB30-
BaTh audTH. OHAKO I03%Xe OBLIO MPHHSTO PElIeHne 06 UCIIOIb30-
BaHUU HCKANATOPOB. JTO NPHUBEIO K N3MEHEHHIO IIPOEKTA CTAHTINH 1
OKOHYATEJIBHOMY BHIOOPY TPEXCBOLYATOTO BapHAHTA.

TexHUYeCKUI IPOEKT IIEPBOOYEPEHBIX JUHHUH OBLT IIPECTABIEH
B MockoBckuit komuteT naptuu u lpesunuym Moccoseta 13 aBry-
cta 1933 roma. OxoHuaTeIbHOE YTBEPKACHUE IPOEKTA TPOU3OILIO B
konie 1933 roga. ; ‘ '

B ravane mapta 1934 roma 6p11 06BABIEH KOHKYPC Ha apXuTeK-
TypHOe 0(bOPMIIEHHE MeTPOIIOTHTEHA, B KOTOPOM IPHHAIH yIacTHe
IPaKTUYECKH Bce NPOeKTHBIE MacTepckue MockBbl. BeicTaBka 1mpo-
€KTOB TIO/[3€MHBIX 3aJ10B, BXOJIOB U BeCTHOI0JIEN CTAHIUI METPOIO-
smtena npoxoxauia ¢ 30 mapra o 9 anpesist 1934 rozxa B Besiom 3aie
Moccogeta. [lo pesynbraramM KOHKYpca OB IPUHATHL K CTPOMTEb-
CTBY npoeKThl cTaHuuii «KpacHsle Bopota», «Kuposckasi», «Oxot-
HBIH psfi»> U «COKOJIBHUKHS. ‘ , :

~ 3HauuTebHOE BHUMAHHUE yaessanoch cTanuuu «/Isopern Cope-
TOB» (B HacToslee Bpemsa «Kponorkunckass) (puc. 1.25). llpexno-
JIarajziock, 4TO 9Ta CTaHIUA OyneT coenutena ¢ BectubwmeM JIBopia
CoBeToB U CTaHeT CBOEOOPA3HBIM BCTYILIEHHEM K 00pa3y 6yayiiero
coopysxenus*. K nHavany crpourernscrBa cranimy (Mait 1934 rozma)

* Ipoext /Isopua Cosetos apxurexropoB b. Hodana, B. Illyko u B. T'eje-
dpeiixa 6bLT MPUHST K CTPOUTENBCTBY B GeBpate 1934 ropa. Bricora aToro

MOHYMEHTAJIBHOTO COOPYKEHUS MO/IKHA Obina cocTaBasATh 416 MeTpoB, ua

uux nocaeguue 100 M — craryst B.U. Jlenuna. IBopen nocrpoex He 6bu1. Ha
€ro MecTe J0JTOe Bpems Haxoauicsa Oaccedin «Mockpas. Ceiivac — Xpam
Xpucra Criacures.
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Puc. 1.25. Hasemubiii BecTiGI01b cTaniuy «/{soper CoBetos» (B2 BUAEH
KOIep Ha/l aXToM IepBoii ouepeH MeTpO) ¥ BHyTpeHHee opopMIeHne 3a1a

PacIoI0KeHue KOMIIJIEKCa «/lBopuia CoBeTOB» €IIIE HE 6BLIO YyTOYHE-
Ho. B ¢Bsi3u ¢ 3TUM 6bLJIO NPUHATO pemrenue; «Pacnonoxenue moz-
3eMIOTO 3213 He JOJKHO BBIXOMTH 32 IIPe/ieIbl TOPOJICKOM 3aCTPOH-
KM BHYTPEHHEro poesaa ['orojeBcKoro 6yabBapa. CTPOMTENBCTBO
JOJIKHO BECTHCH OTKPBITHIM criocobom»*. IIpH. cosfiaHuy MpOEKTa
craunuu apxurekropam A.H. Jlymkuny u A.T. Tuxtenbepry «pum-

* Jluxmenbepe A.I. OT 3CKH30B K TPOEKTY/, /Metpoctpoii. — 1975. —
Ne 3—4.
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70Ch 0OPATHTHCSA K aHHATAM €THIIETCKOMN MOI3EMHOM apXUTEKTYPhI.
Bepx KOJIOHH, OCBEIEHHBIN MaCASHEIMY MJIOIIKAM B TOA3€MHbIX Ja-
6UPHHTAX IUPAMHUI, B3AT 32 OCHOBY KOHCTPYKTUBHOTO peleHns» *.
lepsast oyepens MOCKOBCKOTO METPO 6BijTa poiizieHa B PEKOPIHO
KOPOTKHE CPOKH: ec/iu K AHBapio 1934 roza OBII0 BEITTOJIHEHO TOIBKO
okoJ10 6% Bcex pabor, To k AHBapo 1935 roxa mian CTPOUTENBCTBA
OBLI 3aBEPLIEH MOJTHOCTHIO. B 3aBHCHMOCTH OT MeTofla CTPOUTENH-
CTBa, TOHHENIH TIO/[PA3/IETISANICh HA [1BA OCHOBHBIX THIIA: PU OTKPHI-
TOM cTIoco6e paboT COOpy Kajcs ABYXITY THEIH TOHHED HPSIMOYTOJIb-
HOTO CeYEHNUsI (B HACTOAIIEe BPEMSI OH XOPOIIO BUAEH Ha TOLBE3/E K
crannuu «Komcomoibckasi»), npu 3akpeITOM ciocobe — aBa mapaj-
JIeJIBHBIX OZHOIY THEIX TOHHEJSA KPYTJIOTO cedenust. OTKPhIThIE pabo-
ThI BEJIUCH ABYMs1 criocobamur: Ha yyactkax Coxombauky 1 OCTOXeEH-
ka — «6epIuHCKIM» cI0c060M (OH e «Croco6 CHMEHCa» WIH <Or-
paxcaenne MeTtpocrposi»), Ha ApGaTte — TpaHmIeiHbiM MeTomoM. Ha
NpaKTUKe TPAHIIEHHBIH MeTOA okasajca 60jiee SKOHOMHYHBIM: Ha
KPEIUIEHHE KOTJIOBaHA NMOTPe6OBAIOCh MEHbIIEe KOTHYECTBO Kpe-
NEXHOTO MaTepraia (JOCOK U MeTaLTHYECKHAX Kpenei); 3HaYNTe -
HO paHbllie BOCCTaHaBIMBaJIaCh NoBepxHOcTh. Ha yuactkax Coxosib-
HuKK 1 OCTOXeHKa paGoTH! IPOBOLMIKCH C MPEABAPUTEIBHBIM BOJIO-
HoHWXeHHeM. Ha HeKOTOPBIX yJacTKaxX ObIIM BCTPEUeHS! TTHIBYHBL
At 60pB6BI ¢ HUMHI HCTIONH30BATHCH 3aMOPAKHBAHHUE TPYHTOB U
IIPOXO/IKA IO CXKATHIM BO3YXOM.

Hepsuiit moean, cocrosimnii U3 AByX ParoHoB — MOTopHSi“o u
TPULIENHOTO, — BBbIMIeN Ha AUHUIO 15 okTa6pst 1934 roga, a 6 despa-
as 1935 roga nenerats VII Chesna coBeToB cTamu IIEPBBIMU TIacca-
XHMpaMHU NIPOOHBIX PEHCOB.

OrtkpeiTHe nepBoii ouepesn MoCKOBCKOTO MeTPONOIATEHA CO-
crosioch 15 Mast 1935 roza Ha y4acTkax oT cTaHIHK « COKOIbHIKH
o crannuu <«Ilapk KymbTyphl» (mosxe «Ilapk KymbTyphl uMmenu
Fopbkoro», cettuac BHOBb «Ilapk KyJBTyphI») C OTBETBJIEHHEM OT
craHuuu «OXOTHBIN psig» (CTAaHIUSA TpeTepIena HECKOMBKO nepe-
uMeHOBaHUH: «OXOTHBIN psify, 3aTeM «Vmenn JI.M. Karanosuuas,
«IIpocnext Mapxcay, HbiHe «OXOTHBIH pafy ) 0 cTaHuu «CMoJIeH-
ckasi» obmeili mporskennoctbio 11,6 kM (puc. 1 26). «Iupokue
NaTGOPMbI ¥ BEICOTA CTAHI[MI MOCKOBCKOTO METpO, AaBast MIPaKTH-

" Aywnun A.H. MOE apXUTEKTYPHO Kpeso// MertpocTpoit. — 1973. — Ne 5.
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YECKHE IPEUMYIIECTBA AJIA ABUXEHHSA NACCAXHUPOB, obecrrieunBas

XOPOIIYI0 BEHTUIANUIO ¥ 00I1e CAHUTAPHBIE YCJIOBHUS, B TO XK€ BPe-
M1 IPEAOCTaBUM GOJIBIIYI0 CBOOOMIY 71 apXUTEKTYPHOTO 0hopMIIe-

HUSI TOA3EMHBIX BOK3aI0B. MOCKOBCKHE apXMTEKTOPHI ITHPOKO HC-
MOJIB30BAJIH 3Ty BO3MOXKHOCTb. Ha cTaH1InsIX MOCKOBCKOTO METPOIIO-
JIMTeHa MPaMOpP CTEH M KECCOHHbIE TIOTOIKH M3SIIHO COYETAIOTCS C
IPYTUMHU MaTepHajaMi B YaCTAMHU COOPYKeHUH» ¥,

B centsibpe 1935 roma 6b11 yTBEPKIEH IPOEKT BTOPOH OYepeEH,
BKJIIo4aBIHKi B cebs npoayenue Apbatcko — IT0KpOBCKOTO [HaMeT-
pa no Kuesckoro u Kypckoro Bok3anoB u coopyxxenue I'oppkoBcko-
ro paauyca oT IieHTpa o paiiona Coxou.

Yuacrok ot crannuu «CMoseHcKas» 1o ctaHimu «KueBckas» ¢
METPOMOCTOM depe3 MOCKBY-peKy mpoTsskeHHOCThIO 1,3 kM GBI
BBeZieH B aelictBue B 1937 roxay; B 1938 rogy — y4acTok OT CTaHIIMH
«KomunTtepn» (¢ 1946 roga no 1990 ron — «KanunuHckasd», a 3a-
TeM — «AJIEKCAaHAPOBCKUM caf») N0 cTaHiuu «Kypckas» nniuHON
2,3 KM ¥ y4acTOK HOBOM jJiuHuHM oT cTanuuH «ILnomans Cepanosas
1o ctaniui «CoKoI» NpoTsKeHHOCTHIo 8,5 kM. ITocie aToro yyactok
MeJIKoro 3anoxenns «KomunrepH»—«KueBckas» ObLIT BbIZETEH B
OTAENbHYIO TUHUIO.

Ytpom 15 oktsibps 1941 roza, B cBsI3u ¢ yrpo30i 3aXBaTa CTOJIH-
IIbI HEMEITKUMH BOMCKaMH, ObLT OT/IaH TIPHKA3 O IEMOHTaxe 000py-
JIOBaHWS, MUHUPOBAHUH M YHHYTOKEHUU METPOIIoUTeHa. OHAKO K
Beuepy HpuKa3 66171 oTMenéH 1 B 18%° Ha yuactke oT «COKOMBHMKOBY>
1o «ITapka KyabTypsi» qBrkeHue 6bLIO BOCCTaHOBIEHO. Kak ToIbKO
Mockse nepecTasia yrpoxaTh ONMAacHOCTh 3aXBaTa, B METPOIIOJIUTEHE
ObLIY IPOJOJIKEHBI CTPOUTEbHBIE PaboThl. 1 auBaps 1943 roma 6T
mnyileH B cTpoit ydactok oT «Ilmomamu Cepanosay» («Tearpanb-
Hasi» ) 10 «3aBojia nMeHu CtanuHay («ABTO3aBOICKAsI» ) IPOTSKEH-
HOCTBIO 6,2 KM ¢ AByMs cTaHiusMu; «<IlaBenerkas» u «HoBokyanern-
xas»; 18 auBapsa 1944 — ydacrok ot «Kypckoii» g0 «M3maiinos-
cKoii» (HbIHE «3MalMOBCKUH TapK» ) AMMHOM 7,1 KM ¢ TpeMs CTaH-
nusMu: «BayManckasy, «Drexrposasoackasty, «CrannHcKasy («Ce-
MEHOBCKast» ). Bo BpeMsi 0THOTO 13 BO3AyIIHBIX HAMETOB aBuaboMOb0it
OBLJI0 pa3pyIIEHO TIEPEKPHITHE IIEPETOHHOTO TOHHEJIS MEJIKOTO 3aJ10-

* Mopzan /[. MocKOBCKMit METPOIIONIUTEH — Jyunrmii B Mipe. — M.: Moc-
KOBCKHit pabouwnii, 1935, :
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Puc. 1.26. CxeMa muHu# MOCKOBCKOro Metpornoautena 1935 roaa

KeHust MeXRy «CMOIeHCKONH» U «ApOaTCKOii», YTO MOCIYKUIO O1-
HOIf 3 IPUYHH CTPOUTENBCTBA B 50-X rogax Mapa/iebHOTO y4acTKa
ry6oKoro 3an0xeHus ApoaTcko — IToKpoBCKOI THHUU.

ITo muenuto apxutexropa IO.A. PeBkoBckoro: «IMeHHO apxuTeK-
Typa CTaHLMi MepBBIX O4Yepelieil CTPOUTENbCTBa MOCKOBCKOTO METPO
[AET HeTIPEeB30iIEHHOE Pa3HOOOPa3e TBOPYECKUX IPHEMOB 00BEMHO-
IIPOCTPAHCTBEHHBIX, KOMIIO3UIIMOHHBIX M IIBETOBBIX PEIleHHH, 00be-
JMUHEHHBIX OPTAHUYECKHM EVHCTBOM H 06ECIeYHBAIONINX aHCaMbITe-
BO€ BOCIIDUSITHE Bcell aH(pHIaIBI IOA3EMHBIX IIPOCTPAHCTB *.

K HacTosimeMy BpeMeHH B MOCKOBCKOM METPOIIOJIMTEHE ITIOCTPO-
ens! 11 uumit.

1 — Coxonvruueckas (ABaXkbl IeperMeHOBEIBaNach: «COKOIb-
HUKH>—<«CropruBHas» U Kuposcko—DpyH3eHCcKas) — mepBasi Ju-
HHS1 MOCKOBCKOTO MeTpornoautera. [nvna nmann 26,4 kM. Ha muannm
pacmionoxensl 19 cranmuii (18 geiicTByomux, «/leHuHCKNE rOpHI»
3aKpBITa HAa PEKOHCTPYKIMIO). /[BUXKeHHe Ha OT/[eJbHBIX yYyacTKax
661710 OTKPHITO B epuox ¢ 1935 mo 1990 roxs:.

Bo Bpems Bropoii MupoBoii BoiiHb Ha craHimuu «Kuposckas»
(«Yucrhie mpyasi») Haxoguauch otaennl Ienepanphoro Iltaba u
ITBO. ITeppoH 6511 OTTOPOXKEH OT IyTel anepuoit crenoi. [Toe3na
Ha CTAHIIMH HE OCTAHABJIMBAJIHCh.

Ha CokoapHHYECKOl THHNY HAXOAUTCS OfHa U3 Hanbosiee yHHU-
KQJIbHBIX CTaHIIUH MOCKOBCKOTO METPOIIOJIMTEHA, BO3MOKHO, €IUH-
CTBEHHAs] B MUpPe — CTaHIus «/IeHHHCKKe ropbly. CTaHINS JIHHON
270 M (TmocaO4HBIN 32J1 BMECTE C TPOXOAHBIMH KOPUIOpPaMH ) paciio-
JaraeTcs HaJ BOZOH B HIDKHEM sipyce JIyXKHEIIKOTO MeTpoOMOCTa ¢

* Pesxoscxuii J0.A. Brinepxanu mpoBepKy BpeMeHeM/ /MetpocTpoil. —
1975. — Ne 3—4.
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BBIXOZaMH Ha o6oux Geperax Mocksbi-pekn. B 1984 rogy merpomoct
6BLT 3aKPHIT HA PEKOHCTPYKIIHIO.

2 — 3amockeopeurasn («Coxom»—«ABTO3aBOACKass», TOpPHKOB-
cko—3amockBopenkas) auuus. [auna munum 40,3 km. Ha nunun
pacnonoxens! 20 craHmuii. [[BrkeH#e Ha Pa3IMYHBIX y9aCTKAX OBLIO
oTKphITO ¢ 1938 mo 1985 roxs!.

Cranmus «Topekosckasi» («TBepckasi») coopyxkena B 1979 roxy
Ha feficTByIonIeM yyacTke Mexay «Ilnomaznpio Ceepanosa» u «Masi-
KOBCKOI» 6€3 IpeKpalieHus] IBUXXEHUS TI0€3/0B H CTPOUTENBCTBA
06XOIHBIX TOHHENEIL. ITO 6BLIO JOCTUTHYTO 3a CYET TOI'O, YTO CTaH-
1151 6bLIa B TPOEKTE BTOPOIt 04ePeaH U LIS Heé GBLIO OCTABJIEHO yBe-
JHYeHHOE PACCTOSTHUE MEXAY TOHHENSAMH.

Bckope nocne otkpeiTus yuactka «Kamupcekas» —«OpexoBo», u3-3a
HapyUIEHHs1 THAPOU30JIALNH, TOHHEIb Ha ydacTke «/lenuno» («Ilapu-
1IBIHO> )—<«OpexoBo» ObL1 3aTOmIEH BogaMH []apHIIbIHCKUX NPYAOB.
BoccranoBuTensHbie paGoOTHI IPOAOIIKAINCH HECKOIBKO MECSIIEB.

3 — Apbamcxo—Iloxpoeckas (Kuescko—Ilepsomaiickast) TuHHsL.
ITporsixénnocts aunun 18,7 kM, Ha JUHUM uUMeOTCS 12 CTaHIMIAL.
HBuxenne Ha yuyacTkax OblIO OTKPHITO B mepHon ¢ 1938 mo
1963 roasr. :

B nayasne 50-x rofoB Ha4aI0CHh CTPOUTENBCTBO IMHHH ITy60KOr0
3amoxenus oT «Kuesckoii» B HanpaBiaennn Kynueso. Ilnanuposa-
Jach MOCTPOHKa N TH cTaninuit. OxHako, nocie cmepru U.B. Cramu-
Ha, CTPOHTEIBCTBO OBLIO MPEKPANIEHO W Pasuyc GBI MOCTPOEH MO
OBEPXHOCTH. B HacTosiniee BpeMsi OH SBJsI€TCA Ha3eMHOH 4acThIO
Dunépckoii uaNN. BoaMoxHO, nocTpoeHHBIe TOHHEMH 6yAyT HC-
[I0JI530BaHbI Ha CTPOSAIEMCS B HacTosiIee BpeMs Teperoe «Kues-
ckasty —<«Ilapk ITo6emasr».

Crannus «MamaiinoBckasi» (mepBoHavaibHOe HazBanue «CTamu-
oH Hapoznos», ¢ 1963 rona — «/3MaiinoBckuii napk» ) 6b11a OTKphITA
18 simBaps 1944 rozxa. IlepBoHavasbHO CTaHIMA IPOEKTHPOBAIACH
KaK 4acTh IPaHAHO3HOTO CIIOPTHBHOTO KOMILJIEKCA (II0 Pa3JIUYHBIM
ucroynukam: «Cragnon umenn Crammunas, «Cragmon Haponos»,
«Cragnon CCCP», «Ilenrpansusriit Ctaguons) (puc. 1.27). Ha cran-
UM JIAHKPOBAJIOCh YCTPOMCTBO ABYX BBIXOJOB ( HBIHE OIHMH ), C KAXK-
A0¥ mAaTHOPMEL TOMKHO OBLIO UATH 10 TPH 3CKANATODPA B KAXKIYIO
CTOpOHY (Bcero 12). Peannsanuy nJIaHoB MoMeniazo Hauyaao Bropoii
MHPOBO# BoitHbBL. O¢opMileHNe CTAaHIMHU ObLIO0 H3MEHEHO 110 CPaBHE-
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HUIO ¢ TIEPBOHAYAJIBHHEIM BapHAaHTOM M TIOCBANIEHO HMapTU3AaHCKOMY
aBrokeHnio. Ha craHUMM MMEOTCs TPU TMOABE3AHBIX MyTH: HOKOBBIE
HCIIOJIb3YIOTCA [JIsl JBUXKEHUS TIOE3/I0B, a Ha CPEAHMM IPUOBIBAET
moess, caeayomuil B femno (puc. 1.28). llepponayanbHo cpenHwii
IyTh IPEAHA3HAYAICS IS IPUOBITUS TIPABUTEIbCTBEHHBIX MTOE3/[0B
BO BPEMs TOPKECTBEHHBIX MEPOTIPUSITUH. _

[lo 1961 roma aBMKeHMe TTOE30B HA HTOH JUHUM OCYI[ECTBIS-
JI0Ch 10 cTaHnuy «llepBoMaiickasi», pacTiOIOKEeHHOH B 3/IaHUM J1ETIO
«WamaitnoBos (puc. 1.29). Ilocie mpojienuss pagnyca CTaHIHNSA B
3[aHUH [IeTo OblIa 3aKPHITAa ¥ Ha3BaHUE TlepelaHo HbiHemnrHel «Ilep-
BOMaICKOIi».

4 — Qunésckas miana. [InvHa auann 16 kM. Ha muHMM pacro-
naraoTcst 13 craHumil., [[BukeHHe Ha Pa3sAMYHBIX y49acTKaxX JUHUH
061710 OTKPBITO ¢ 1935 10 1992 rozw.

ITocne otxkpoitust B 1938 roxy y4acTka IiIy60KOro 3aI0KEHUS
«ITnomaznp PeBomonmns —«Kypckas» 3aMOCKBOPeNKOil TUHUH, yua-
CTOK MeJIKOTO 3ayoxenust «Komunrepn» —«KueBckas» ObLT BKIIIO-
4éH B Apbatcko—ITokpoBckyio muHIUIO. {151 3TOTO OBLIN TTOCTPOEHBI
tToHHeNHU oT «ILnomaau PeBomouuns 10 «Komuurepuas. B 1953 ro-
Ay OBLI TyleH y4acTOK riry6okoro sanoxenus «Ilnomans PeBoiio-
- umn» —<«KueBcKasg» ¥ 3aKpBIT Napa/leibHBINA eMy y4acTok «Kamu-
HuHCKasA» —<«KueBckasi». Ha HEKOTOPBIX CTaHIMSIX U B TOHHEJSX
OBUTH YCTPOEHBI CKJIAMIBI, IPYTHE CTAHIUHU MCIIOIH30BATHMCH KAK BbI-
craBouHble 3a7bl. B 1958 roxy, mocsie NpUHSTHS pelieHUs O TIPOAJIe-
HUY JUHUH B 3aT1aJ{HOM HaIlpaBJIEHUH, IBUKEHNE Ha yyacTke «Kamm-
HUHCKasi» —<«KueBckasi» OBIIO OTKPBITO BHOBb B paMKax OTZIETTBHO
opranu3oBaHHOM (DUIEBCKOI JTMHUH.

Crannus «CMosieHCKasi» TIepBOHAYaJIbHO UMeJIa /1B BEIXOZIA Ha
moBepxHocTh (puc. 1.30). Ilosanee, npu pacmupenun CagoBoro
KOJIBI[2, BTOPOM BBIXO GBI 3aKPHIT.

5 — Komvueeas nunust aauaod 19,4 kM ¢ 12 ctaHuuaMu Oblia
nyiieHa B akcrryaTanuio ¢ 1950 mo 1954 roxsr (puc. 1.37).

6 — Kanysxccxo—Puiccxas («botanndeckuii cany —«BCXB») nu-
uusa. {nuua 39,5 kM, Ha aunum 24 cTannuu. Pasauunble Y4acTKH
JIMHAY OBLIM 3aIyIeHbl B 9KCILIyaTanuio ¢ 1958 mo 1990 rozsr.

C 1964 o 1974 roas1 KOHeYHasl CTAHIMS HAXOAWJIACh B 3[aHUM
Kasy»xckoro MeTpozeno, coBpeMenHast crauus «Kany:xckasy Gblia
oTkpHITa B 1974 roxy.
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" Puc. 1.27 (BBepxy). llpoek-

TBI APXUTEKTYPHOro odop-
MueHHs cTaruy «CTafuoH
Haponosy TpeThbeii ouepenn
Metpo. Koren 1930-x ronos
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Ha cranuum <«JIeHMHCKHIA IIPOCIEKT> ObLT 3aIIPOEKTHPOBAH U
TMOCTPOEH HEUCIIOAb3YEMBIH B HacTOsIee BPeMsl BBIXOZI B IleHTpe
3ama. Beixox mpenHasHaydasIcsi M TepPecaZkéd Ha TMPOEKTHPOBAB-
TIy1ocst CTaHIMIo Ha MOCKOBCKOH OKpYKHOH KeJIe3HOH Iopore, e
MJIAHUPOBAJIACh OPraHU3AIUs [TACCAKUPCKOTO ABMKEHMUSI. '

7 — Tazancko—Kpacnonpecnencxasn (JKpanoscko—Kpacronpec-
HEHCKast) IWHUS 1jauaon 36 kM ¢ 19 crannusavu. JIBrkenne HOCBI[OB
HA JIMHUK OTKPBLIOCH B Tiepuon ¢ 1966 o 1975 roxsr.

Hau6osbiiyio TpyAHOCTh BBHI3BAJIO CTPOUTENIBCTEO «Bappuka-
HOH», PaCIIOJIOXKEHHOH MO IpyAoM MockoBCKoro soomapka. s
IIpeZOTBpalieHsI BO3MOXKHBIX ITpoTeuek apxuTektopoM A. M. Crpen-
KOBBIM OBLJIO TIPEJIOKEHO HCIIOIB30BATh MACCHBHbIE HIECTUMETPO-
BbIe ITUJIOHBI. :

IIpy MPOEKTUPOBAHMM JHHMY IPEIIOJaraioch OTBETBICHHE OT
«[onexaesckoit» B cTopony CepebpsiHoro 6opa, KOTOpoe He OBLIO
peamusoBaHo. [ 06ciyRuBaHus 9T0i BeTku Ha «IlojexaeBcKoii»
6BLT 3aIIPOEKTUPOBAH U TIOCTPOEH TpeTuit myTh. B HacTosmee Bpems

oy

Puc. 1.28. Bug cranmuu «Mamaiinosckas» B 1953 roxy. Kpyrisiit ceeTun-
HUK ¢ 060IKOM 10 HACTOSIIIETO BPEMEHH He COXPAHIICS
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Puc. 1.29. Ctannus «IlepoMaiickasi» B 31aHuH Jeno «Msmaiinoso»

Puc. 1.30. Hazemusiii Bectubions cranmun «CMonenckas»>, 1935 rox
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Puc. 1.31. Crpoutenbctso «BombInoro korsmnas (Konbnepoit nuunu). Dnex-
TPOBO3HAA OTKATKA MOPOZIBI

9TOT HyTh U MOCTPOEHHDIH YYaCTOK HPOEKTHPOBABLIEHCS BETKH HC-
HOJIb3Y IOTCSA A1 HOYHOTO OTCTOSI HOE3/I0B.

Ha ygacTke MeXAY CTaHIHAMHU «lyxunckass u «Tymuuckas»
Pacmosyiara€Tcs HeUCHojib3yeMass cTaHlMsa «Bosokojamckasy. Eé
BH/IHO M3 OKOH BaroHOB NPOXOJSIMMX 10e30B. CTaHIMS, TTOCTpOeH-
Hast 3aKPBITBIM CIIOCO60M HPH HPOXO/IKE THHIH, HAXOHTCS O] JIOT-
HBIM Ti0/leM TYINHCKOTO a3poKpoMa U TIpefHA3HAYANACD IIJIST JKIUTE-
JIel MUKpopaiioHa, CTPOHMTENBCTBO KOTOPOTO MJIAHUPOBAIOCH HA Me-
CTe asponpoma. CraHuus He UMeeT BBIXO/IOB HA HOBEPXHOCTD M Ha-
PYKHOH OTIENKH.

8 — Kanunckas manust. [Lniuaa tuauu 13,1 ¥m. Ha mauu pacmo-
JIOXeHbl 7 CTaHIUH. [[B>KeHMe HA YYACTKAX JIMHHH OTKPHTO B
1979 u 1986 ropax.

9 — Cepnyxoecko—Tumupssescras Tunus HOPOTSKEHHOCTHIO 37 KM
¢ 22 crannusiMu. CTPOUTENBCTBO OT/IENBHBIX Y4aCTKOB 3TOH JUHHUH
TIPOZIOJIKAETCS M B HACTOSIIEE BPeMsI
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B C10XKHBIX HHKEHEPHO-TE0JIOTHYECKHUX YCIOBUSIX COOPYKANach
«Boposuiikasi». 3anady OCJI0XKHSIO CyLUIeCTBOBaHUE (DYHKIIMOHUPY-
IOIeTO y3J1a C IByMS PaHee TOCTPOEHHBIMY CTAHITHSIMIL.

10 — Jwbnunckas muausg. Jauna 19,3 kM, Ha auaun 10 cran-
nuil. [[BuxkeHue Ha IIepBOM y4yacTKe JIUMHUY OTKpBLIoch B 1995 roxy,
K HacTOSIIEMY BPEMEHH HA JIMHUU TPOJOJIKAIOTCS CTPOUTEJbHbBIE
paboTsl. [lo mepBoHaYaIbHOMY IPOEKTY YaCTh JIUHUH HOJKHA GbLa
mpoxoauth BAOAb JlobauHCckoW yauuel, cranuus <«JIobauHo»
HOJKHA Oblyia HAXOAUTHCS BOJU3U OXHOMMEHHOM XKeIe3HOMOPOXK-
Ho# mardopmsl. OQHAKO mo3AHEE TPacca Oblia H3MEHEHA, CTAHIIMS
«JI106,1HHOY TEPEIBUHYTA M MOCTPOEHA AOMOJHUTENbHAS CTAHIIHS
«Bomxckasi». '

11 — Kaxosckas nuHus. TIpoTskéHHOCTD JTMHUHU 4 KM, Ha JIMHUHU
uMeroTca 3 cranuy. [lepBoHavaibHO 9Ta TMHUS ABJISAIACH YIACTKOM
3aMOCKBOPENKOI JIMHUU U Oblya BbIZIEJIEHA B CAMOCTOSITENIBHYIO B
1995 roxy. B otimume oT BceX OCTaIbHBIX JIMHUH MOCKOBCKOTO M€T-
POTIOJINTEHA, 36Ch KYPCUPYIOT II0€3/12, COCTOSIIIHE U3 IEeCTH BATOHOB.

Ceityac 8 MockoBckoM metpo 6osee 160 cTaHImit.

IIpuBenénHble KpaTKUe U Ype3BHIYAITHO OTPBIBOYHLIE CBEACHMUS O
noza3eMHoil MockBe, TeM He MeHee, TO3BOJISIIOT MOJYYUTh OOuIee
IpeACTaBjieHHEe O MaCIITAGHOCTH W YHUKAJIBHOCTH TTOJ[3EMHOTO TIPO-
CTpPaHCTBa ropoaa™.

* B nannoM 0630pe He PACCMATPUBAIOTCS MOA3EMHbBIE COODYKEHHUS Clie-
LIMaJbHOr0 Ha3HaYeHUs, BO3BeAeHuble B MockBe HaunHas ¢ 20-x—30-X rogos
XX-ro cronerust.
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2. OBbEMHO-NTAAHMPOBOYHbDIE PEIMEHNY
NMOA3EMHbIX COOPYXEHUHA

2.1. KaaccumKauuu noA3emHbIX COOPYXeHMH

ITod3emnbimu OOBHIKHOBEHHO HA3HIBAIOT TaKWE COOPYXKEHHS,
[JIaBHBIE YaCTH KOTOPBIX, 11O JKCILIyaTalMOHHBIM COO6pa>KeHI/IHM
PacIIOJIOXKEHBI IO 3eMIIETH.

o céoemy naznauenuro o3eMHbIE COOPYKEHUS TIOAPA3AETS-
0T Ha:

mpancnopmmubie (TENIEXOHbIE, ABTOTPAHCIIOPTHHIE U JKeJIe3HOI0-
POXHBIE TOHHEJIH, METPONIOJUTEHDI, aBTOCTOSTHKH U T.11.);

npomvlurerivie (KOPIyca IepBUYHOrO ApobJieHHsT PY LB, CKUIIO-
BBI€ SIMBI IOMEHHBIX 11€XOB, MMOA3EMHBIE YACTH OYHKEPHBIX 3CTAKa,
VCTAaHOBOK IPAHY/SLMK UUIAKOB, HETIPEPHIBHON PA3jIMBKUA CTANH U
Mpod.);

anepzemuyeckue (nogzemuble Kkomiekcsl '9C, TASC u A3C,
HIMHHbIEe ¥ KabelibHbie TOHHEIN W MAXTH, SHEPreTHYecKHe BOAQBO-
Iw1, Hu30BbIe Gacceriusr [ADC u mpou.);

xpanunuuwia (Hedrtu, ra3a, BpeAHHX ¥ PAAHOAKTHBHBIX OTXOOB,
XOJIOUJIBHUKH);

obwecmeennsie (NPEANPUATHS KOMMYHAIBbHO-OBTOBOTO 00CIy-
KHWBAHUSA, TOPrOBJIM M OOIECTBEHHOTO IHTaHMS, CKJAACKHE,
CHOPTUBHBIE U 3PEJIMIHBIE COOPYKEHHS U T.1.);

umdcenephvle (TOHHENIN U KOJLIEKTOPH TETLIO-, Ta30-, AJIEKTPOCe-
Tel 1 BOAOIIPOBOAA, 6EH30TIPOBOBI MEX/LY ABTO3AMPABOYHBIMH CTAH-
MMM, OYHCTHbIE, IIEPEKaYHble H BOT03a60PHBIE COOPYKEHHS H T.11.);

CNEYUanIvHOz0 U Hay4Hozo Ha3navenus (JCKOPUTENH 3apsKeHHBIX
JaCTUL, TOHHEIH JJis a9POANHAMAUYECKHUX WCTBITAHMH, IOA3eMHEBIE

3aBOJIBI, 000POHHBIE OOBEKTHL, COOPYKEHHS rpaxcz[aHCIcon 0060pOHEI U
poy.).
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KiiaccubuKanus NOA3eMHBX COOPYXEHUE RO munam u d)ymczqu-

aurcs B maobn. 2.1.

- OHANIbNLIM Npu3Haxam, cocTapienHas B. M. MOCTKOBEIM, TIPHBO-

Tabnuua 2.1. Kiaccuduxaiys NOA3EMHBIX COOpy KeHHH 10 Ha3Hade-
uuio [Mocmxos, 1998]

Tun HaumeHoBaHHE Hasnauenne
K eseaHon0poKHBIA IIporycK KeTe3HOI0POKHOTO TPAH-
cnopTa

[leperToHHLIIA METPO- I[Ipoesa cOCTaBOB MEX/y CTAHIUAMU
MoJUTEHA
CTaHIMOHHBINA METPO- IIpoesn 1 oCTaHOBKA COCTABOB B
moNUTEHA TpefieiaX CTaHIMK
ScKanaTOPHLIH METPO- Pasmelenre 3CKajlaTOpOB -
moJuTeHa
ABTOI0POXKHBIH MarucT- [Ipomyck aBTOMOOKIBHOTO TPAH-
paabHbI CTIopTa [0 TPacce MarucTpann
ABTOZOPOXKHbIH TOPOACKOH Obecneyenne TPAHCIOPTHRIX Pa3BAIOK
MeimexoAHBIA TIpomyck meimexoa0B
CynoXoAHbIN [Ipomyck cynos
IMoaBoxHBIN IIpomyck TpaHCIIOPTA MOA BOAOTOKOM

2 | TupoTexHHIeCKHH ITepenadya 60mbIIHX 0OBEMOB BO/IBI

= HA 3HAYUTENbHBIE PACCTOAHUS

é ToaBoaAnui THAPOTEXHU- TloaBoA BOABL OT BOAOXPAHUIHIIA

weckuii (lepHMBal{HOHHbBIN)

OTBOAALIMHI THAPOTEXHH-
YyecKuit

Typ6OUHHEI BOOBOL
Bogoc6pocHbIit

TleMeHTAOHHBIA
(mToNBHA)

JlpeHaxHbIi
Ceneso#t
Tpy3oBoii

k I'9C

Otsoj Boas ot arperatoe TDC
uTA2C

Ionsox Boabl X Typousam T'OC

TTpomycK CTPOUTETHHBIX U BKCILTyaTa-
[HOHHBIX PACX07I0B THAPOY3JIa

HPOHBBOI[CTBO IeMeHTAaIlMOHHBIX
pabor

C60p H 0TBOJ] TPYHTOBBIX BOJ
TIpOmyCK U OTBOJ CETEBOTO NOTOKA

IMoaaua o60pyA0BaHUA B IIPOU3BO/L-
CTBEHHbIE TTOMELIeHHA

Cm. npodonxcenue
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IIpodonxcenue madn. 2.1

Ipodonscenue madn. 2.1

Tun Haumenosanue Hasznayenue
IHunnbii, kabeabHbIH - Ilepenaya sHeprum OT TeHEPATOPOB
K TpaHchopMaTopam
IMoaxonHoM OTKpBITHE CTPOMTENBHBIX 3260€B
Pa3Bepounsiit WmxenepHbie M3bICKAHUS IO TPAcce
MOA3EMHOI0 COOPYKEHUST
_n CepBUCHBLI O6UCJIy>KI/IBaHI/Ie OCHOBHBIX COOPYXe-
E HUH :
£ | Komnexroprnii Kananusa- OTBOA KaHATM3AIHOHHBIX BOJI
E_O ITMOHHBINA
KonnexropHbril nHxeHepHBIii| [Ipokiagka HHXKEHepHHX ceTell
1 KOMMYHUKATUN PAa3NUIHOTO
Ha3HaYeHUI
Hayunsrii Pasmemienne pasmnYHBIX HAYYHO-
HCCIIE0BATENBCKUX 00BEKTOB (YCKO-
pYTeNU 3apAKEHHBIX YACTHI] M IIPOY.)
CrpouTeabHas Bsiaua paspaGoTaHHOM OPOJBI U3
OCHOBHOTO COOPY>KeHU S
BentunsiunonHas Ilona4a Bo3syxa B OCHOBHHIE COODY-
SKeHUS
Judrosas CIyck v HoAbéM mofed
I'py3oBas - Chyck ¥ MOABEM MaTEPUAIIOB U
obopymoBaH1s
E Kabenbnas Croyck, mogbéM u mpoKIaika kabemei
é“ Pa3IUYHOTO HAa3HAYEHUS
Hanopuoro TpyGonposona Tloxaya Bosbl k TMApoarperatam [2C
YpaBHUTeIBHOTO pe3epByapa| Bocnpusarue ripaBIndyeckoro yjaapa
3arBopHas Yupasnenne 3arBopamu I'9C u TADC
Tpy6onposozos IIpoknanka TpyGOIPOBOIOB
XpaHunuiie, CKaaj YcTpoiicTBO CKIAf0B, XPaHHIHI]
Pa3IMYHOTO Ha3HAYEHUS
JlpeHaxHas C60p 1 OTBOZI APEHAXKHBIX BOJ
Mammnnoro 3ana a1ekTpo- | Pa3Menienne sHeproreHepHpyomero
8 | crannum oGopynoBaHus
g | TpaucopmaTopHas Pasmemenne TpanchopMaTOpoB
sé HacocHoil craHn PasMmemenne HacocoB

QUuCTHOH CTaHUINH

OuucTKa CTOYHBIX BOJ

Crm. npodonxcenue
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TlemexoausbIi 3a1

Tumn HamnmenoBaHue Hasuauenue
3aTBOPOB PasMetierne 3aTBOPOB
I'pabenbHOro 3ama COpTHPOBKA OTXOAOB B HACOCHOU
, CTaHIINU
Tpancnopraas PassopoT apTOMamun
CrpesnoB IlepeceueHne Kene3HO00POKHBIX
myTei
CraHOuu METPOIIOINTEHA IIpoesa v 0OCTaHOBKA COCTABOB B
mpejeiax CTAaHIUH, II0CaJKa — BbI-
_ cajka maccaXXupoB
IlepecamouHOH CTaHIIUA Ilepecaaka MaccaxxupoB ¢ OTHOA
yuauR (C 0fIHOTO BUAA TPAHCIIOPTA)
- Ha ApyryIo (APyroit)
& | Bomoormsa Pasmemenne HacocoB U 3yMI(oB
Es BOZIOOTJIHBA .
DneKTposeno OtcToil, 0bcayXuBaHNe U PEMOHT
2JIEKTPOTIOE3/I0B
CnopTHBHOTO M 3peHMIIHOro | PasMenienne CTaIHOHOB, GaccelHOB,
COOpY>KEHUS KHHOTEATPOB M TIPOY.
Xpanuauma, CKaajia YCTpoicTBO CKIAN0B, XPaHHIHII]
PasIMYHOrO HasHAYEHUS
PesepByapa EMxocth 7715 BOIBL, BO3AYXA
AxKyMyaupyomas AKKyMyaIs1ns pa3In4HbIX BUAOB
SHEPTUH
CrennaibHOTO HasHayeHns | Pasmemenue 06beKTOB IPax/aHCKOM
060pOHbI, 060POHHBIX 0OBEKTOB,
pasnnyHbrx 6a3
IIpeanpuATHA KyAbTyPHO- Toprossie MEHTPHI, TPEATPUATHS
6BITOBOrO HA3HAYEHUSA 06IIECTBEHHOTO MNTAaHUA, Mara3UHEI,
5 BHRICTAaBKY U IPOY.
= & | [apax JlavTenbHOE XpaHEHUE aBTOTPAH-
Eo cTopTa
‘-" .
% 2| ABTOCTOAHKA Kparkocpodnoe xpaHeHue aBTOTPaH-
aE cropTa
o m -
3E MHoro¢d yHKIIMOHAIbHBIH KoMiexcHoe pa3MelieHHe COOPyXKe-
E | KOMILIEKC HHH pa3juyHOro Ha3HaYeHHs
X

Pasjienenne naccaxnponoToKOB,
pasMellieHKe IPeANPHATHI 0611ecT-
BEHHOTO 06CTYKIBAHUSA
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Bce nmepeuncieHHbIe COOPYKEHHUS MOTYT UMETh KaK Y3KOCIIEIHa-
JU3UPOBAHHOE, TAK W KOMIUIEKCHOE HAa3HAYeHWe M PACmojaraThCs
IO 3eMJIEH MOJHOCTBIO uau yactudHo (puc. 2.1). Hanpumep, moa-
3eMHBIMM MOTYT OBITH OT/E/IbHbIE IIOMEIIEHNSI Ha3eMHBIX COOPYKe-
HWIA: a3POIIOPTOB, BOK3AJIOB, TapaXKel, TOPrOBBIX IIEHTPOB, BBICOTHBIX
XKMIBIX U aIMHHUCTPATUBHBIX 31aHuit. KpoMe HasHaueHus u GbyHK-
IUOHATBHBIX TPU3HAKOB, IIO/[3EMHbIE COOPY>KEHUST PA3JIUYAIOTCS II0
(dopMe U pasMepaM IONEPEYHOTO CEYEHMS], TUIAHUPOBOYHOM CXeMe,
MECTY PacIoJIOkKeHHsI B TOpoJie, TIyOuHe 3aI105KeHus, METOY CTPOH-
TENbCTBA, «<IKOJIOTHUHOCTHY , KOHCTPYKTUBHBIM OCOOEHHOCTSM U BH-
JaM TIPUMEHEHHBIX MaTePHAJIOB, YCIOBUSIM IIPOBETPUBAHUS U OCBe-
TMEeHUs U T.IL . :

B cooTBeTcTBHM ¢ maanuposounol cxemoui pa3nnyaioT MPOTH-
XKEHHbIE TOA3eMHBIE COOPYKEHUS — MOHHENU — TOPU3OHTAIbHbIE UITH
HaKJIOHHbIE TI0/[3eMHble BHIPAOOTKH, JIMHA KOTOPBIX BO MHOTO Da3
TIPEBHINIAET Pa3MePhl MOMEPEYHOTO CEYEHNUs, U TTOA3eMHBIE COOpYXKe-
HMsI OTPAaHMYEHHOM JJIMHBI — Kamepbl — TOPHbIE BHIPaGOTKH, HMeI0-
e 6ObIIMe pasMepPBI BO BCEX TPEX HANpaBieHusX. BeprukambHble
TOPHBIE BBIPAOOTKY HA3BIBAIOT CMeoaamu Wi waxmamu. [lmonvus —
3TO TOPU30HTAJIbHAS WM CJIa00HAKJIOHHAS TOPHas BHIPaOOTKa, TIpej-
Ha3HaYeHHas /s OOCTyXHBAHUA HOA3eMHBIX paboT (BBHIBO3 IPYHTA,
pa3BeziKa TOPHBIX MOPOJI, BEHTUJIAIUS, BOXOOT/IHB U IP. ).

Dopma nonepeunozo cewerus TOHHESI 3aBUCHT OT UHKEHEPHO-
re0JIOTHYECKUX YCIOBUH pailoHa CTPOUTENBCTBA M CII0CO0A BENEHHA
paboT no ero npoxoxake. CyImecTByIOT Caeayiomue popmve nonepey-
Hozo ceuenus monneneil (puc. 2.2):

1. npsamoyzoavras — ISl KOJJIEKTOPOB M TOHHe e MeJIKOro 3a-
JIOJKEHHU S, :

\\\\\\\\\\

Puc. 2.1, TTogzemuoe (a), sarny6aéunoe (6), yacTuuHO 3arayOaéutoe () co-
OpYXeHHs
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2. Kpyzosas — i TOH-
HeJlell, COOpY’KaeMbIX MeXa-
HM3MPOBAHHBIM CIIOCOOOM U
B CJIOKHBIX MHXKEHEPHO-TE€0-
JIOTHYECKUX YCIOBUSX;

3. ceoduamas:

3.1. xopwimoobpasnasn c
nonozuM c6000M — JJIA TOH-
HeJleil B IIPOYHBIX CKAIBHBIX
TIOPO/iaX € HE3HAYMTEIbHBIM
TOPHBIM JaBIE€HHEM;

3.2. xopwimoobpasnas c
NOMYYUPKYIbHBIM  CB000M —
IS TOHHeNeH B CKaIbHBIX
IOpOax CpefHed KPermocTH:
npu HeGOIbIIOM BEPTHKAb-
HOM M OTCYTCTBHH 6OKOBOTO
TOPHOTO JJABJIEHMUS;

3.3. xopobosas c yuM-
PEHHBIM OCHOBAaHHEM, CBO-
JIOM MAJIOTO paaMyca U KpH-
BONUHEHHBIMU CTEHKAMY — :
mpH GoBIIOM BepTI/iKaJIb- Puc. 2.%. Tnnosmf (opME nonepeyHbIX

CeUeHUH TOHHEJECH: .
HOM H He60MIbIoM 60KOBOM @ — KOPHTO0GDasHoE ¢ TOJIOIHM CBOKOM; 6 —

TOPHOM J1aBJIEHNH; KoprTooﬁpaSHoe C NOJAYIMPKYJbHBIM CBO-

3.4. nodkosoobpasnas — MO ¢~ Kopo6oBoe ¢ YHIMPEeHHBIM OCHOBA-
h HHeM; 2 — I0AK0Boo6GpasHoe; & — KPYToBoe ¢
B c1aGbIxX TOPO/ax mpH 60Jb- YIIMPEHHIM OCHOBAHUEM; ¢ — IPSIMOYIOJIb-

IOM BEPTHUKAJIBHOM U T'OpU- HO€E
30HTaJIbHOM TOpHOM JlaBJI€-
HHUH ¥ IpY JaBJI€HHUH TOPHBIX

‘TIOpPOJ] CHU3Y.

B HeKOTOPBIX ciy4asix, IpY HAIMYMK COOTBETCTBYIOIIETO TEXHHU-
KO-3KOHOMHMYECKOTO 000CHOBAHHSI, BO3MOXKHO M3MeHeHHe Tiepednc-
JieHHbIX (OPM TIOTIEPEYHOTO ceueHus ToHHeell. DopMel monepedHo-
TO CeYeHNsI 8 1 2, BCIAeACTBHE BHICOKOI CTOMMOCTH 1 CJI0XKHOCTH TIPO-
XOI4ECKHX PaboT IPUMEHSIOTCS JOCTATOYHO PEZKO. '

B KpyIHBIX KaMepHBIX BBIPaGOTKaX MOTYT Pa3MelaThCsl MallHH-
HbI€e 3aJIbI TIOZI3EMHBIX COOPY>KEHU dHEePTeTHUKH, CTAHIIUM METPOIIO-
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JIATEHA, Pa3/IMYHbIE XPAHUININA, CKJIa/Ibl, EMKOCTH, CIOPTHUBHBIE CO-
OpyeHHs, YOexnIIa, KaHAIN3aMOHHbIE, HACOCHBIE, OYMCTHbIE CTAH-
Uy U Apyrue o6bekThl. CyIecTBYIOT CleAyIOmMe GopmbL nonepey-
HOZ0 CeueHls KaMePHbLY 8biPabOMOK:

— KOpbimoo6pasHas. ¢ BePTUKAJIbHBIMM CTEHKaMH M ITOJOTHUM
cBozioM (puc. 2.3, a) UCTIONB3YeTCs B IJIOTHBIX M IIPOYHBIX CKAIBHBIX
I0pO/IaX, He OKa3bIBAIOIIMX TOPHOTO AaBJIEHHS; C BEPTHKATbHBIMH
CTEHKaMHU U MOXBEMUCTHIM cBoioM (puc. 2.3, 6) — B OPOZAaX C He-
60IbITMM TOPHBIM IaBJIeHHEM; C HAKIIOHHBIMH CTEHKAMU U IIOJIOTUM
WK TIOXBEMUCTHIM cBoOZoM (puc. 2.3, 6) — B mopojiax ¢ He6OIbIIUM
TOpPHBIM JIaBJIEHUEM IIPY HECOBIAEHUH YTIJIOB HAIlJIaCTOBAHHUS;

‘a 6

Puc. 2.3. ®opMbl IOIIEPEYHOrO CeYEHHsT KAMEPHEIX BEIPAGOTOK
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— Kopoboeas: ofikoBoobpasHasa (puc. 2.3, ), UCHOIb3yeMas B
IOPO/IaX, OKa3bIBAIONIMX BEPTHKAIbHOE U H0KOBOE TOPHOE JIaBIEHHUE,
a Take TIpy OOJIBINOM JIaBJeHHH [IOI3€MHBIX BOJI; OBOHIaIbHAsL (puc.
2.3, 0) — ecsiu BepTHKAJIbHOE TOPHOE JaBJIE€HNE 3HAUUTEIBHO TIPEBBI-
maeT HOKOBOE;

— JAAUNMUYECKAs: OBajIbHast ¢ TOPU3OHTAIbHOI (puc. 2.3, ¢) u Bep-
THKaJIBHOM (puc. 2.3, ) GOJIBINOM OCHIO — IIPU HETTTYyOOKOM 3aJIETaHUU
BRIPaOOTKH B IIOPOJIaX, OKa3bIBAIOIIKX OOJBIIOE TOPHOE IaBJICHHUE;

— noayuyupxyavras (puc. 2.3, 3) U kpyeaas (puc. 2.3, u), ACIONb-
3yeMBbI€ TIPU GOJIBIIOM TOPHOM M HAPY’KHOM THAPOCTATUIECKOM JIaB-
JIEHUSIX, & TaKXKe [P HECHMMETPUYIHOM /IaBJI€HUM TIOPOIBI;

— necummempuunas (puc. 2.3, ¥) — IIpH OMHOCTOPOHHEM TOPHOM
NaBJIEHUH, & TAKKE IPU HEOOXOAUMOCTH PasMENIEH ST SKCILTyaTalu-
OHHOTO 0060PYIOBaHHUSI.

COOTHOTIIEHUST OCHOBHBIX T€OMETPHIECKHX TAPAMETPOB /[JIsT ITUX
dbopm npusogsaTcsa B mabn. 2.2.

Tabauya 2.2. COOTHOIIEHHE TeOMETPUIECKHMX TTAPAMETPOB KaMEPHBIX
BHIpaboTOK (K puc. 2.3)

Dopma | by M h/b hy/b bo/b ri/b /b

a 30+35 {0,5+09 0,25 = — —
6 30+35 [0,5+09 0,5 — — —
8 25 105+12 0,25 0,9 — —
2 30+35 1,1 - 08 | 05 1,1
0 15 1,2 - — 0,3 1,6
e 25 0,5 — — 0,3 0,7
a0 20 1,4 - — 0,5 0,9
3 30+35 0,6 0,5 0,9 — —
u 20 1,0 — — — —
K 25 | 05+16| hy/b=02| by/b=06| — —

B CxanauHaBCKMX CTpaHax IIPH IPOEKTHPOBAHMH IOJ3EMHbIX
COOPY’KEHUI B IPOYHHIX CKAJBHBIX IPYHTAX [IPEAIIOYTEHNE, B OCHOB-
HOM, OTZaéTCsT KOpbITOO6pasHoil popme momepedHoro cevenusi. Ha-
npuMep, B OUHISIHAUYN TTOA3€eMHBIE COOPYKEHHUS, B OCHOBHOM, HC-
MOJIL3YIOTCS LISl pa3MelleHUs NHKeHEPHbIX KOMMYHUKalUi, CKIa-
OB, aBTOCTOSIHOK ¥ JiJist HY’KJ TpakAanckoit oboponst. Oxomno 20 %
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COOpYeHuil 06IeCTBEHHOTO Ha3HAYeHUsI B X€JbCUHKH PACIOJIara-
fotcst ozt 3emuéii. Hanbosee yacto BeTpevanonyecss GopMbl moIre-
PEYHOTO cedeHusi u300paskeHsl Ha puc. 2.4.

IIo pacnonoscenuio roponckue noA3eMHbIE COOPYKEHHUS MOTYT
OBITH KaK IO/l 3ACTPOEHHOM, TaK U II0]] HE3ACTPOEHHOM TEPPUTOPHSI-
mu (puc. 2.5). Ilonsemibie 06bEKTHI, PACTIONOKEHHEIE TIOT] 3aCTPOEH-
HOM TepPUTOPHEL, MOTYT GHITH:

— U30AUPOBAHKHBIMY OT 3TAHUH U COOPYKEHUH;

— 8CMpOoeHHbIMYU — TIOf3eMHbBIE COOPYKEHHS, COBMEMIEHHbIE C
HOIBATBHBIMY 3TAXKAMU 3AHUST,

— NPUCMPOEHHbIMU — TIOA3EMHBIE COOPY>KEHHUSI, PACTIOIOKEHHBIE
PAIOM CO 3[aHUSIMM U IPUCOEIMHEHHDIEC K HUM TIOA3€MHBIMHU IIPO€3-
JIaMU U IIePEXO0JIaMH;

— 6CMPOEHHO — NPUCTPOECHHBIMU.

ITonseMubie COOpYKeHUsI, PaCIIONIOKEHHBIE HA CBOOOAHBIX OT 3a-
CTPOMKH y9aCTKaxX TePPUTOPHY TOPOJIa, PAa3MEMIAOT IO MATUCTPA/Ib-
HBIMH JOPOTaMH M MarucTPaTbHBIMH YIMIIAMH OOIIeT0POACKOro 3Ha-
YEHU, XK¢JIE3HBIMYU OPOraMH, CKBEPaMHM, IIapKaM¥, BOAHBIMH TIpe-
rpajiaMH, PasJMYHBIMU €CTECTBEHHBIMU M UCKYCCTBEHHBIMH TIPEIIAT-
CTBUAMY.

B 3geucumocmu om enybunvi 3anoxcenus (puc. 2.6) noxzeMHbe

COOPY>KEHHUS IIOAPa3essai0TCd Ha:
— MEAKO0Z0 3aN0HCEHUS, PACTIOINO-
XKeuHble Ha rayoune H < (2 + 3)B;

— enyboxozo sanomenus, H >
m (2+3)B, (tne B — wuaubospmuii
pasMep, MPOJIET WJIM BBICOTA IOIIe-

@ PEYHOTO CeYeHUsT BRIPaGOTKHM).

Puc. 2.4. @opMHI HOTIEpEYHEIE CeUEHHA
BBIPaboTOK, Hauboee 4acTo UCHomb3ye-
Mbie B DuHIHANN:

1 — KaHaIM3aIHOHHBIH TOHHEJb; 2 — HH3KO-
HANOPHBIH THAPOTEXHUYECKUH TOHHEb, 3 —

8 o
ponoauTeHa, 5 — 6oMboybexume, 6 — craH-
TIPOAYKTOB

KOJIJIEKTODHBIN TOHHEND, 4 — TOHHEJIb MET-
[H METPONIOJIMTEHA, 7, 8 — cKiIaabl HedTe-
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MeTo/Ibl TIPOXOIKU MOA3EMHBIX COOPYKEHUH OIpenensioTcs TIy-
6UHOM UX 3a7T0KEHHUS, KOHCTPYKTUBHBIMU OCOGEHHOCTSIMH, TOIIOTPa-
(bHUYECKMMH, TPaTOCTPOUTENBHBIMU U HWHXEHEPHO-Te0JOTMIeCKUMHU
VCJIOBUSIMU PaiioHa CTPOUTENBCTBA. CTPOUTENBCTBO MOA3EMHBIX CO-
OpY>XeHHUH MOXET OCYIIECTBISATHCS CIEAYIOLUMHE CIIOCOOaMuU: OMmKpbi-
MbIM, ONYCKHBIM, 20PHOLM, WUMOBLLM, MEXAHUIUDOSAHHIM ¥ CTIOCOGOM
npodasnusanusi. B CIOXHBIX MHXEHEPHO-T€OJOTHYECKUX YCIOBUAX
(cabple TPYHTBI, IIBIBYHBI M IIPOY.) IIPU IIPOXOJKE MOTYT IPUMEHSTh-
Cs1 CIeITHaTbHbIe METOIBI 3aKPEIICHUS] TPYHTOB: ICKYCCTBEHHOE 3aMO-
pakMBaHUE, IEMEHTAIUS, XUMIIECKOe 3aKpeIlIeHNe U IIPOY.

Io 63aumodeiicmeuto nodzemnozo o6sexma c eHewtieli cpedoi
(10 «3KOJIOTUYHOCTHU» ) TIOJI3EMHBIE COOPYKEHHST MOKHO KlacCUGpHU-
ITUPOBATH CIEAYIOIIAM 06pa3oM:

— COOpYXeHHsI, HEOOXOMMOCTh BO3BEIEHUST KOTOPBIX OIIPEZeIsi-
eTCa IUPEKTHUBHO, 6e3 yu4éra MX BO3MOXKHOIO B3aUMOZEICTBHA C

a ‘ a | 6

i
1t
A1

Puc. 2.5. PacnionoxeHue OA3EMHBIX COOPYKEHUI IO He3aCcTpoeHHol (a) 1
3acTpoeHHo# (6) TeppUTOpHUei

Puc. 2.6. Iloasemusie COOPYKeHUS MENKOTO (@) U riay6okoro (6) 3a10KeHHsT
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BHEINHeH cpefioil (0OBEKTH CIellMaJbHOTO Ha3HAueHMs], rpakaaH-
CKOHI 060POHBI, HEKOTOPBIE TPAHCIIOPTHEIE TOHHEJIH, NIEPBbIe JTMHUH
METPOHOJUTEHOB U IPOY.);

— COOPYXKEHHSI, TIPH MPOEKTUPOBAHUH U CTPOUTENBCTBE KOTOPHIX
3KOJIOTHYeCKHE (DAKTOPHI YYUTHIBAIOTCS B HESIBHOM BHIE (OOIBITHHCT-
BO TPAHCIOPTHBIX TOHHEJIEH U METPONOIUTEHOB, Noa3eMHble [OC u
T'ADC, pa3nuyHble XpaHUINIIA H T.IL.); ’

— COOPY>K€HMSI, IPU TPOEKTHPOBAHUU U CTPOUTEIBCTBE KOTOPHIX
MaKCUMaJIbHO YYUTHIBAETCSI B3AUMOIEHCTBHE MOA3EMHOTO 00bEKTa U
npupoaHoii cpeasl (Manexnas nnomanb, MockBa-CuTH, COBpeEMEH-
HbIE JINHUH METPOTIOJINTEHOB); .

— 0ObEKTHI, BO3BEIEHHbIE C 1[EJHI0 MUHUMHU3AIMH BJIHAHHS Bpen-
HBIX (PaKTOPOB Ha OKpYyXKamoILyio cpery (nmoasemusie AJC, XxpaHUIH-
12 arPECCUBHBIX U BPEIHBIX BEUIECTB, PAAHOAKTUBHBIX OTXO/0B, CO-
BpEMEHHbIE aBTOTPAHCIIOPTHBIE TOHHEJIH );

— COOPYXEHHS DKOJOTHYECKOTO Ha3HAYeHHs (aanepHaTnBHme
CUCTEMBI TEILIO- ¥ 3HEPTOCHAGKEHMS, UCIIOJIb3YIOUIHE COTHEYHYIO
3HEPTHIO, U T.IL.).

2.2. MoA3emHble COOPYXeHHUS TPAHCMOPTHOrO Ha3HAYeHHUS

2.2.1. TpaHcnopTHas ceTb ropoaa

@DopMuUpOBaHYE TPAHCIIOPTHOM CETH TOPOZA, B OCHOBHOM, OIpe-
ZIeJI1€TCS €T0 UCTOPUYECKHUM pa3BHUTHeM. B 3aBucmMocTy ot Havep-
TaHHSI MaruCTPaIbHO-YINYHON CETH BBIJIEJISIOT CAEAYIONINe TIJIaHK-
POBOYHBIE CXEMBI TOPOZIOB:

— paduanvnasn (puc. 2.7 @). ITa cxeMa XapaKTepHA IS CTAPBIX
rOpO/J0B, Pa3BUTHE KOTOPBIX HAYMHAIOCH B MECTaX ITEPECEYEHHST BaXK-
HbIX TOPTOBHIX HyTel. JlaHHAs cxeMa obecriedMBaeT KpaT4yaHIIyio
CBsA3b NepudepHifHHIX PalioOHOB ¢ TOPOACKHUM IIEHTPOM, HO, B TOXeE
BpeMs], 3aTPYAHSAET COOOIeHHE OTIAMEHHBIX nepu(epUuAHbIX paio-
HOB JIpYT C APYTOM. JTO IIPUBOJUT K II€PETPYKEHHOCTH TpchnopTOM
I[eHTPaJbHOTO SIAPA TOPOJIa;

— paduanvro-xonvyesas (puc. 2.7, 6) CxeMa pa3BUBAJIACh B CTAPIX
TOpo/iax, HaXOAIINXCS Ha TiepecedeHHN BaKHBIX TOPTOBBIX TyTell U
HMMeBIIUX CHCTEMBI KOJIBIIEBBIX YKPEIUIEHUI BOKPYT IIEHTpA. JTa cXe-
Ma 06ecTieyBaeT JOCTATOYHO YAOOHYIO CBSI3b OTAANEHHBIX PAKOHOB
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 a3MaTCKHX ropoJax, CoOXpaHs-

ropoia ¢ IEHTPOM — TI0 paJvaJbHBIM HAIllPABJIEHUSIM M MEXIY CO-
60if — 110 KOJIbIIEBHIM HalIpaBjIeHHUsIM. TeM He MeHee, paiuajIbHbIE Ha-
MIPaBJIEHH S, IO CPAaBHEHMIO C KPYTOBBIMHY, OKa3BIBAIOTCSI TIeperpyKeH-
HBIMH IIACCAXXKMPCKAMH U TPAHCIIOPTHBIMH MOTOKAMH, YTO TAKXKe TPHU-
BOAMT K TIEpEeHACHIEHHIO IIEHTPa TOPOZia TPaHCTIOPTOM; :

— npamoyzonbro-Ouazonanvias (puc. 2.7, 6) — XapakTepHa JJist
MHOTHX CTapBIX TOPOZIOB C ILJIAHOBBHIM Pa3BHTHEM OTHOCHTENBHO UC-
Topuyeckoro nentpa. ObJagaer TeMH e JOCTOMHCTBAMHU M HEJO-
CTAaTKaMH, YTO ¥ PaIHaTIbHO-KOJIbI[eBasi CXeMa, HO IIPH 3TOM XapaKTe-
pusyercsi 6ojiee paBHOMEPHBIM pachpefieJIeHHeM TPAHCIIOPTHBIX W
MACCaKMPCKHUX TMIOTOKOB I10- TEPPUTOPUY TOPOJIa;

. — seepuas (puc. 2.7, 2) — aHAJIOTUYHA paAHajIbHO- KOJII)HeBOI/I
06BIYHO XapaKTepHA /IS FTOPO/IOB, PACIIOIOKEHHBIX Ha HOOEPEXbeE;

— npsamoyzonvras (puc. 2.7, d) cxema XapaKTepHA 711 COBPEMEH-
HBIX TOPOZIOB C ILJIAHOBBIM pa3BUTHEM. E€ 0COOEHHOCTHIO SIBIISETCS
OTCYTCTBHE CTPOTO BBIPAKEHHOTO IIEHTPa ¥ PaBHOMEPHOE paclipesie-
JileHWe  TACCAXHUPCKUX |
TPAHCHOPTHBIX IIOTOKOB IO ¢
BCEM palioHaM;

— csobodnas (puc. 2.7, e)
cXeMa BCTpedYaeTcs: B HEKOTO-
PHIX CTapBIX €BPOIeHCKUX U

eT CpeJHEBEKOBYIO ILJIaHHU-
POBKY M OTJIMYaeTCs JOCTa-
TOYHO CJIOKHBIMHU TPAHCIIOPT-
HBIMU CBA3SIMU MEXIy paio-
HaMHU.

Y Iu4HO-TOpOXKHAS CETh
TOPOZOB TIPOEKTHPYETCS B
BH[le HENPEePhIBHON CHCTEMBI
¢ Y9€TOM (PYHKIIHOHAJIBHOTO
HasHayeHus YJIUIl B JOPOT,
MHTEHCHBHOCTH TPAHCIOPT-
HOTO | TeNIeXOMHOro ABMXKe-
HUS, ApXUTEKTYPHBIX U Tpa-

Puc. 2.7. OcHOBHbBIE CXeMbI TOPOICKUX
TPAHCTIOPTHBIX CeTell:

a — pandaiabHasg, 6 — MPSMOYTOJBHO-UAro-
JOCTPOUTEIBHBIX PeHIeHPIfI HaJIbHAs, ¢ — PaMaIbHO-KOJIbIEBas, 2 — Be-

TEPPUTOPHH. epHas, 0 — IPAMOYrojbHas, ¢ — cBoboaHast
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B kpymHBIX ropofiax ¢ paauasbHOH, pafnaJbHO-KOJIBIEBOH U
MIPSIMOYTOJIbHO-/INATOHAIBHON YIUYHO-AOPOXHBIMU CETSIMU CTapa-
10TCSI MAKCUMAJIbHO COKPATUTh 00bEMBE IBUKEHNS] HA36MHOTO TPAHC-
MOPTa Yepe3 TEPPUTOPUIO MCTOPHYECKOTO sipa OOIEeropoicKoro
HeHTpa IIyTEM YCTPOMCTBA 0OXOHBIX MATUCTPAIBHBIX YJINII, 2 TAKXe
NPOTSKEHHBIX ABTOTPAHCIIOPTHBIX TOHHEJEN TIIYGOKOT0 3aI0KEHIS
(mom3eMHBIX aBTOMAarucTpaieil) o HeHTPOM ropoja.

Ha nepeceyeHUsIX MArUCTPATBHBIX YIIUI ¥ IOPOT OOIIETOPOICKO-
ro 3HaueHUsl yCTPauBAIOT TIOJIHBIE U HETOJTHBIE Pa3BSI3KU B Pa3HBIX
ypoBHAX*. 17151 3TOr0 MOTYT UCIIOB30BaThCs aBTOJOPOXKHbIE U I1€llIe-
XOJIHbIe TOHHEJIH.

2.2.2. ABTOTPaHCMOPTHbIE TOHHEAH

lFoponckue aBTOTpaHCHOPTHBIE TOHHENH (puc. 2.8) cayKaT AJs
IIPONYCKa BCEX BU/IOB TOPOACKOTO HA3EMHOTO [TACCAXKUPCKOTO TPaHC-
nopta. OHM ipeHA3HAYEHBI JJI51:

— obecrieyeHns IBUAKEHUs TPAHCIIOPTA B Pa3HBIX YPOBHSX Ha
nepecevyeHus X, TPUMBIKaHUSIX U Pa3BETBICHUAX aBTOMarHCTpaei;

— yBeJIMYEHUS TMPOIMYCKHON COCOOHOCTH YYaCTKOB Marucrpa-
Jel;

— obecrieueHns MOABE3/Ia K MOA3EMHBIM TapakaM M aBTOCTOSIH-
KaM, TOPTOBBIM IIEHTPaM, BOK3aJaM, a3poropTaM H T.I.

Heo6X0ANMOCTh CTPOUTENBCTBA ABTOTPAHCIIOPTHHIX TOHHEJEH
06BIYHO BO3HUKAET IPU PEKOHCTPYKIHH CYNIECTBYIONINX H CO3MaHUU
HOBBIX CKOPOCTHBIX IOPOT ¥ Maructpaseil. CKOpocTh aBTOTPaHCIOP-
Ta ¥ NPONYCKHAS CHOCOOHOCTD TPAHCIOPTHHIX KOMMYHUKAIHIT orpa-
HHUYHMBAIOTCS TIEPEKPECTKOM € TiepecedeHHeM TPAaHCIIOPTHEIX TIOTOKOB
B oiHOM ypoBHe. Co3aHue TpaHCIIOPTHOH Pa3BsA3KH B Pa3HBIX YPOB-
HSX YCTPaHSIeT 33/IeP’KKH TPAHCIOPTA HA NEePEKPECTKE, CIIOCOOCTBY-
€T MOBBINIEHUIO CKOPOCTH, 00ecnieueHNI0 6e30MaCHOCTH [IBHXXEHHUS,
YBEIUYEHUIO TPOIYCKHOI cTIOCOOHOCTH MepeKPECTKA.

PasBs3ka TPaHCTIOPTHBIX TOTOKOB B HECKOJIBKHX YPOBHSIX OCYIIe-
CTBJISIETCS C TIOMOIIBIO 3CTaKa/l H TOHHeJeH. B mocientye roas He-

* KaTeropuu yJui, JOpOr U BapUaHTh! TPAKCIOPTHBIX PAa3BA30K IIPUBO-
astcs B CHull 2.07.01-89* «I'pagocrpourensctso. IlnaHupoBKa u 3acTpOii-
Ka TOPOJCKUX U cenbckux nocenenuii> 1 MI'CH 1.01-99 «Hopwmst u ipaBuia
[IPOEKTUPOBAHNUSA NJIAHUPOBKU M 3aCTPOHKH I. MOCKBBI». ‘
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Puc. 2.8. ABTomopoxkHbIH ToHHE b o7 yauuei Bopuca Tamymknia. Mocksa

-PEAKO yCTPAUBAXOT KOM6I/IHI/IpOBaHHBIe Pa3BA3KH C HECKOJIDKUMH HUC-

KYCCTBEHHBIMH COODYKEHUSIMU B OTHOM Y3JI€.

B oreuecTBEHHOM I'Pa/IOCTPOUTETBCTBE YCTPOMCTBO T€peceyeHMi
B PasHbIX YPOBHSIX OJJHUM U3 NepBbIxX npeanoxua npod. A.E. Crpa-
meHTOB: «IIpH 601b1I10} MOIHOCTH TPAHCTIOPTHBIX IIOTOKOB M HCYED-
TIaHUH BO3MOXKHBIX MEPOIIPHUSITHI 110 HOBHIIIEHHIO TPOIYCKHOM CII0-
COGHOCTH 3aTPYKEHHOTO IBIKEHHEM IEPEKPECTKA MIPEACTABIISIETCS
11es1ecO000Pa3HbIM IPUMEHUTH PAZUKAIBHOE CPEACTBO: YCTPOHTD Ile-
peceyeHne MaruCTPajbHBIX YJIHL C APYTUMH. meuaMn B PasHBIX
ypoBHsIX» [ Cmpamenmos, 1951].

Hepenko, npy IpoeKTHPOBAaHUY TPAHCHOPTHHIX Pa3Bsi30K B pas-
HBIX YPOBHAX, IPEANIOUYTEHHE OTAAETCSI TOHHEIBHOMY BapHaHTY, 4TO
CBSI3aHO C €70 rPaJIOCTPOUTENBHBIMY, aPXUTEKTYPHBIMH M TEXHHUYE-
CKHMU TIPEVIMYIECTBAMH 110 CPAaBHEHUIO C CTAKaIHbIM.

Paznuunbie nIaHKPOBOYHbIE PEMEHHS aBTOTPAHCIIOPTHBIX TOH-
HeJIell OTIMYAIOTCA HalpaBJIeHWeM TOHHEJS, eT0. OYepTaHieM B TLIa-
He, XapaKTepPOM Pa3BsA3KH TPAHCIOPTHBIX HOTOKOB 1 T.11. Bei6op mia-
HHPOBOYHOIT CXeMBI 3aBUCHUT OT KOHGUTYPAIIMH UMEIONHXCSI CBOOOI-
HBIX TEPPUTOPHUH B MECTe Pa3BsA3KH, TONOTpadQui MepeceKaloNIuxCs
Y IPUMBIKAIOIINX YJIHI, XapaKTepa FOpoICKOH 3aCTPOUKH, HH)XEHEP-
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HO-T€OJIOTUYECKUX YCIOBUM, HAIMIUSA U MECTOPACIIOIOKEHHUS NOJ-
3eMHBIX KOMMYHUKAIHIL. ‘

[onmyto pa3Bsi3Ky ¢ HelIPEPHIBHBIM ABIKEHHUEM 110 Hell OCHOBHbIX I
TIOBOPAYMBAIONIMX NIOTOKOB, /111 06eCIIeYeH ST HeTIPEPBIBHOCTH [BHIKe-
Hyd, yCTPaUBAIOT Ha NEpecedeHl OCHOBHBIX TOPOICKIX MATHCTpAJIEN.
B ycaoBusx TLJIOTHOM TOPOJCKOH 3aCTPOMKY JIeIA0T Pa3BSI3KH B IBYX,
TPEX U Gosiee YPOBHSX, obecreynBaiomme HEIIPEPBIBHOE ABHXCHHUE

- TPAHCTIOPTA IO IJIABHOMY HalpaBJIeHHIo (puc. 2.9).

Ha T-o6pasHbix npuMbIKaHusIX ABYX MarucTpajeil TpaHCIIOPT-

Hble TOHHEIU Dacio/IaraioT N0 HalPaB/IeHHIO TJIABHON MaTHCTPAJIH.
[Iponyck memexomoB B Mec-
Teé Da3BSI3KH OPraHU3YEeTCs
10 IOBEPXHOCTHU 3eMJIH TN
10 TOA3eMHBIM TeIeXo/-
HBIM TlepexofIaM NOJ| PaMIIo-
BBIMH y4aCTKaMH TPAHCIIOPT-
HOTO TOHHeJsI. B HekoTOpBIX

v

IMIyCKHOH CIOCOOHOCTH 110
HalpaBJIEeHUI0  OCHOBHBIX

i

I " Marucrpanei MoryT coopy-
JaThCsI TPAHCIIOPTHBIE TOH-
Hetd. PaMmnoBble ywacTku
@ YCTPauBalOTCs MO BCeW Imu-
PUHE TOHHEJA U COCTOST U3
B S— ABYX 4acTel, IO3BOJISIS IPO-
ITyCKaTh TPAHCIIOPTHHIE ITOTO-
KW HaJl TOHHeNeM (puc. 2.10).

m AHajnoruyHsie IIaHUPOBOY-
HbI€ pelleHus HCIIOJIBb3YIOTCSL

I

-— -
- —

M
Puc. 2.9. Cxemsl TPaHCHOPTHOIO TOHHE- TIPH TIPOCKTUPOBAHUU TPAHC-
Jisp Ha TIPSIMOM ITIePEKPECTKe: 06XaThil TIOPTHBIX TOHHEJIEH BAOJIb Ha-
BapUaHT NepeceyeHus (@) u ¢ opranusa- 6epexHbIX.
IKeil MOBOPOTOB C pasbes3faMH depes ABTOTpaHCHOPTHBIE TOH-

kBaprai (6) HeJIM CTapaloTcsl pacioJia-
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. AOBHEBIN yKIOH — 40 %. J{iis obecneve-

I
CIy4asiX CO3Ma€TCsI CUCTeMa
MOA3EMHBIX  IEIIEeXOIHbIX
= ~ IEPEXOIOB.
: ns yBenudenus 1po-

- TOHHEJIC IIEIIeX0A0B, TO IIPDU NIPDOCKTH- —_J

raTh Ha NPSAMOJIMHEHHON B ILIaHe Tpacce. ITO MOTUBUPYETCSI YCJIO-
BUSIMHU (€30MIaCHOCTY TOPOKHOTO IBHXKEHUST, BAAUMOCTH B TOHHEJE,
TPacCUPOBKH, CTPOUTENBCTBA U 3KCIAyaTanuy. KpuBoiuHeiinbie B
IIJIaHe TOHHEJIU MOTYT IPOeKTHUPOBATHCS Ha Che3/[aX C OCHOBHBIX Ma-
rucTpajel, Ha Y-06pasHbIX IPMMBIKaHHUSX, HA Pa3BUJIKaX aBTOMAru-
cTpaseit u npu Heo6X0AUMOCTH 06x01a (hyHAAMEHTOB 3aHUN U CO-
OpYKeHHUH, CYIIeCTBYIOIMUX TOHHeJeH, KOMMYHUKAIUNH U PYyTHX
MOI3eMHBIX 00beKTOB (puc. 2.11).

B HEKOTODBIX C/Iy4asX Ha KPYIHbIX IVIOMAZIX, IPHIMBIKAHHUSIX, TTe-

' pecedeHHUsX U pPa3sBETBAEHMSX TPEX U 60JIee MaTHCTpAJIel yCTpauBaoT

HECKOJIBKO M30JHMPOBAHHBIX WM B3aNMMOCBSI3aHHBIX aBTOTPAHCIIOPT-
HBIX TOHHEJIEH, TlepeceKaIoMuXcs B ABYX
YPOBHSIX.
L7151 mponycKa ABUXEHUS B IBYX U
6osiee YPOBHSX MOTYT YCTPAUBATHCS
MHOTOSIDYCHBIE TPAaHCIIOPTHblEe TOHHE-
JI.

|

MuHUMaNBHBIH PaguyC KPUBBIX B
aBTOTPAaHCIOPTHHIX TOHHEJSIX COCTaB-
ssieT 400+600 M, MaKCUMaJIBHBIH IIPO-

)

el

»

HUSI HOPMaJIbHOTO OTBOZA BOJBI TOHHE-
JU TPOEKTUPYIOTCS C JIBYXCKaTHBIM
IIPOIOTBHBIM ITPOGUIIEM.

Ecau rpagocTpouTENbHBIMU YCIIO-
BUSIMH IIpEIyCMaTPUBaETCs ABIKEHUE B

POBaHMM HEOOXOAMMO IIPEAYCMOTPETH
TPOTYaphl AJIsI METIeXOHOTO ABHKEHH
WUPHUHOI He MeHee 3 M, OTAENEHHEBIE OT
poe3xeil 9actu orpakaeHueM. Eciau
IellleXofHOe ABUXKeHHE B TOHHeje He
IPEAYCMOTPEHO, HEOOXOIUMO YCTPOii-
CTBO CJIyXeGHOrO TPOTyapa IIMPUHOMN
0,75 m. * Puc. 2.10. Tonuens gist yBe-
@Dopma IOTIEPEYHOTO CEYeHHs ABTO- JIMUeHHs TPOMYCKHOH crio-
TPaHCIIOPTHBIX TOHHEJIE! ONpee/IseTCs CO6H0CTH" MarucTpain Ha
rIyOMHON 3a/10XKeHUs, BeJuuuHOi m Y 1ACTKE €€ CyKeHnsI

P i N ]

\

-
-
-
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Puc. 2.11. [InannpoBodHas cxeMa pPa3BeTBISIOMETOCS TOHHES

XapaKTePOM PaCTpe/ie/IeH s BHEITHUX Harpy3oK 1 HHXXEHEPHO-TeO0-
JIOTMYECKUMH yCIOBUAMHU. TPaHCIIOPTHEIE TOHHETH MEJIKOIO 3a/10-
JKeHUs1 OOBIKHOBEHHO IPOEKTUPYIOT C IPSMOYTOIBHBIM TIOTIEPEYHEIM
cedeHreM. B HEKOTOPHIX CIy4asdX BO3MOYKHO CTPOMTENLCTBO TPaHC-
TIOPTHBIX TOHHEJIEH KOPOHOBOro NiIK KPYTOBOTO OYEPTAHUS.

CTpouTeIbCTBO aBTOTPAHCIIOPTHBIX TOHHEJIEH CITOCOOCTBYET 3a-
IIUTE FOPOICKOM Ccpelbl OT IyMa. B 601pIInHCTBE KPYIHBIX TOPO-
JI0B YPOBEHD LIyMa 3HAYNTEIHHO IPEBHINIAET 3HAYECHNUS, OIY CKae-
MBle CAHMTaPHBIMH HOpMaMH, npu4yéM 6osee 90 % 1ryma, B mpesie-
JlaX pa3BsA30K B OJJHOM YPOBHE, CO3/Ial0T Ha3eMHBIE TPAHCIIOPTHBIE
CpencTBa.

Bo MHOTMX TOHHENSAX IPUMEHSIOT aPXUTEKTYPHO-aKyCTHIECKYIO
3a0IUTY, YMEHbIIAOUIYI0, a HEPEAKO, W MOJHOCTHIO HUCKIIYAIOUIYIO
TPOHMKHOBEHHE IIyMa Ha TOPOJCKyIo TeppuTopuio. s aToro mpu-
MEHSTIOTCSI 3BYKOPacCenBalolie OrpaXk/IeHns], TTIOABECHbIE IIOTOKH,
CTEHOBHIE IIaHeJH. B KauecTBe 3ByKOM30/IMPYIOIIUX MaTePHaJIOB UC-
[IOJIb3YIOTCS: KEPaM3HT; KallpOHOBas, MMUHepajbHasd U ILIIaKOBaTa;
nopucThie 6ETOHHbBIE U KEPAMUYECKHE ILIUTHI; CTEKI00II0KH; 3BYKO-
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Puc. 2.12. MuorodyHKIHOHATbHBIE 06IMIIOBOYHBIE MTAHEI U3 CTaJIEKePAMUKH

u30HpyIomMi Kupnud. OHAM U3 IOCTEAHUX TOCTHKEHHIi B 3TOM
061acTH SBJISIETCS IPUMEHEHHE MHOTO(QYHKIIMOHATBHBIX obmi1o-
BOUHBIX aHeselt 3 cranekepamuku (puc. 2.12).

B nactosiee BpeMsi B MOCKBe BEIETCSI CTPOMTENHCTBO TPEThE-
0. TPAHCTIOPTHOTO KOJIBbI[A, NPeJHASHAYEHHOr0 AA yJyqIICHHA
OpraHM3aINy ABHXEHUS TOPOACKOTO TpPaHCNIOPTa ¥ Pa3TPy3KH UC-
TOPHUYECKOTO IIEHTPa TopoJa. BaxHoii COCTaBHOM YacTbio TPAHCIIOPT-
HOII CHCTEMBI SIBJISIIOTCSI aBTOTPAHCIIOPTHBIE TOHHETH 1 COMYTCTBY-
JOLI[IT€ UM KOMIIJIEKCHI TIO/I3¢MHBIX COOPY K€HHIi, BKTIOYAIOMIHE MO/~
3eMHbIE TapaXH M aBTOCTOSAHKH, XeJI€3HOJOPOXKHbIE TOHHEH, I1€-
[IeXOHbIE TI€PEXO/IbI, BBIXO/B K CTAaHIIUAM METPOIIOJIUTEHA, TOPO/I-
CKOii ¥ TIPHTOPOAHOI XeJIe3HOH IOpOrH, MarasuHbl, peKpealnoH-
HbIE 30HBbL. :

B 1999 roay Oblio 3aBEPUIEHO CTPOMUTENBCTBO TPaHCIIOPTHOM
pasBSI3KM Ha IIepecedeHuy 3-ro TPAHCIOPTHOTO KOJIbIA MocCKBHI ¢
KyTy30BCKAM TIPOCTIEKTOM. Pa3Bsiska MPEACTABIIAET coboit TpaHC-
IOPTHYO CHCTEMY M3 TOHHEJIBHBIX, SCTaKa/IHbIX ¥ HA3EMHBIX yHacT-
KOB, 06€eCIIeUNBAIONINX IBHXKEHIE TIEPECEKAIONMXCA aBTOMOOHMIBHBIX
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IIOTOKOB B Pa3HBIX YPOBHSIX B 6escBeTodoproM pexume (puc. 2.13).
TOHHUeJIbeIﬁ YJacCTOK TPaHCIOPTHOH PasBA3KH COCTOUT U3 ABYX TOH-
HEJIEN OCHOBHOTO JBH€EHHUA aBTOTPAHCIIOPTA TIO 3-My KonbITy U ye-
THIPEX 60KOBBIX TOHHEIEIH, obecreunBaonux Bee HaIIPaBJICHHS IBHU-

/
i
5
i

Puc. 2.13. ABrosopoxkHoe TonHe b HOE e
crmekToM. MockBa

pecedenne oz Kytysosckum mpo-

JEeHUS TPaHCIOPTa IIPH che3tax Ha KyTy3oBckui npocnekT ¢ Mock-
Ba-Cutu u u3 JIyxHukoB. B eiHOM KOMILIEKCE C TOHHEISIMH YCTPOe-
HBI [IB€ aBTOCTOSTHKH. '

~OpuuM u3 Haubosee CIOXHBIX 3IEMEHTOB TOHHEJEH CTato ux
TexHUYeCKoe 06ycTpoiicTBO. BAOIb HAPYKHBIX CTEH U IIEHTPATbHOM
OCH IIpeLyCMOTPEHB KOMMYHUKAIMOHHBIE KOJJIEKTOPHEI, 1107, Iiepe-
KPHITHEM TOHHEJeH paclosoXeHbl KOpoOa CHCTEMbI TIPHHY IUTENb-
HOii BeHTWJISIINK. Bce moacHCTEMBI yIIPaBIEHHS TOHHEIEM B LITAT-
HOM U HEUITATHOM PEXXMMAaX: BEeHTHWJISIIUH, JbIMOYIAMEHUS, T0Xap-
HO ¥ OXpaHHOM CUTHAJIN3aluy, TeJeaBTOMaTH4eCKOH CHCTEMEI YTI-
PaBJICHUS ABMKEHUEM TPAHCIIOPTa BBIBEEeHBI B €INHBIN AUCTIETYED-
CKUH MYHKT.

Bospiioe BHUManue ObLIO yIEeN€HO apXUTEKTYpHOMY odopMIte-
HUIO ¥ KOHCTPYKTUBHBIM PETIEHHSIM, CHIDKAIOIUM BIMSIHAE IIYMa 1
Bubpanuu. BHyTpenHue cTeHbl TOHHE €N OOIHIIOBAHBI CIIEI[ATbHBI-
MU naHeaaMu (puc. 2.14), NOANIOpHBIe CTeHHl, IIOKOJIY aBapUHHbBIX
BEIXOZO0B ¥ BEHTH/ISITAOHHBIE KMOCKA OBJIMIIOBAHBI IIATAMH [IOJH-
poBanHOro rpanuta (puc. 2.15). PammnoBbie yyacTKku TOHHe/leH 1 Ha-
3eMHBIe YYaCTKH Da3BSI3KH, PacllONOXKeHHble BOIM3M XUIOH 3acT-
POYKH, 3alUINeHbl NTYMO3aIUTHBIMUA SKpaHaMHU.

Puc. 2.14, BHyTpeFHee odopmaenne oxHoro 3 ABYX OCHOBHBIX aBTOTPaHC-
TIOPTHBIX ToHHeNel mox KyTysosckum npocrextom. Mocksa

Puc. 2.15. Odopmienue paMIIOBEIX Y4aCTKOB OCHOBHBIX aBTOAOPOKHBIX TOH-
nesell nog KytysoBckumM nmpocmnekToM. MockBa
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2.2.3. ABTOMarucTpasu

B neHTpanbHbIX paiioHax KPYHHEIX TOPOZOB H TOPOIOB-METAIIO-
JIHCOB HEPEJIKO CO3AAI0T HPOTSKEHHbIE ABTOTPAaHCIOPTHBIE TOHHEJH,
Ay6nUpyIomKe OCHOBHBIE aBTOMArHCTPAIN 1 06eCTeTHBAIOmTe pas-
BSI3KY NIBIDKEHHSI B Pa3HBIX YDOBHSX Ha HECKOJIBKMX y3nax. [[imHa
TaKUX TOHHEJEH MOXKET COCTaBAATH He OAMH KioMeTp. /lis Bheana
¥ BEIE3/Ia AaBTOMOOMIIEH M OCTAHOBOK OGINECTBEHHOTO TPAHCIIOPTA
TIPeyCMaTPHBAIOTCSI HPOMEXYTOUHbIE PAMIIBL.

Pa3BuTasi ceTb MO/I3eMHBIX ABTOMArMCTPaiell CIIOCOOHA IPAKTH-
YECKH MOIHOCTBIO 00eCTIeIHTh TPAHSUTHDIH MTPOIYCK TPAHCIIOPTHBIX
IIOTOKOB 4epe3 IeHTpalbHble paioHEI ropoaa. Tpacca MarucTpasib-
HBIX TOHHEJIeH 0/KHA ObITh YBA3aHA C PACTIOIOKEHIEM CYIIECTBY-
IOIIMX U MPOEKTHPYEMbIX KPYIHBIX NMOA3EMHBIX KOMILIEKCOB, rapa-
’KeH, aBTOCTOSIHOK, aBTO- U Xe/Ie3HOJOPOKHBIX BOK3AJIO0B ¥ APYTHX
06beKTOB TOPOICKON HHBPACTPYKTYPBL.

ITon3emMHble aBTOMArHCTPaIM HMEIOT PSAA NPEHMYIECTB Mepes
Ha3eMHBIMU. B nepsyio ogeperib, 5T0 MeHbIIAs LIOMIANb IOBEPXHO-
CTH 3€MJIH, 3aHIMaeMasi Bbe3/laMi U BBIE3/IaMH, BEHTHIIIMOHHBIMU
IMaxTaMH, 3CKAIATOPHBIMM TOHHEISIMU U [PYTHMH BCIIOMOTATE/IbHEI-
MH COOPYXEHHAMH, a TakkKe yN0OCTBO U CTaOUIIBHBIA TeMmepaTyp-
HBEI{ PEXHUM SKCILTyaTalld, Ge30macHOCTb IBIDKEHHS M 3al[iTa
TPaHCIIOPTHBIX CPEACTB OT HEBJIATONPUATHBIX KIMMATHIECKHX BO3-
AeicTBui. IIpn 5TOM NPOMCXONMT MOJHOE pasieNeHue TPAHCIOPT-
HBIX H [IEMEXONHbIX [IOTOKOB, CTAHOBHUTCSI G0JIee OCTYIIHOM, CBOGO-
HOU M yIOOGHON HazeMHas yJIMYHO-IOPOXKHAS CETb. Tpaccuposka
IO/3eMHBIX aBTOMAarucTpaleil 00ecedynBaeT MUHHMAIbHO-BO3MOX-
HYI0 JUIMHY JTMHMA, COEAMHSIONHX OTAe/bHbIE PalOHbI TOPOJA, C YIé-
TOM 0COGEHHOCTeH YyINIHO-TOPOKHOM CETH, PaCIIONOKeHHUs KpyII-
HBIX HA3€MHBIX M MOJ3EMHBIX COOPYKEHUIT M HHKEHEPHO-Te0IOTH-
9ECKHX YCJIOBUH PaliOHa CTPOUTEIBCTBA. BolAe IsieMble aBTOMOGIISI-
MH BHIXJIONHbIE Ta3bl YAAISIOTCS IOCPEICTBOM HCKYCCTBEHHOM BeH-

TUISIHH. ;
' oznzemHble aBTOMArHCTpany MOTYT AyOIHPOBATD CETh HA3EMHBIX
MarucTpanei, a, B OTAEMbHBIX CIYy4YasX, MOTYT PaclojaraThCs He3a-
BHCHMO OT IIOBEPXHOCTHBIX Tpacc (puc. 2.16).

B 3aBHCHMOCTH OT IPa/IOCTPOUTENBHBIX U HHKEHEPHO-TE0IOTH-
YECKUX YCIOBUH [I0/I3€MHbIE ABTOMArUCTPAIN MOTYT GBITS:
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Puc. 2.16. Ilogzemuast aBToMarucTpaib (IIPOeKT)

MenK020 3anoxcerus. IIpUMEHSIOTCS B MAJI03aCTPOEHHBIX H IEPH-
(dbepuiiHbix ropoAckux patioHax. FIMeoT pocThle U KOPOTKHE Bbe3-
bl ¥ BBIE3/IBI HA TIOBEPXHOCTh. CTPOUTENBCTBO TAKUX AaBTOMATUCTPa-
JieH B IIeHTPaJIbHBIX PaiioHaX ropojia OCJIOXKHAETCS YCAOBUAMHU Tpac-
CHPOBaHus1, TpeOyeT MepeyCcTPOMCTBA MOA3eMHBIX KOMMYHHKAIHIA,
HapyIilaeT HOpMaJibHBIE YCJIOBUS ABHKEHHUS [IeIIeX0J0B U TPaHCIIOP-
Ta Ha [EPHOJ] CTPOUTEIILCTBA; ]

21y60K0z0 3anoxcenus. [IpUMEHSIIOTCS B IEHTPAJIBHBIX palioHax
KPYIIHBIX TOPOAOB. XapaKTepH3yIOTCsI CBOOOJON B BBIOOPE TPACCHI,
He3aBHCHUMOCTBIO OT IMOA3EMHBIX KOMMYHHKAIHUi, MUHUMaJIbHBIMU
HapYIIEHUSAMH YCIOBHH JOPOXKHOTO ABUXXEHUS IO CYIIECTBYIOMIMUM
MarucTPayisiM, BO3MOKHOCTBIO Pa3MeIlleHHs IO Tpacce aBTOMAarucT-
PaJIi IOA3EMHBIX CTOSIHOK TPeOYeMOit EMKOCTH.

['y6uHa 3a10KeHMsI TIO3€MHBIX ABTOMATHUCTpaslel onpeesser-
CsI YCJIOBHSIMU PACIOJIOKEHUS B ONHOPOAHBIX YCTOMYUBBIX HeBOZIO-
HOCHBIX IDYHTaX H OCYLIECTBJIAETCA HHXeE I10J3eMHBIX KOMMYHHKa-
1M, KOJUIEKTOPHBIX TOHHEIEH U METPOTIOIUTEHOB, 0OBIYHO 3aJIera-
mux Ha rayoune He 6osee 30 + 40 M.

ITon3emHpIe aBTOMATHCTPAIH PACIIOIaraioT, 10 BO3MOKHOCTH, Ha
IPsSIMOTMHEHHOM yuacTKe. KpuBOIMHEHHbBIE Y9aCTKN UCIIOIB3YIOTCS
JUIST IPUOJIMKEHMST MATHCTPAJTEH K BAXKHBIM FOPOJICKUM OOBEKTaM, I7ie
IpelyCMaTPHBAIOTCS Bbe3/Ibl M BHIE3NIbl, a TaKXe B MeCTax OTBETB-
JIeHWH K CYIIECTBYIOIUM ITO3€MHBIM COOPYKEHHSIM. ]

DopMa NONEPEYHOro CeYeHUsI MaruCTPaIbHBIX TOHHEJeH 3aBH-
CHT OT cocoba MPOXOAKU U HHKEHEPHO-TEOJOTHIECKUX YCIIOBHIL.
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IIpu rmybokoM 3a0keHHH OOBIKHOBEHHO NPHUMEHSETCS KPYyroBasi
(dbopMa nornepeyHoro ceyeHus, 1erecoobpasHasi o YCJIOBUSIM CTAaTH-
yeckoit paboTel KOHCTPYKIWIL ¥ TO3BOJSIIONAst PA3MECTUTD 3a raba-
pHUTaMU Ipoe3/ja OTCEKH IS IPOIYCKA MHKEHEPHBIX KOMMYHUKAIUH
¥ BEHTHJIAIIMOHHbIE KaHaJbl (puc. 2.17). '

B 0611eM KOMILTEKCE MMOJ3€MHBIX aBTOMaruCTpajiell TiIyboKoro
3JI0’KEHHST COOPYKAIOT HMIAXTHBIE CTBOJIBI, B KAYeCTBE KOTOPBIX KC-
HOJIB3YIOTCS BEPTUKANBHBIE UJIM KPYTOHAKJIOHHBIE BRIPAOOTKY Ira-
MeTpoM oT 4 10 10 M u ray6unoit 10 + 80 M. Ha cragum crpoutesns-
CTBA ¥ 9KCILTyaTaliu¥ MAarMCTPaIM NIAXTHHIE CTBOJIBI UCIIOIb3YIOTCS:
B KayecTBe Pa3BeIOYHBIX BHIPabOTOK B IIpoIlecce HHXEHePHO-Te0I0-
TMYECKUX = M3BICKAHWH; IJIs
ODUEHTHDOBKH  IIOI3€MHBIX
BBIPabOTOK MPU IIPOBENECHHH
reoie3auyecKo-MapKiehgep-
cKuX paboT; AJIs CO3[aHus [0-
[OJHUTEIbHBIX ~ 3a00€B 110
Tpacce IPOTSKEHHOTO TOHHE-
Jist; I71s BEHTHJISITUN U B Kaye-
CTBE HECYIIUX KOHCTPYKIMM
JIECTHUYHBIX CXOZIOB, TH(TOB,
WHXXEHEPHBIX KOMMYHHUKAIIMH
B [epuoj sKcIutyatanuu. Ilo-
MepevyHoOe CedyeHUe MIaXTHHIX
CTBOJIOB MOXe€T OBITh KPYro-
‘BBIM, TIPSIMOYTOJIBHBIM, MHOTO-
YTOJIbHBIM WM OBOMAAJILHBIM.
Pasmepsl momepeyHOTO ceye-
HUS IAXTHBIX CTBOJIOB OIIpeE-
JEJSI0TCA UX Ha3HAYEHHUEM.

B MockoBsckoM rocyaap-
CTBEHHOM TOPHOM YHHUBEpCH-
Tere paspaboraHo 06OCHOBA-

HUEe CTPOUTENBCTBA B MOCKBE
Puc. 2.17. @opmsi OTEPEYHOTO cede-
HHUS MATHCTPAJIGHBIX TOHHEEH: ABYX HoﬂseMH?X aBTOMArucT-
@ ~— IBYXIIOJIOCHBIX, 6 ¥ ¢ — 9eTBIPEXIION0C- paJieil IpoTsxkEHHOCThIO 20 KM
HEIX, 6 — TPEXMOJIOCHBIX, 2 M 0 — MecTuno-  KaXJas [Cy66o_muu, 2000].
JIOCHBIX Kommekc BbIpaboTOK, IIpH-
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_JleHMHCKMH TIPOCIIEKTHI

MBIKAIOHIUX K aBTOMArucTpPaisM, BKIIOUaeT MOJ3EMHBIE TapaXkyl, aB-
TOCTOSIHKY, TEEX0HRIE IEPEXOEI, BBIXOABI K CTAHI[USIM METPOIIO-
JIUTEHA, MaTra3WHbI, 30HBI OTABIXA, OT/I€IbHBIE IIPOM3BOACTBA.

[Ipm cTpONTENBCTBE MTO3EMHBIX aBTOMArNCTPaseil ¥ MPUMBIKAIO-
HIAX K HIM KOMILTEKCOB BBIPaGOTOK IJIAHUPYETCS MOy THAs 100bI4a
MOJIE3HBIX MCKOTIAEMBIX, UX mepepaboTKa U MOTYYEHHE CTPOUTENb-
HbBIX MaTepHaJoB: lecKa, eGHs 1 IEMEHTA. :

[TonzemHubie aBTOMAruCTPayiv IIPOEKTHUPYIOTCS B BUJIE TIPSIMOJIH-

HEHHBIX B IVIaHE IIoNIapHO MMapaJule/IbHbIX ‘IeT-BIpéXHOJIOCHbIX aBTO0-

POXHBIX TOHHEJEH ¢ OMHOCTOPOHHUM JBHXXEHHEM TPaHCIOPTHBIX
CPEeACTB, ¢ IPOMEXYTOUHEIMI Bbe3laMH—Bhle3/laMy, 060POTHBIMU
KaMepaMH, COeIMHAIONMME MATUCTPaJIbHbIE TOHHENH, JJIs U3MeHe-
HUS HATIPABJIEHUS IBVKEHMS] TPAHCTIOPTA.

IlepBIit TOHHE D AOJIXEeH HAYUHATHCA Ha A pOCIaBCKOM mocce ¥
margopmsl «CeBepsiHnHy CeBepHOI JKele3HOHN TOPOTrH M 3aKAHYH-
BaThcs Ha nepecedenun Jlennnckoro u JloMoHOCOBCKOrO IpocIex-
TOB (puc. 2.18, Tounens I). Bropoit TonHenb 6yneT BHIXOANTH HA 1T0-
BepXHOCTD Ha JleHuHrpan-
CKOM IIpOCIIeKTe Yy CTaH-
nnu MeTpo «Coxojy ¥ Ha
Bosrorpaackom mpocmex-
Te y CTaHIIMU MeTpo «BwI-
XUHO» (puc. 2.18, ToHHETD
IT). Takoe pacnosoxeHnue
TO/I3€MHBIX . ABTOMATUCT-
paseil MO3BOJIHT obectie-
4YUTb CKBO3HOU TIPOIYCK
TPAHCIIOPTHBIX  CPEJICTB
uepes ropoz 6e3 Bble3/1a HA
MIOBEPXHOCTDb, Pa3rpy3uThb
Canosoe koubito, fApoc-
JaBCKoe mocce, IipocnekT
Muwupa, Jlennnrpajckuii 1

ropoaa. Obe Tpaccer 6yayT
II€PECEKATbCA B DPA3HBIX  Pyc, 2.18. CxeMaTHieCKHIT TIaH Tpacc CKO-
VPOBHAX M COEAWHSITHCS POCTHHIX TIOA3EMHBIX aBTOMarucTpanei.
che3maMu M 060pOTHBIMM  Mocksa

7 9-343
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KaMepaMH, TI03BOJIIONMMY aBTOMOOHIIAM TIepee3kaTh C MArHCTPaIn
Ha MarucTpaJjib Mo 3eMJIEH.

Bre3aasle-Bble3IHbIE YYACTKU TOHHEEH IPOEKTUPYIOTCA ABYX-
HOJIOCHBIMH C YCTPOMCTBOM B MECTE UX CONPSIKEHUS C MarkCTPajib-
HBIMU TOHHEISIMY  JONOJHMTEIbHBIX ABYX MOJOC JJIMHON OKOJIO
100 M (puc. 2.19)..

B TOHHEISIX MPOEKTUPYIOTCS: MPOJOJIbHO- CprI/IHaSI cXeMa BeH-
THASAIMY, obeciiedrBaoiias IpoBeTPUBaHUe Y4aCTKOB MEXY Bbe3-
JaMu-Bble3flaMU JJIMHOM 710 3 KM 6€3 IPOMEeXyTOYHbIX BEHTHJISIH-
OHHBIX KHOCKOB; aBTOMAaTHU3MPOBaHHas CUCTEMA -9KCIUTyaTallud H
KOHTPOJIsI, TI03BOJIAIOMAs € MOMOIIBIO TesleMeTpUH HabIIOIaTh 32
JBYJKEHUEM B TOHHEJIE, KOHTPOJIHPOBATh 9KOJIOTHIECKYI0 06CTaHOB-
Ky, 06ecIieunBaTh IPOTHBOIIOXAPHYIO 6€30I1aCHOCTb.

Ha y4acTke TpeTbero TpaHCIIOPTHOTO KOJIbHAa OT AHJPEEBCKOM
HabepexHoii o y/uibl BaBuoBa 3aBepIIeHO CTPOUTEIBCTBO ara-
PHUHCKOTO TOHHeJIS, IPelyCMaTPUBAIOIIETO COOPYXEHHE aBTOMO-
6UIBHOTO U JKEJIE€3HOJOPOKHOTO TOHHEJIeH, IPOJIOXKEHHBIX MapaJl-
sepHO My TAM Magoro koabia MockoBckoii xesesHoii noporu. He-
06X0IMMOCTh COXPaHEHUS CYIIECTBYIOIUX OTMETOK KeJEe3HOLO-
POXKHBIX TTyTeil ONpe/ie/InIa pasMellleHUe Ipoe3xKel YacTH aBTo-

TPAHCIIOPTHOTO TOHHeJSI HaJ IIEPEKPBHITHEM JEJIe3HOLOPOXKHOIO
(puc. 2.20), nanee 06a TOHHEsS TIPOXOASAT B OAHOM yPOBHE TIOX Jle-
HUHCKUM IIPOCIIEKTOM U HAJ CYIIeCTBYIOIIel cTaniuel meTpo «J/le-
HUHCKUH IPOCIEKT». [IpoTsSKEHHOCTh aBTOTPaHCIIOPTHOTO TOHHEJISI

Puc. 2.19. Ilonepeuroe ceuexyie COMPSIXEHUA MaruCTPAJIbHOIO U BBE3THOI0O—
BBIE3THOrO TOHHEJEH
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Puc. 2.20. Tlonepeunoe cedenue Tarapunckoro Tounenss. Mocksa [ Cmebfnos,
2000]:

1 — XeNe3HOAOPOXHEBIN TOHHEND, 2 — aBTOTPAHCIOPTHHII TOHHEb, 3 — BEHTUISALA-
OHHHH KaHal, 4 — TEXHHYEeCKHE TIOMEINeHAA

coctasiisieT 900 M, kejie3H0m0poxkHOr0 — 920 M. B 06uiem xoMILIek-
ce C TOHHEJISIMU BO3BEJIEHbI CUCTEMBI HH)KEHEPHOTO ObecIieyeHus U
[IOA3eMHBbIe aBTOCTOSAHKHU. Bee nmoaseMHbIe IOMeEIeHUsT 06 beHEHD
OJTHUM KOHCTPYKTUBHBIM PEIIeHUEM B MHOI‘OHpOJIeTHyIO MHOTOSIpYC-
HYI0O NPOCTPAaHCTBEHHYIO PAMHYI0 MOHOJUTHYIO Ke€l1€300€TOHHYIO
KOHCTPYKIMo. Hazi TOHHENSIMY IUIAHUDYETCSI pA3MECTUTh PeKpeaiu-
OHHBIE 3eJIEHBIE 30HBI B CTBOPE 3MaHus Poccuiickoit AkazeMun HayK
u Hecky4yHoro cazma, TOProBble IIOMEIEHUS U 30HbBI OTIbIXA.

B nacrosiee BpeMst HAUMHAETCS CTPOUTENBCTBO aBTOMOPOAKHBIX
ToHHeJel mox paiioHoM JledoproBo B Mockse. Tpacca mpoekTupye-
MBbIX TOHHENEH AanHoM okosio 3200 M AOJKHA TPOUTH B CJIOXKHBIX
VMHXXeHEPHO-Te0JIOTHYECKUX U IPAZOCTPOUTENBHBIX yciioBUsix ot [loy-
TOBBIX yJjuIL 10 nomaau [IposoMHoil 3acTaBHI MO 3a110BEAHO 30-
HOU MCTOPUYECKOTO U apXUTEKTYPHOro MaMsATHUKA <«JledopToBo».
BriepBrie B 0TeYeCTBEHHOU IIpaKTHKE TOHHEJIECTPOEHUS TIPeICTOUT
COODYIUTH /Ba OJIM3KO PACIONOKEHHBIX IapajjelbHbIX TOHHENIS
GOJIBIIOr0 JUAMETPA JIIST IPOIMYCKa aBTOTPAHCIIOPTA € TPEMS ITOJIO-
CaMM JIBUXKEHMsI B KX I0M ToHHene. OMHOM U3 BaXHEHIINX IpobIieM,
BO3HUKAIONIMX IIPH CTPOUTENHCTBE TOHHEJS, SBJISETCS MPeoTBpa-
IeHKE TIPOCATOK JHEBHOH MTOBEPXHOCTY IIPU IIPOXOIKE IO/ 3aHUS-
MH U COOPYKEeHUSIMUA OXPaHsAeMOM 30HBbI.

99



CTpouTeNbCTBO KOMILIEKCA TOA3EMHbBIE COODYXEHHH TPeThero
TPAHCIIOPTHOTO KOJIbIla MOCKBBI IIO3BOJIMT PEIIUTD DA/l BAXKHBIX Tpa-
JIOCTPOMUTEIHHBIX 3a/1a4:

yJIydllleHre KauecTBa TOPOACKOI cpesisl U e€ 61aroycTpoiicTBO;

HOBBIIIEHHE aPXUTEKTYPHO-XyJ0KECTBEHHON IIEHHOCTH OTAE/Ib-
HBIX PaliOHOB; o

COXpaHeHHE IPUPOAHOM CPebl Ha 0C000 0XPaHSIEMBIX TEPPUTO-
PHSIX; ,

a TaK)Xe COITMATbHBIE 3a1a4H:

5KOHOMMS BDEMEHH [IJIA IIPoe3/ia B IIEHTP ropoja u 06paTHo;

COKpAallleHHe TPAHCIIOPTHBIX TIOTOKOB Yepe3 IeHTP, HOBHIIIEHNE
6e301aCcHOCTH IBHUXKEHUS,

' CHIXeHHE TPaHCTIIOPTHBIX HaTPy30K Ha FOPOZICKHE aBTOMAaruCTPaJIH;

COKpallleHHe TPAHCIIOPTHBIX <ITPOOOK>;

YJIyYIIeHHE 3KOJOTHYECKOH CHUTYallMu MyTEM CHUXEHHUS Bpe-
HBIX BHIOPOCOB B aTMOC(depy.

2.2.4. TlemwexoaHble TOHHEAH U MEPEXOAbI

OnHoli U3 BaKHEHUIINX TPAHCIIOPTHBIX MPOOIEM KPYIHBIX TOPO-
JIOB SABJISIETCSI YIIOPSIZIOUEHE TIENIeX0IHOTO IBIKEHNUS TIYTEM CcO3/1a-
HUS CIIENIUATBHBIX [IENIEXOAHBIX IyTeil. ITH IIyTH JOJKHBI OBITH H30-
JINPOBAHBI OT TPAHCIIOPTHBIX CPEACTB, YAOOHBI U AOCTYITHBI IS HA-
cesleHUs1 W TIPU3BaHbl 00ecreuynBaTh CBSI3b CO BCEMH 3JIeMEHTaMU
HHOPACTPYKTYPHI TOpo/a. ;

HazeMHBIfl Iepexo/;, HeCMOTPS Ha CIieI[HalbHbie MEPOIPUATH
o obecreueHuo 6€30IIaCHOCTH IIEMIEX0I0B (PasMeTKa, OCTPOBKH Oe-
30MacCHOCTH, 4E€TKHE yKa3aTeJau, CBETO(POPHOE perynpoBaHue, OT-
paXIeHusA Ha TPoTyapax) MOJHON 6e30mMacHOCTH MENeX010B He ra-
pantupyeT. KpoMe 3Toro, Hajiune Ha3eMHOTO TMepexoja BIUSIET Ha
CKODOCTHOH PEXHUM TPAHCIIOPTHHIX CPE/ICTB, HEITPEPHIBHOCTH JABIKE-
HUS, OBBINIIEHNE YPOBHS 1ITyMa BI0JIb MarucTpaiu. [IoaToMy Hepen-
KO IPUMEHSIOT IIelleX0/Hble IepPeX0/bl MOCTOBOTO, TOHHEIBHOTO
(puc. 2.21) n nogmMocToBoro (puc. 2.22) THUIOB.

[TemexoaHbIii TEpexo/ TOHHENBHOTO THUIA UMeET Cieaylouine
TIpeUMyTieCcTBa IlePel MOCTOBEIM: MEHBIIIAs BHICOTA TOABEMA U OILYC-
KaHMS IIEIIeX0/[0B, OTCYTCTBHE IIPOMEXYTOYHBIX OIIODP, CHIKAIOMIMX
BHIUMOCTH TPAaccChl, a TaKkXe 3aMUTa IeNIeX0l0B OT BO3AEHCTBH
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Puc. 2.21. Ilemexonuserit TonHeas. IHTyTrapt

Puc. 2.22, ITogmocToBOH nelexonubrii mepexon. Mocksa

BPE/IHBIX Ia30B, BBIAEASEMBIX aBTOMOOUJISIME, U OT HEGIATOIPHST-
HBIX IIOTOAHBIX ycaoBUi. [lemexoHbIEe MOCTHI XyXKe BIUCHIBAIOTCS B
apXUTEKTYPHBIA aHcaMbJ1b roposia, HEPEAKO BOBHUKAIOT TPYAHOCTH C
pa3MelieHreM CX0/10B ¢ MOcTa. B Toke BpeMs, TelexoiHbie TOHHEIN
He CTECHSIOT NPOE3XYI0 YacThb IOPOTU M JieTde OCYTIECTBIAETCS UX
CBA3b C Ha3eMHbIMH M NIOA3EMHBIMHU COOPY KEHHUAMH.
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[Temexonnsle TOHHEH 1 IIEPEXO/BI B TOPOZAX COOPYIKAIOT;
— Ha MarucTpasix ¢ HENPEPBIBHBIM [ABHKEHUEM TPaHCIIOPTa;
— Ha IIePEKPECTKAX, IPHMDIKAHHSX KK Pa3BHJIKax yJIHIl ¥ JOPOT,
Ha KPYIHBIX IJIOWAASX, Te NHTEHCHBHBIE TPaHCIIODTHHE ITOTOKH
3aTPYAHAIOT CBOOONHOE U Ge30MACHOE JBIGKEHIIE MEMIEeX0/I0B B Off-
HOM YPOBHE ¢ TPaHCIIOPTOM; R
— B MeCTax HaubOIbINEro TATOTe S HEMEXOAHBIX TOTOKOB (oko-
JI0 CTaHIIMH METPONOIHTEHA, X€JIE3HOLOPOXKHBIX, ABTO-, a3POBOK3a-
JIOB, TOPTOBBIX IIEHTPOB, 3pETHIIHBIX NPENNpPUATHH, CTAMOHOB, TAp-
KOB U T.ZL.);
— B COCTaBE KPYNHBIX TPAHCIIOPTHBIX PA3BSI30K;
— TPM IEPECEIEHNH B YePTe TOPOJA HA3EMHbBIX JIMHHH KeIe3HbIX
AOPOT, METPOIIONUTEHA KM CKOPOCTHOTO TPaMBast; -
— TIPH I€PECEYEHHH BBICOTHBIX WM KOHTYPHBIX MPEeNATCTBUIH*,
Ha ymumax cxopocraoro ABMKCHUS, THHUSAX CKOPOCTHOTO TPaM-
BaA M XKEJIE3HBIX 0POTax MOA3EMHbIE IENIEX0[HELE IIePEXOMIbI YCTpau-
BaioT ¢ mHTepBanioMm 400—800 M, Ha MaruCTpalbHBIX Y/NIAX HeTpe-
PBIBHOTO IBYXKEHHUS — ¢ HHTEPBasoM 300—400 M [CHuII2.07.01-89%).
B kpymHbix ropogax COOPYKArOTCS NOA3EMHbIE MEMEXOIHbIE Te-
PEXOABL B pasHBIX YPOBHsX. VX pa3Mmermaior BOJIN3H KPYIIHBIX TpaHc-
TIOPTHBIX y3/10B (BOK3aJI0B, A9PONOPTOB M TIPOY. ), TOPTOBBIX M M-
HUCTPATHBHBIX IIeHTPOB.
Hepenxo nemexoaunie ToHme M BO3BOJAT HE TOJIBKO B rOPOZAX,
HO ¥ Ha TPacCaX BHETOPOACKHX ABTOMOOMIbHBIX U JKeJIe3HBIX ZOpoT,
Ha CTaHIMSX W NIePEroHax, Ajs epecedeHns HeGombImx BBICOTHBIX
1 KOHTYDHBIX NIPeNISITCTBYI. B HekoTOpbIX IPDUMODPCKHX KYPODPTHBIX
TOPO/laX yCTPauBalOTCsI MEMeXOAHbIE TOHHENN B KOMILIEKCe ¢ -
TOBBIMH ITOTbEMHMNKAMH. ;
linanupoBoynmie pemenns moxzemMupx NEUEeXO0AHbIX IIEPEX0I0B
3aBUCAT OT TOMOTPaUIECKMX U IPaZOCTPOUTETBHBIX ycaoBuii. B
TIIaHE TICIEXO0HbIe TOHHEJIN CTAPAIOTCS PACIIONATAT EePIeH/HKY-
JIAPHO K HalPaBJIeHUIO Ipoe3na. Ecau BOIU3H oT TIPOEKTUPYEMOTO
TI€PEX0/1a UMEETCS CTAHIIMA METPOIOINTEHA, TO PacmoJIoXeHne TOH-
HeJIel COYeTaroT CO BXOJIOM Ha CTAHIIHIO. Ipu mepecegennm cxopoct-

" K BBICOTHBIM IIPEIATCTBHAM OTHOCSTCS XpeBTHi, BOIOPa3/eThl, XOMMHL,

YUTeabst, 1aMObl, HACHIIH, PA3IMIHBIE MHXKeHepHble coopyxkerns. K xontyp-
HBIM — OBpar", peKu, KaHabI,
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HBIX JIOPOT, aBTOMarucTpajel, TUHUHN Kejle3HON TOPOTH, BBICOTHBIX
¥ KOHTYPHBIX TIPEMSITCTBUM yCTPanBaloT OAWHOYHBIE MTENIEXOAHbIE
TOHHEIW JUHEHHOTO ThMa (puc. 2.23). ECJIH NIMpUHA TPOTYapoB Ha
y4acTKe BZ0JIb MaruCTpay HELOCTATOYHA JIJIsI IIPOITYyCKa IIENIeX0/0R,
TO MOZA3eMHBIE TTEPEX0IBI MOI'YT TPACCUPOBATHCS BLOJIb MaruCTpaHy,
C OTBETBJIEHMAMH JIJ151 BX0Za M Bhixoza. Kpome TOTO OUHOYHBIE TOH-
HeJIH JIMHEHHOro THIIa IPOeKTUPYIOTCS Ha MePeKpECTKaX aBTOMaru-
cTpajiell ¥ Ha ITOMIA/SX, PACconarasich TIO HATIPABJIEHHIO TJIABHBIX
TenIeX0/IHBIX IIOTOKOB. YacTo Ha ePeKPECTKAX M TIJIOMAMISAX TIPOeK-
THDYIOT CETb MEMEXOAHBIX TOHHE/EH B BULE MIPUMBIKAIOIHX APYT K
IPYTY, IePeceKaloMXCs i Pa3BeTBIIAIOMMXCS Kopnaop036mm 3aMK

HYTOTO KOHTYpa (puc. 2.24, a). [Ipu "HTEHCMBHOM aBTOMOGHIBHOM 1
HEMEXOAHOM [ABIKEHUH, B CTydae Ipeobiaganus TPAMBIX IIEIEXO/-
HBIX TIOTOKOB, NTPEIYCMATPHUBAIOT CHCTEMY M3 YETHIPEX TOHHEJEH IO
JIByM HampasieHusM (puc. 2.24, 6). B ciydae mpeobiananus merie-
XOJHBIX TOTOKOB B IMATOHATBHBIX HATIPABIEHUSIX TOHHEIHU MOTYT yC-

- TpamBaThCA 110 X-06pasHoii cxeMe (puc. 2.24, ¢). Ha KpyIHBIX TPaHC-

MIOPTHBIX Pa3BsI3KaX IEMIEXOHbIE TEPEXOAbI COOPYKAIOT B 001IIEM
KOMILTIEKCE € TPAHCTIOPTHBIMU TOHHEISIMH. )

Ha Gosplux miaomansx, rae cxoaarces 6osee 9eThIPEX KPYITHBIX
MarucTpaiei M yJHIl, YCTPAUBAIOT I[eHTPAIbHBIA paclpeReuTeb-

b
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Puc. 2.23. OauHoYHbIH ITEIEX0/HbIH Tepexoy JUHeHHOTO THITA
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Puc. 2.24. CxeMbl pacIoIoXeHHsI NENIEXOAHBIX TOHHe el THHEHAHOro THIa
Ha ITepeKpECTKe B BHJIe 3aAMKHYTOT0 KOHTYpa (&), YeThPeX TOHHeel 110 ABYM
HanpasjienusM (6), no X-obpasnoit cxeMe (6)
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Puc. 2.25 (cupaBa). IloaseMusle enexoagbIe MePeX0/bl 3aT5HOTO THIIA KDY -
TOBOTO (@) ¥ NOAUTOHANBHOTO (6) OYepTanmiL
17— pacr{pezermTeJIbeIﬁ 3aJn, 22— IenmexXoJHble TOHHEIH

HbIA TIenIexXo/iHbIH 3an (puc. 2.25), K KOTOPOMY PUMBIKAIOT OTAEIb-
HbIE NO/I3€MHbie KOPUIOPHI, BEAYMIAE K TPOTyapaM, OCTaHOBKaM 06-
TIECTBEHHOTO TPAHCIIOPTA, CTAHITUAM METPONOANTEHA, TOPTOBBIM |
aZIMUHHUCTPATUBHBIM 31aHUSIM. COOpYXKeHHe IIEHTPAIBHOTO 32714 M0-
3BOJIsIET PABHOMEPHO paclpenesuTh IelleX0aHble TIOTOKU U PasMe-
CTUTH B HEM MarasuHbl, KHOCKH, TOPTOBbIE JIOTKH, Kade, pecTopaHsI,
pEKJIAMHBIE BUTPUHBI M CTEH/IBI.

Tnybuna 3am0keHusI HEUIEXOIHBIX TOHHEIEH HA3HAYAETCS MUHH-
MaJIbHO BO3MOXHOM C yUETOM PACIIOIOKEHNS IOA3EMHBIX KOMMYHHU-
Karuii u ocobeHHocTed penbeda MECTHOCTH.

54 cBsA3M NMemeXoJHOTO TOHHES ¢ ZHEBHOH IOBEPXHOCTHIO He-
06X0A1MO TTPEAYCMOTPETH CIIEIHATbHbIE CXObI, TOApa3aesieMble, B
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3aBHCHMOCTH OT TVIyOUHBI 3aT03KEHHST TOHHEJS, pesbeda MECTHOCTH,
IPafOCTPOUTEIbHBIX PEUIeHNH ¥ HHTEHCUBHOCTH NEEeX0AHIX ITOTO-
KOB, Ha:

— JIECTHUYHBIE;

— TMaHIyCHBIE;

— 3CKAJIATOPHBIE;

— IudTOBIE;

— KOMOMHUPOBaHHBIE,

[Ipu rayGuHe 3am0KeHUs TOHHENsT MeHee 3—3,2 M yCTPauBaioT
JeCTHUYHBIE CXOJBI C YKIOHOM He Gonee 1:3,3, pasMelaeMsle Ha TPO-
Tyapax U B IIEPBBIX dTa)kax 3nauuil. [Ipu rybuHe 3a/0/KeHAss TOHHE-
114 6onee 3,2 M mox yrioMm 30° ycTpauBaioT 3CKaIaTOPBL, IEPEMENAI0-
muecst o ckopocthio 0,5—1 /.. Bo Bcex mellexXoAHbIX Iepexojax
BO3BOAAT ManAycel (puc. 2.26) ¢ ykrmonom ue 6osee 60 Y60 u mupn-
HOI1 He MeHee 1 M, 160 HakaAHbIE TAaHAYCHl HA JIECCTHUYHBIX CXO/aX
ATIS TOABEMA U CIIYCKA JETCKUX W WHBAIMIHBIX KONscoK (puc. 2.27).
B mocteHMe TOAB, [ YBeJIMYeHHs TPONYCKHOMN CIIOCOOHOCTH Tie-
HIeXOTHBIX IEPEX0A0B, B HUX BCE yallle YCTPAaHBalOT ABUXKYIIHECH
TPOTYaphl (TPaBOJIATOPHL).

Puc. 2.26. Iarayc aus cIIycKa B [IeNIeX0AHBIN 1epexos
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Puc. 2.27. HaknagHee TaHAyCH HA JIECTHUYHOM CXOjI€e /ISl CIIYCKA B TIO/I3€M-
HBIH TEIeX0AHBIH epeXo/ AeTCKUX ¥ MHBAJIHU/THBIX KOJIACOK

Puc. 2.28. CoBmeniéHuplii BX0f B MOA3EMHBII IMEUIEXOIHBINA MEPEXO] U Ha
CTaHIMIO MeTponoauTena. [lapux

MunvManbHble rabapUTHI IEMIEXOAHOTO TOHHES B CBETY JOJIK-
HBI COCTaBJISITh: BBICOTA 2,5 M, IUPHHA 3 M.

Bxozpl ¥ BBIXOZBI MOTYT pacIiojlaraThCs 110 KOHI[AM TOHHEJIEH U B
TPOMEXYTOYHBIX CEYEHUAX KaK IO HAIPaBJICHWIO TOHHENS, TaK U
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NMEPIEHAVKYJISPHO WJIH O] YTJIOM K €ro MpoJ0ibHOM ocu. BoaMoxk-
HO yCTPOHCTBO BXOZOB B IIEIIEX0JHbIe TIEPEX0Ibl HeIIOCPeICTBEHHO Ha
TPOTyapax, B IEPBHIX 3TaXKaX 1 MOABAIAX 3TaHUIM HIA COBMENTEHHBIMU
C IPYTAMY TIOZI3EMHBIMH COOPYKEHUAMU ( CTAHI[UAMHA METPOTIOTUTE-
Ha, aBTOCTOSTHKaMH, TIOJ3EMHBIMU KOMILTEKCaMu U T.1.) (puc. 2.28).
IIpu mepeceuenuu MarucTpajeil, UMEIONINX HECKOJbKO MPOE3KUX
vacTel, y OCTAHOBOK OOIIECTBEHHOrO TPAHCIIOPTA, ABTO- M XKEJIE3HO-
JIOPO’KHBIX BOK3aJIOB U T.II. IIEEXOIHbIE TOHHEIN MOTYT UMETh TIPO-
MEXKYTOYHBIE BXOBI M BBIXO/IBI.

B memexoaHbIX TOHHESX TPEOYETCS PeLyCMATPHBATD JOIIOJHH-
TeJbHBIE TIOMEIEHUs AJIs Pa3MelIeHUs 31eKTPOTEXHUYECKUX YCT-

; pOﬁCTB, BOAOIIDOBOJHOI'0 BBO/A, BOI[OOTJIHBHOﬁ YCTaHOBKH, yCT-

POUCTB 0 060TPEBY JIECTHUYHBIX MapIleil U XpaHeHUsT YOOPOYHOro
MHBEHTAPSI, 8 TAKXKE [T 0OCAYKUBAIOIIETO TIEPCOHATA.
ITpu npoexTUpoBaHWM AaBTOTPAaHCIOPTHHIX ¥ IENIEXOIHBIX TOH-

HeJen HCO6XOZII/IMO YYHUTBIBATD, YTO OHHU ABJAKTCA BaXXHBIM 3JICMCH -

TOM €IUHOTO I'PaJOCTPOUTECIBHOI0 KOMIJIEKCa U JOJI)KHBI COOTBET-

- CTBOBATb COBPEMEHHBIM HAllpaBJACHHAM H TEHACHIUAM B obyactn

ApXUTEKTYPHO-TTPOCTPAHCTBEHHON KOMITO3UIUH, GBITH YBSI3aHBI C TO-
POJICKO¥ 3aCTPOMKOM U IJIaHUPOBKOW, MaKCUMAJIBHO Pa3rpyXaTh Io-
POACKYIO TEPPUTOPHUIO, MMETH BBHIPA3UTEIbHBIN IPOCTPAHCTBEHHBIHN
o6suk. B mepByio ouepenb 310 TpeGoBakie MPEAbSIBISIOT K PaMIIO-
BBIM y4acTKaM, TOpTajaM ¥ Ha3eMHBIM NTaBUIbOHAM, BEHTHJISILIAOH-
HbIM KMOCKaM M APYTUM (ppParMeHTaM ITOJ3EMHbBIX COOPYKEHUH, UMe-

. IOIWX HETIOCPEJICTBEHHYIO CBSI3b C TOPOIACKOH apXUTEKTYPOH.

2.2.5. MeTponoAnteHb:

Mempononumenom Ha3BIBAETCS TOPOACKON BHEYJIUUHBIN 3JIEKT-
PUGUIIMPOBAaHHBIN PEIbCOBBIN TPAaHCIOPT, NIpefAHA3HAYCHHBIN I

. CKOPOCTHBIX MaCCOBBIX IIEPEBO30K maccaxupos. K MeTpomnoauTenam
' OTHOCSIT pa3jIMYHblE BUAbI CKOPOCTHOTO BHEYJIWYHOIO TPAHCIIOPTA
- (mabn. 2.3), B TOM 9MCIE: '

— METPO;

— MUHHU-METPO;

— «MeTpO TIeHTpay;

— 9KCIIPECC-METPOIIOVITEH;

— HA3eMHBIH JETKUI METPOIIOTUTEH,
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Tabruya 2.3. BUnpl CKOPOCTHOTO BHEYJIMYHOTO TPAHCIIOPTA

IToxazatenn Ixkcmpecc-| Munu- | Hazemnsiit | [opon- [Cxopoct-| MoHo-
METpPO- |. MeTpo JIETKUH cKast Has  |pefibcoBas
HOJIUTEH MeTpo- | Xese3- | Tpamc- TpaHc-
MOJIMTeH | Has o- |MOpTHasi | MOPTHASA
pora cucTeMa | cucTema

Xapakrep Ton- Ton- Hasem- |Hasem- |Hasem- | Hasem-
TIPOKJIaLKH Helb- | Heab- |HBIH, 3CTa-| HBIH HBbIH, HBIH,
HBIH HBIH KaJHBbIH, 3CTa- 3CcTa-

TOHHE/Ib- KaJIHBIH | KaAHbI}

HBIH

Buyrpennuii ra- |5,1—5,2 14,5—5,0 | 5,1—5,2 — — —
6apuT TOHHENS, M

MuHuMaTBHBIH 1000 150 150 600 300 - 25
pamyc moBOpoOTa

B ILJIaHE, M

MakcuManbHBIH 30 60 60 9 40 100
TIPOAOJIbHBIN

YKJIOH, %

Cpennee paccto- | 3000 500— 800 1700 5000 800—
SIHHE MEXIY 0C- 800 - 1000

TaHOBKaMH, M

Kpowme Toro, B HacTosiliiee BpeMs MIPOEKTUPYIOTCS HOBBIE BUJIBI
CKOPOCTHOTO BHEYJIMYHOTO TPAHCTIOPTA, UMEIOUINE Pa3audHbIe TEX-
HUYECKHE OTJIHYHA OT CYUIECTBYIOIIETO METPO U IIPH3BaHHbBIE YAYU-
IIUTh Ka4eCTBO PabOTHI CHCTEMBI CKOPOCTHOTO TPAHCIIOPTA.

Memponorumen — croxcHelwee UHXICeHepHOe COOPYICeHUe,
BKJIOYAOIEe CTAHIIMOHHEIE, TIEPETOHHBIE W 3CKATATOPHbIE TOHHE-
JIA, MAXTHBIE CTBOJIBI, KAMEPHI PA3JIHYHOTO HasHAYEHHA (/71 pa3Me-
HIEHHUSE CHCTEM BOJOOTINBA K BEHTHIAI[AH, CAHY3JI0B, MEATTYHKTOB,
KaMep Che3J0B; CIyKOH IyTH, TATOBO-TIOHU3UTEIbHBIX TTOACTAH-
1uit), kabGeabHble XOJKH, Ha3eMHble BeCTHOIOMU cTaHui. MHorue
CTaHIUH WMEIOT BBICOKYIO APXHUTEKTYPHO-XYA0KECTBEHHYIO T€H-

HOCTb, & HEPEeIKO CTAHOBATCA YHUKAJIbHBIMU MPOU3BEACHUAMHU ap-

XUTEKTYPHI (puc. 2.29). B nx opopMieHNH NCTIOIB3YIOT Pa3IUuYHbIE
BHbl MpPaMopa, TPaHUTa, JEKOPATUBHON KepaMHKH, XYI0XeCTBEH-

HYIO JIETIKY, PUMCKYIO ¥ (JIODEHTHHCKYI0 MO3aWKH, CKYJIBITYDY,.

(dbpecku, YHUKAIbHYIO OCBETUTEIBHYIO apMaTypy U CHUCTEMBI OCBe-
[IEHHS.
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JIMHNM MeTPOTIOMUTEHOB NTOPa3AeNaoTCa Ha:

Had3emuble, paclojaraeMble Ha 3CTaKajaX, BbICOTA KOTOPBIX OII-
pefiesieTcs rabapuTaMu Ha3eMHOTO TPaHCTIOpTa, PebehoM MeCTHO-
CTH ¥ TPaJOCTPOUTENBHBIMHU yeaoBuAMHU (puc. 2.30);

HasemHble, pacriojiaraeMble Ha JIOBEPXHOCTH 3€MJIH, TaM, T 3TO
T03BOJISIIOT IIJIAHMPOBOYHBIE YeaoBuA (puc. 2.31);

no03emubie, paclioaraeMbie Ha riyGuse ot 5 1o 70 u 6o7ee meT-
POB OT TOBEPXHOCTH 3eMaH (puc. 2.32). B HEKOTOPBIX Topolax noja
3eMJISH pPacoIaraloTcsi TMHUU CKOPOCTHOTO TPaMBasi ¥ y9acTKH Xe-
JI€3HOIOPOKHBIX JIUHUU.

[IpoexTHpoBaHHe JTHHHUI MeTpolloauTeHa 6asupyercsi Ha Clely-
IOUIMX OCHOBHBIX IPUHIIUIAX cO3/aHUA 3(pQPEKTUBHBIX TPAHCIIOPT-
HBIX KOMMYHUKAIIHH:

1. koMopTabeapHOCTH — HauboIee 0JIHOE YI0BJIETBOPEHHE TI0-
TpeGHOCTell TAacCa)MPOB IYTEM CO3JaHKs YI06HON CHCTEMBI MacCo-
BBIX CKOPOCTHBIX PETyJISIPHBIX ¥ G€30TaCHBIX EPEBO3OK IPU cobJtio-

_IeHuu TPeGOBaHMI CAHNTApPHO-TUTMEHUYECKUX HOPM;

2. SKCILIyaTAIMOHHOM — obectedenne ruGKoi, yao6Ho# 1 6e30-
ACHO# SKCILIYATAIHU C HAMMEHBIINMH TPYA03aTPaTaMy Iy TEM CO-
3[IaHUs [JOJTOBEYHBIX M HaJIEXKHBIX COOPYKeHUH, aBTOMaTH3MPOBAH-
HBIX TEXHOJOTMYECKUX YCTPOUCTB, HOIBHKHOTO COCTABA, COBPEMEH-
HO} PeMOHTHOI 6a3bl; :

Puc. 2.29. Bxoxn ua cranmuio meTpo «Ilapimxs. Xaiida, Uspanip
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Puc. 2.31. Hasemuas umus MeTpo

. JIuns, Opannus
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Puc. 2.32. HonzeMHast CTaHIHS MeTponoJuteHa. Iinasro, CUTA

3. ctpouTenbHOM — 0b€ecIedeHIe BBICOKOTO KauecTBa P MUHK-
MaJIbBHOH CTOMMOCTH M TPYJOEMKOCTH CTPOUTEJIBCTBA, MTYTEM KOMII-
JIEKCHOM MeXaHu3aluu paboT, ee YETKOM CHEeHATH3AIHH, CO3TaHHI
VHI[YCTPUU TOHHEJIbHBIX KOHCTPYKIHMHA M MOHTaKHbIX Y3JI0B;

4. 3KOJIOTHYECKOM — 0becrieyeHie HOPMAJIbHBIX YCIOBHMH JKU3He-
NeSITETBHOCTH TOPOIa B MEPHO CTPOUTENIBCTBA M SKCIIIyaTaIliHU MeT-
poIoIUTEHA Iy TEM BHOOPA PAMOHATBHOM CXEMBI IIPOKJIAIKY JIMHUI
U cr1oco60B MPOU3BOACTBA PaboT ¢ YIETOM Tpe60BaHI/II/I OXpaHbl OK-
Py Karoleii cpebl;

5. TEXHUKO~3KOHOMHYECKOM — OBeCTieYeHrE BHICOKOTO TEXHUYE-
CKOTO YPOBHS CTPOMTEJNBCTBA U IKCIUIyaTAlUU IIPU MUHUMAJIbHBIX
TPYZAOBBIX, MATEPHAIBHBIX U (PUHAHCOBBIX 3aTPaTax, MyTEM HCIIOJIb-
30BaHMS COBPEMEHHBIX KOHCTPYKTHBHBIX M TEXHOJIOTHYECKUX pelile-
HUil.

IIpoexTupoBanmne Tpaccel JUHUN METPONOJNUTEHA ONpenesaeTcs
TOPOJZICKO# 3acTPOMKOHN M Bel€éTCsI B COOTBETCTBHY C reHEePaJIbHBIM
IIJIAHOM Pa3BUTHS ropoza. ‘ '

OG6pI4HO J7Is1 TOPONOB € YHCJEHHOCTBIO HACEJIEHUs TIOPSAKA
1 MJTH yes1. pa3pabaThiBAIOT TeHEPATIBHYIO CXEMY JIMHUI METPOIIO/IH-
TEHa, IPEACTABIAIONIYI0 CO00 JOITOCPOUHBIN CTpaTernYeCKHi IIaH
pasBuTHs ero ceTd. CxeMa IpeaycMaTpUBAeT HANPABJIEHHS, TPOTS-
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KEHHOCTb ¥ OYEPETHOCTD CTPOUTENBCTBA IMHUH, MECTA PACIIOIOXKe-
HUS CTAHIMH, [IeT0, IePECaOYHbIX Y3/I0B MEXIY CTAaHIUSIMHI METPO
¥ OCTAaHOBOYHBIMHU IIYHKTaMH XeJIe3HBIX 10opor. B yactHOCTH, «I'ene-
paJbHBIM ILJIAHOM pa3BUTHsI ropofia Mockssl 1o 2005 rogas mpeay-
CMATPUBAETCS yBeJIWYEeHHE TPOTSKEHHOCTU JUHUHN JeficTBYIOIIeit
CeTH METPOIOIUTEHA 1 IUHUI CKOPOCTHOTO TpaMBas 10 420 kM, co-
37aHue HOBOTO IMEPeCcaZloyHOTO KOHTYpAa CTaHIUil Ha mepudepuu
[leuTpanbHOTO AAMUHMCTPATHBHOTO OKPYTa, CTPOUTEIBCTBO JIOTIOJ-
HUTEJIBHBIX BXOIOB M HOBBIX CTAHI[MI HA NEHCTBYIOIUX THHUSIX.

B 6oibIIMHCTBE CAYYaeB JUHUM METPO MEJIKOTO 3aT0KEeHUS
MPOKJIAZIBIBAIOT BAOJIH OCHOBHBIX TOPOACKUX MarUCTPaiel, pe3epBu-
PyA OJI5T HUX TEXHUYECKYI0 30HY IINPUHOI He MeHee 40 M 111 yropsi-
JOYEHUST CTPOUTENbCTBA HA3€MHBIX M TIOA3€MHBIX TOPOACKUX COOPY-
XKEeHUH U MIPOKIANKH UHXKEHEPHBIX KOMMYHUKAIIUH.

it muauii TryGOKOTO 3a0KeHsT pa3MellleHre B IITaHe, B Iep-
BYIO OY€Dpeb, OTIPeEISIeTCS PACIIOI0XKEHUEM CTAHIU, MEXY KOTO-
PBIMH TI0 KpaTdaiinieMy HalpaBJIeHUIO TPOKJIAIbIBAIOTCS TOHHEH,
BHE 3aBHCHMOCTH OT PACIIONIOXeHUs CYNeCTBYIOILel 3acTPOUKH (3a
UCKIIOUeHeM 0co00 TIeHHBIX MOHYMEHTATBHBIX COOPYKEHUH U TIy-
6OKMX DPasMBIBOB KOPEHHBIX IOPOJ, KOTOpPble HE0OXOAUMO 06X0-
auTh). Paguychl KpUBBIX IPUHUMAIOT HAUGOIBUIMMH.

I'ny6uny 3anmoxeHuns TOHHeneH METPOTIOHTeHa HA3HAAIOT, HC-
XO7IsI U3

— CYIIECTBYIOLIEH 3aCTPOHKH U MJIAHHPOBKHU TOPOR;

— IIUPHUHBI TOPOJICKUX TIPOE3/IOB;

— PacmoyIoXKeHUs MOA3eMHBIX KOMMYHUKAIIHH;

— Tomorpau MEeCTHOCTH;

— HMHXEHEePHO-TE€OJOTHYECKUX M THAPOTEOJOTHYECKUX YCAOBUM
1o Tpacce. '

Jlyunme skcrryaTallMOHHbIE M SKOHOMUYECKHE TIOKA3aTeTH NMe-
I0T TOHHEJIH MEJKOTO 3AJ0XeHHUs], XapaKTePU3YIOIIHecsT TeM, UTO
TOHHENH H CTAaHIUH COOPYKAIOTCS HAa MUHUMAJIbHO BO3MOXHOM Iy~
6uHe OT IHEBHOW MOBEPXHOCTH. VIM OTAAETCS TPENNOYTEHHE TIPH
CTPOUTEIBCTBE JUHUN METPOIIOIUTEHA BO BHOBb 3aCTPAWBAEMBIX
pafioHax, KOT/la He HapylIaloTCA M He IIePeHOCATCs KPyTHble TOPOJ-
CKIe KOMMYHUKAIIUH U HEe BO3HUKAET HEOOXOAUMOCTH B IPOBEIEHUN
3HAYUTETBHBIX 00BEMOB PaboT 110 YKpeIneHuio 3aanuil. ITpu Meaxom
3aJI0)KEHUU JIUHUH METPOIOJIUTEHAa 3HAYUTEIbHO CHUXAETCS CTO-
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MMOCTD CTAHIMOHHBIX BXOZ0B ¥ NOSIBJISIE€TCSI BOSMOXKHOCTD yBEJIUYC-
HUS WX KOJWYecTBa. JIMHUHY, IpeuMylIeCTBEHHO, TPACCHPYIOTCS TIOA
KPYIHbIMY YIAIIAMK U MaruCTPaIAMU U c1ab0 3aCTPOEHHBIMH KBap-
TAJIAMH. )

B IeHTpaIbHBIX paiioHaX TOPOZa IPEAIOYTeHHE OTAAETCS TOHHE-
79M Ty60KOTO 3a7I0)KeHHs. B 9TOM ciyyae neperotHible TOHHETH U
CTAHIUY BO3BOAAT B KOPEHHBIX [OPOJAX. K oCcHOBHBIM HEZIOCTATKaM
TAKHX JHHUIA MOKHO OTHECTH 60716 BHICOKYIO CTOUMOCTD HX CTPOH-
TeJIbCTBA, YBeAMdeHHe CPOKOB BO3BE/IEHHUS U 3aTpaThl BpEMEHH Ha
BXO/ ¥ BBIXOJ, [TACCAXKHUPOB Ha CTaHIMH, & TaKXKe 3HaUMTE/IbHbIE IKC-
TIyaTaluoHHbIe pacxosl. Hampumep, CTOMMOCTE HAKIOHHOTO 3CKa-
JATOPHOTO TOHHEJIS Ha JIMHMSAX TTy6O0KOTo 3aI0KeH s COCTABILIET 4O
35% oT BCeil CTOMMOCTH CTAHI[MOHHOTO KoMIlTekca (puc. 2.33).

B paiioHaX HOBOM 3aCTPOHKH rOPOAa, €C/IH 5TO JNOIyCKaeTcsa Cy-
1IeCTBYIONIMMH TPAJOCTPOUTETbHBIMY YCIOBUSAMY, B UEJIAX yACHICB-
JIEHUS! CTPOUTENBCTBA TPOEKTUPYIOT Ha3eMHbIE IMHUH METPOTIOIHTE-
Ha. VIX Tpacca yBA3BIBAETCS ¢ CYNIeCTBYIOneH IIJIAHUPOBKOH TOPOJI-
cko# 3acTpoiiku. Ha nepeceuenun TMHUA METPOIIOTUTEHA C YIIHIA-
MH M MarucTpajJssMH IIPOEKTHUDY-
I0TCSI aBTOJOPOXKHBIE TOHHEIH, Iy~
TEIPOBO/IBL U TEIEX0/HbIE [IepeX0-
bl DTH JIMHUY UMEIOT CaMylo HU3-
KYI0 CTOUMOCTb CTDOUTEJBCTBA U
SKCILTyaTaIliy, HO M3-3a ITOBBIIIEH-
HOTO YPOBHS IIfyMa M HapylieHHUs
HOPMAJIBHBIX YCIOBHii JXU3HE/ e~
TeJBHOCTHA TOPOJia B MECTax IIPO-
KJIaIK OHY He HaXOAsT MIHPOKOTO
pacIpoCcTpaHeHus.

B Poccum u 6GOJBHIMHCTBE
CTpaH MHpa CeTh JHHUI METPOIO-
JAUTeHa TOCTPOEHA IO NPUHIUITY
He3aBUCHMOTO JBUXEHHUS TOE3/I0B
M0 KaXKAOM JHMHWU, C BO3MOXHO-
CTBIO TIEpeXo/ia C ONHOU JUHUU H2
IPYTYI0 Ha IEPecajovYHbIX y3/aaX. Puc. 2.33. CTpouTeIbCTBO SCKaLa-

OTH y3JBl IIPEACTABIAIOT coboit  Topmoro tounensa. Canxr-llerep-
CHCTeMbl CTaHIUH, pacmosokeH- Oypr

8 9-343
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HBIX B PA3HBIX YPOBHAX Ha PA3HbIX JHHHUIX M HMEIONMX YCTPOHCTBA,
obecreynBaONIMe MEPECATKY MMaCCAXKHUPOB C OJHOM JIMHUH Ha JIPY-
Tyio. ‘ ' ' ;
B ropomax ¢ paguanbHOM CXeMOi IIAHUPOBKH TPAHCIOPTHOM
ceTH 0OBIYHO Pa3BHBAETCS PAfUATbHAS CXEMA METPOITOJIUTEHA U3 3—
4-x muuni (puc. 2.34, a). B Haieli cTpaHe 5Ta cXeMa XapaKTepHa 1
TOPOJIOB C YnuCIOM kuTesei oT 1 MutH 110 4 MurH uen. (Exarepuntypr,
Yenabunck, Kpacnosipck u mpou.) (puc. 2.35). B Meramosnucax ¢ Ha-
ceseHreM 6Goslee 4 MJTH 4eJl. UCIIOJIB3YeTCs PalrualbHO-KOJIbIEBAS
cxeMa Metportosiutena (puc. 2.34, 6, puc. 2.36). BosmoxHa Tpancdop-
Mall¥sl paJiuaJIbHOM CXEMBI B PANATBHO-KOJBIEBYIO; KAK 5TO ITPOUC-
xozuio B MockBe (cp. puc. 1.28 u 2.36) u npoucxoaut B Cankr-Ile-
Tepbypre. f

IIpamoyronpHasa cxeMa pa3BuTusA Junuii (puc. 2.34, 8) xapaktep-
Ha /1711 METDOIIOJIUTEHA TAKUX €BPOIIEHCKUX U aMEPUKAHCKUX TOPO-
108, kak JioHnos, Ilapwxk, Yukaro (puc. 2.37), KoapleBas cxema
(puc. 2.34. 2) — nas Tnasro (puc. 2.38), Mauwnnsr (puc. 2.39), nuneii-
Has (puc. 2.34, 0) — ana Xaiide. C pocToM HaceJleHHS W PasBUTHA
ropojia ITHEHAsI cxeMa MOXKeET TpaHchOpMUPOBATHC B X-06pasHyio
(puc. 2.34, e, puc. 2.40), a 3aTeM B paIHATBHYIO ¥ PaTHATBHO-KOJIbI[E-

Puc. 2.34. Tunu4nbie CXxeMbt TUHUIH METPOIIOIUTEHA!
a — papvanbHas, 6 — PajualbHO-KOJbIEBasd, 8 — MPAMOYTOJIbHAs, 2 — KPyroBas, 0 —
JMHelHad, e — X-00pasHas
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Puc. 2.35. PagmanbhHasi cxema auHuit  Puc. 2.36. PagnanbHO-KOAblLEBas
MeTponoauteHa. Exarepunbypr cxema MeTponoureHa. Mocksa

Puc. 2.37 (cuxeBa). IIpaMoyromnn-
mas cxema MerpornoauteHa. Ila-
puxk, Opannus ‘

Puc. 2.38 (cupasa). Kpyrosag cxe-
Ma Metpononurena. I'masro, CIIIA

By10. [IpuBeIEHHBIE CXeMBI HMEIOT I0OCTATOYHO YIIPOMEHHBIH XapaK-
Tep U HePEIKO PACIIOIOKEHNe TMHUH TOTO WM MHOTO Topo/ia 10CTa-
TOYHO CJIOJKHO [PUBA3ATh K KAKOH-1u60 THIOBOU cxeme. B mobom
cTydae, cXeMa JIMHAH METPOIOIUTEHA TO/KHA OTpakaTh crierudu-
Yeckue 0COOEHHOCTH KOHKPETHOTO TOPO/ia — €Tro IIJIaHHPOBKY, pas-
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Mo th Yerminal
St Avenue

Ceniral Tayviiost
Unitec Netions Ave

Guirio Ave
Vito Cruz

Sporst Puc. 2.39 (cneBa). Kpyrosas cxema met-
i pononuTena. Manuna, QUIHIIHHEL

Tatt Ave
South Terwioel

Puc. 2.40 (copasa). X-obpasHas cxeMa
MerpononuteHa. IIsénr-Aur, Kopest

MelleHHe XUJIBIX U TTPOMBIIJIEHHBIX KOMILTEKCOB, aAMUHUCTPATHB-
HbIX U KYJIbTYPHBIX IIEHTPOB, 30H OT/bIXa, KPYIHMX CIIOPTHBHBIX
KOMILJIEKCOB. .

OCHOBHYIO 9acCTh JUHUH METPOITOJIUTEHA COCTABJSIOT EPErOH-
Hble ToHHENU (puc. 2.41). B 3aBUCUMOCTH OT 9HCIa TyTeH, OHU O/~
PasessaIoTCs Ha:

— OAHOMIYTHEIE, IpeIHA3HAYEHHBIE /7151 IBUKEHUS [TOE3/I0B B O1-
HOM HaIlpaBJIeHUH;

— JBYXIYTHBIE, BMEIIAION{e B 00K KOHCTPYKTUBHBIX 00BEM
HyTH ABYX HATPaBJEHUH JIBUKEHHUST,

— MHOTOIIyTHBIE, BMENMIAIONINE OT TPEX A0 IMECTH HyTeH.

Yucio nyTel B IeperOHHOM TOHHEJIE OIPE/IeNsIeTCsl HHTEHCUBHO-
CTBIO MACCAXKUPOHNOTOKOB, TIIYOUHOMN 3aT0KEHUSI TOHHEJIEH, CIIOCO-
6oM mpou3BOACTBa PaboT, THUIOM HACCAKUPCKUX miatdopm. Ipu
rJIyGOKOM 3aJI0KEHMM TOHHE I, KaK MPABUJIO, OBIBAIOT OJHOIY THHI-
MU, KPYIJI0ro cedeHus. Ilpu MeakoM 3a10KeHNH — O/IHO- UJIH IBYX-
TyTHHIMH. MHOTOMYTHBIE TOHHE/H, Py HeGOIbIION TIy6HHe 3a710-
KEHHUsT, 0OBIYHO COOPYKAIOT OTKPHITHIM CIIOCOOOM.

st opranusanyu 6€30HaCHOTO JBUXKEHHSI TIOE3/I0B MPEIYCMAT-
PHUBAIOT JOMOJIHUTENIbHOE IyTeBOE Pa3BUTHE U TEXHUYECKHE YCTPOH-
CTBa, B YaCTHOCTH, OGOPOTHBIE YCTPOUCTBA, IPEAHAZHAYEHHDIE IS
W3MeHEHUsI HAIIPABJICHNA ABHUXKEHHUS TTOE3/[0B.
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Ha xaxmoii 1TMHAN MeTpo-
MOJINTEHA  TIPOTSAKEHHOCTHIO
MeHee 20 KM yCTpauBawT OTHO
BIEKTPOZENO. B HEKOTOPHIX
CIy4Yasix BO3MOXHO VCTPOH-
CTBO OTHOTO 3JIEKTPOJENO IS
IBYX JIUHUH, CO€IMHEHHBIX
CIIEIMATIBHOM COeUHUTETbHOM
BETKOI.

Ecan auHua BBomutca B
SKCILUIYaTallMi0  OT/AEJIbHBIMHU
y4JacTKaM¥, TO i1 €€ paBHO-
MEPHOT0 3aII0JIHEHUS IIOABIK-
HBIM COCTaBOM, 060pOTa H OT-
CTOSI TIOE3[I0B YEPE3 KaKJble
5—8 kM  mIpexycCMAaTpUBAIOT _
CTpeJIOUHEIE IEPEBOIBI Ha [IPS- Puc. 2.41 OxHonyrHbIf TeperOHHBIH
MBIX B TUTAHE YYaCTKAX TMyTH. TOHHeNb MeTpomonuTena. lamGypr,

Tabaputst TomHenei mer- | CPMAHMA

p el M
POIOJIMTEHOB YCTAHABIUBAIOTCS MCXO/ISl M3 YCJIOBUM IPOMHYCKa CO-
CTaBa, IPUMEHEHUS YCTPOMCTB MIyTH U KOHTAKTHOTO PEJIbCa C HUXK-
HHUM TOKOCHEMOM, Pa3MelleHus 06opy1oBaHHs U obecTiedeHUs BO3-
MOXHOCTH IPOX0ia 06CIyKuBaoIero nepconana. labapum npubnu-
KHeHusl 060pY008anLsl BKIIIOIAET B ceOst rabapuT MOABUXKHOTO COCTA-
Ba C YYETOM BCEX OTKJIOHEHWIA BATOHA B JIBUXKEHUH MIPH IIOJIOMKE Of-
HOTO KOMILIEKTA PECCOP U BO3MOXKHBIX CMEIIEHUI BEPXHETO CTPOeE-

- HHS TyTH, TPUYEM pasMemEHHOe 3a mpeesiaMu rabapurta 060pyao-

BaHUE He JIOJKHO MPUXOIUTD B CONPUKOCHOBEHUE C TOABHXHBIM CO-
craBoM. B HmxHe#d vacTu rabaputa MpUOJUXEHUS 060DYAOBAHUS
MpPeryCMaTPUBAIOT J[BA OUEPTAHUS: /i1 pasMellleHusT KPOHIITEHHA C
KOHTAKTHBIM PEJIBCOM M JJISI TOKONMPUEMHMKA BaroHa, MPH OTCYT-
CTBHMHM KPOHIITEWHA U KOHTAKTHOTO peJibca (cM. puc. 2.41). Fabapum
NPUOTUNCEHUA CPOEHULL LIS TIEPETOHHBIX TOHHEJIEH KPYTOBOTO O4€ep-

‘'TAaHHUA BKJIOYAET pa3MEIlicHHE O60py1[OB‘aHI/IFI U JOPOXKKH IJIA HPOXO-

Ia cIyxeGHOTO MepCoHasa, PacIojaraeMele ¢ JIEBOW CTOPOHBI IO
XOMy ABYOKeHUs cocTaBa. OH 00ecTieYrBaeT SKCILIyaTalluI0 BATOHOB
mupuHo 2,7 M, BbICOTOH 3,7 M, TPUMEHEHHE BEPXHETO CTPOECHUS
MyTH ¥ KOHTAKTHOTO PEJIbCA C HMXHUM TOKOCHEMOM. ['abapuT npu-
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GJIMKEHHMS CTPOEHUH OIPENENSIET PACCTOSHUE OT OCH l'IyTI/I ¥ YPOBHS
TOJIOBKH PEIBCOB 0 0OIEJIKY TOHHEISL.

TIpu 3akpsiToM criocobe BemeHus: paboT JIMHUM METPOMOIUTEHA
IPOEKTUPYIOTCS B BHJE ABYX OJHONYTHBIX TOHHEJEH, paccTosHUE
MEXKLY OCSIMU KOTOPBIX OOBIYHO IPUHMUMAETCS PABHBIM MEXKIAYIIYThIO
Ha crannusax. [IlupuHa ne1Mka Mexay TOHHEIAMH J0JKHA OBITH HE
MeHee HapyXKHOTO AuaMeTpa obae Ky TOHHEs (5,5 + 6 M).

KpuBomuHeiinbie B I1aHe YYaCTKH MYTH PACIOJAATAIOT HA TOIX0-
Jlax K CTaHLUAM U IlepecafioyHbIM y3J1aM, B MecTaX M3MeHeHHs Ha-
TIPaB/IEHUH TIPSIMOJTMHEHHBIX YYaCTKOB, HAIIPHMED, TIpH 06X0/1€e Tipe-
narcTBui (puc. 2.42). lns conpsuKeHusa IpsSIMBIX B TIJIaHE UCIIOJIb3Y-
IOT KPUBBIE paJilyCOM He MeHee: Ha IMIaBHBIX myTsax — 600 M, coenu-
HUTENBHBIX TYTAX — 150 M, mapkoBBIX TIyTSX U B geno — 75 M. B
CTIOXHBIX MH)X€HEPHO-TEOJOTUIYECKUX, THAPOTE0JOTMYECKUX U TPa-
JIOCTPOUTEbHBIX YCIOBUAX, IPH HAJUYUHM COOTBETCTBYIOUIETO TEX-
HHUKO-9KOHOMUYECKOTO OGOCHOBAHMSI, [OILyCKAETCS] IIPUHUMATH
MeHbINVe 3HaYeHUs palnyCcOB KPUBHIX, HO HE MEHEE: Ha [JIaBHBIX IIy-
Tax — 300 M, coeruHUTENbHBIX TYTIX — 100 M, MapKOBBIX MYTAX —

a CtaHums A
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Puc. 2.42. @parMenTsl iaHa ¥ TPOQHIIS THHAKM METPOIIOIUTEHA:
a — CXeMaTH4YeCKUii NJIaH [Ieperona, 6 — CXeMaTW4eCKU MPOI0IbHbIH UPOdub,
AH — pa3HOCTb OTMETOK 3JIOKEHNS CTAHIIMH
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60 M. [l 11aBHOTO BIMCHIBAHUS I10€3/1a TIPY TIEPEXO0Je C TIPSIMOTO

yJacTKa Ha KpUBYI0 paguycoM MeHee 2000 M Mcionp3yioTcs nepe-
XOIHbIE KPHUBbIEe B (hopMe runepbOIHIecKoi nim JorapudMuIecKoi
cuupasiy. J[JUHH ciupaseil onpeaessioTcss HOpMaMy IIPOEKTHPOBa-
HUS B 3aBUCHUMOCTHU OT Pac4éTHON CKOPOCTH ABHXKEHHUS TIOE3IOB.
MuHIMaTBHBH YKIOH 3IEMEHTOB TIPOIOJIBHOTO PO TIPUHIMA -

_eTcs He MeHee 3 %o, UCXO/5 U3 YCIOBUIH 06ecTieueH s eCTECTBEHHOTO

JBUKEHUS APEHAXHBIX BOJ IO BOAOOTBOAHOMY JIOTKY. B 0TI ThHBIX
caydasx AOMYCKaeTCsl TOPM30HTAJIbHOE pa3MelleHne OTAeAbHBIX
Y4YaCTKOB ILyTH [IPH YCJIOBUH OGECTIEYEHH BOJOOTBOIA. MakcHMalb-
HBIN YKJIOH 3/1EMEHTOB IIPOIOJIBHOTO IPOMUIISA OTIpeAeIsseTCs YCIo-
BUSMY HAIEKHOTO CHEIIEHNs KOJIEC IBIXKYTIET0Cs TI0e3/1a ¢ peJbca-
MU # He npeBbimaeT 40 %o.

Cmanyuu memponoaumena npenHasHaqum IS 06CIyKUBaHUS
TmaccaxkupoB (BX0/la ¥ BBIXOAA HA CTAHIMIO, TTOCAAKHU U BHICAJKHU B

' Ioe3aa, nmepecajgk Ha Ipyrue JI‘I/IHI/II/I) 1 OCYIIECTBJIEHHUS TEXHHUYE-

cKkuX QyHKIUH, CBA3aHHBIX C ABM)XEHNEM II0€37I0B.

CraHuMu MeTPOTOJIMTEHOB PACIIONaraloT B MeCTax 0Opa3soBaHMUsI
KPYTIHBIX TACCAKMPOIIOTOKOB: Ha IeHTPATBbHBIX IIONIA/AX, Tepecede-
HUSIX JIMHUI MEeTPOIOJINTEHA C IPUTOPOAHBIMY JIMHUSIMU KeJe3HBIX
ZI0pOT, Y XKeJIe3HOOPOXKHBIX, aBTO- U a3POBOK3aJIOB, a3POIIOPTOB, Ped-

. HBIX ¥ MOPCKWX IIaCCAKMPCKUX IIOPTOB, KPYIHBIX CTAIUOHOB U MECT

OT/IbIXa TOPOXaH, B palioHaX MacCOBOM >XWJIOH 3acTpoliku. [lemexonnas
JOCTYIIHOCTb CTaHIMI B IepHMePUIHBIX palioHaxX IpUHAUMaeTcs He 60-
smee 700 M, TpaHcTOpTHAS — 2,2 KM; B IIEHTPATBHBIX paiioHaX ropoja
TIeIeX0AHAas OCTYITHOCTb He J0/KHA mpesbimath 500 M. [liis obecre-
YEHHs] BOBMOXKHOCTH YCTPOUCTBA YIOOHBIX TIEPECANOYHBIX Y3108 CTaH-
I[MH METPOIIOJMTEHA Pa3MeINaloT B MAKCHMAIBHON GIM30CTH K CyLIe-
CTBYIOIIVM U TIPOEKTHUPYEMBIM CTAHLUSAM JPYTUX BUZOB TpaHCIIOPTA.

‘ Paccrosmue MeXAy CTaHIIUAMHU METPOIIOJINTEHA, KaK IIDaBUJIO, COCTaB-

nset 1,2—2 kM, 1o He MeHee 800 M. B 1ienTpanbHOI yacTu ropoza OHO
OTIPEIENIAETCS KOHKPETHBIMU TPAJIOCTPOUTEBHBIMH YCIOBHSIMH.

B TpaHCHOPTHO-TIEPECATOYHBIX Yy3/aX MPOTSKEHHOCTD TEIeX0/-
HBIX TyTeHl OT OCTAaHOBOYHHIX IYHKTOB HAa3eMHOTO TPAHCIOPTA IO

‘CTaHI_[I/II‘/JI CKOPOCTHOT'O BHEYJIUYHOI'O TaCCAKUPCKOI'0 TPpaHCIIOpTa HE

noskHa peBbiaTh 100 M. B epecaioyHbIxX y3/1ax TUIIA «METPOTIONH-
TEH — TIIPUTOPOAHO-TOPOACKAs ¥ TOPOACKAsI JKele3Has ZOPOray MPOTs-
XEHHOCTBD TIeIIeXOAHBIX MyTel MOXKeT ObITh yBearyeHa 0 150 M.
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Cranmuu B IJIaHe CTapaoTCs PaclojiaraTh Ha nNpsiMoi. B uckiiio-

YUTENBHBIX CIy4asx JOIyCKAeTCs pa3MeniaTh CTAHIUX Ha KPUBBIX

. panuycoM He MeHee 800 M (puc. 2.43). IIporonpHbIi TpodUIb ITyTH B

npefieyiax CTAHI[MH CTapPaloTCsI IPOEKTHPOBATh OHOCKATHEIM C YKJIO-

HOM 3 %, B OTHEJNbHBIX CIAyYasiX AOIYCKAeTCs yBequeHHe YKJIOHA
CTaHIuu 10 5 %.

ITo axcnTyaTallMOHHBIM YCIOBHSIM CTAHIIMH CTapaIOTCH pacroJa-

raThb B Ipoduiie «Ha ropOes, 4TO TO3BOJISIET JIerde CHUXKATh CKOPOCTh

rmoe3/ia IIpy MOAX0/e K CTAaHIIMH U YBEJIMYUBATh — IIPH OTXO/IE I10e3-

Puc. 2.43. lpuMeps! craniuii MeTpOl‘IOJII/ITeHa ¢ KpUBOJIHMHEHHOH B IjaHe
m1aThOPMOH:

a — «AnexcaHIpOBCKUH caf», Mocksa; 6 — «Yuusepcurer», LITyTrapr
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K2 co craHmun (cm. puc. 2.42, 6). [lnuHy sneMenta npoduis A
CTAHIIMIA, PACTIONIOKEHHBIX <Ha TOpOe», MPUHUMAIOT He MEHEE JITMHBL
MOCaZoYHO# MAAaTGOPMBI, a IJI CTAHIMH, PACIONOXKEHHBIX <«B
sMe», — He MeHee JuHBl iaTdopMsr moc 20 M.

o ray6uHe 3a10KeHHsT CTAHITMA ObIBAIOT HECKOTIBKUX BU/OB.

1. Hasemuote cmanyuu. '

CTApalOTCSA COBMEIIATD CO CTAHIHAMHY [IPUIOPOJHDIX MTOE30B HITH
nerno. CTaHIMH MOTYT UMETh KaK OTKDBIThIE, TaK M 3aKPHITHIE 3aJIbI C
6OKOBEIMH, peke ¢ OCTPOBHBIMHE, IIaTGopMamu (puc. 2.44). Jlnnun

Puc. 2.44. IIpuMepbl Ha3eMHBIX CTAHI[MA METPONIONIUTEHA B Ilapuxe (a) u B
IIryTrapre (6)
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CTaparTCsa BRIBOAUTH HA MMOBEPXHOCTL B HeHOCpeﬂCTBeHHOﬁ 6JII/I30-'
CTH OT CTAHIINH, 32 UCKJIIIOYEHUEM Ha3EMHBIX JHUHUH MCTPOIIOJIUTEHA.

Ilpumepsl HazeMHHIX cTaHIl B MockBe — «M3MaiinoBckasy, «CTy-
neHyeckasy, «Ouwrny, B CaHKT-HeTep6ypre — «/leBaTkuno», «Kyn-
YHHO», «PErOaiikoe». -

2. Cmanyuu MeK020 3a10HCeHUS:

1) oguoOmITaT(OPpMEHHBIE C OCTPOBHOMH HJIaT(bopMOH (puc. 245, a,
puc. 2.46) xapakTepuU3yOTCs IPOCTHIM U YETKHM OPHEHTHPOBaHHEM
[acCaXXHPO-TIOTOKOB, PAaBHOMEDHBIM 3allOJTHEHHEM IIIaT(OpMBI,
KOMIIAaKTHBIM peUIeHHMEM BX0/la, BBIXOJla U TEPECAZKH, MPOCTHIM
IIAHUPOBOYHBIM U L[EJIOCTHBIM aPXUTEKTYDHBIM PENIEHASAMH, y/100-
HOI CBA3BIO C NMOBEPXHOCTHI0. HenocTaTkoM Takoro THma CTaHIUN
ABJIAIETCS TEPECEIEHNE MTACCAKUPCKUX MOTOKOB NPH JIBUKEHUH T10
niraTdopme. IIpumepsr: «Oxrabpsckoe noJe», «HepBOMaHCKaﬂ»
«IllénkoBckasg» B MockBe;

2) nByxnnathopMeHHbIE CTAHITUA C ABYMS 60KOBbIMH miargop-
MaMmu (puc. 2.45, 6, 2.47, cm. puc. 2.43) xapakTepusyOTCsl HE3aBUCH-

l]]]]]m « JInHusa

METPOMIOIUTEHA

a

—
oy SENp——— T I —

6 lIllllIIl] [mﬂlﬂ | Jlnuus

ﬂmm] METPOIOJNTEHA
Jluans
METPOIOANTEHA

Prc. 2.45, CraHI[UK METPOIIOIUTEHA MEIKOTO 3a/I0KeHHU !

=}
U T § 5 TR i T S e

a — ¢ ocTPOBHOH MIaTOPMOii, 6 — ¢ AByMA 60KOBRIMH IIaTGOPMaMH, 8 — C ABYMS

GOKOBEIMU M ONHOH 0CTPOBHOM mnatTdopmoit
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Puc. 2.46. Ilpu-
Mephl CTaHUUH
MeJIKOro 3ajo-
JKEHMS ¢ OCTPO-
BHOI1 m1aTdop-
Mo B Mockse
(a) n B bepmn-

He (6, 8)
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Puc. 2.47. CTasuus MEJIKOTO 3AT0KeHus ¢ ABYyMsT HOKOBBIMH TIJIATdhOpMaMH.
Hapux

MBIM pasMeleHueM IIaTGOPM M0 HaNpPaBJIEHUSAM ABIKEHNS T0€3/10B
¥ pas/e/IeHHeM MAacCaXupOMOTOKOB. (JCHOBHbIE HEJJOCTATKH — He-
paBHOMepHas 3arpy3ka mIaTdOpM, CI0XHOCTb apXHUTEKTYPHOTO
odopMIEHNS B OPMEHTHPOBAHUS MacCaXHpomoTokoB. [IpumMepom
CTaHIHH ¢ 60KOBOH M1aThOPMOIl MOXKET CIYXHTh «AJIEKCAHAPOB-
ckuii cag» B MockBe (cm. puc. 2.43, a);

3) TpéxnmaTdopMeHHEBIE CTAHIIUN CO CpeJHeH OCTPOBHOH 1 ABY-
Msi GoxoBbiME TTaTopmamu (puc. 2.45, 8, cm. puc. 1.31) xapakTepu-
3VIOTCS TOJHBIM Pa3jiefieHyieM TacCaXWPOIOTOKOB 10 Pa3HBIM Ha-
IIPaBJIEHHUSAM IBIKeHUsA. Ha Takux CTaHIMSAX MacCaXXWphbl BXOAAT B
HO€E3/I C OCTPOBHOM ILIaT(GOPMBI, @ BEIXOJAT U3 HETO HA GOKOBYIO, UTO
CYHIECTBEHHO YBEJTUYUBAET MPOILYCKHYIO ctocoOHOCTh cTaHnuu. Oc-
HOBHBIE HEJIOCTATKH: HEOOXOJUMOCTb YCTPOHUCTBA JOTIOJTHHUTENBHBIX
MePeX0/I0B C OJHOTO HapaBJeHUs ABHXKEHUS Ha APYroe, CJI0OKHOCTD
B OPHEHTHPOBAHUH IaCCaXHPOIOTOKOB, 3HAYUTENBHO GOJiee BHICO-
Kasg CTOUMOCTH cTponTenbcTBa. Hpumeps:: «fonexaesckas» u «M3-
MalnoBCKU# nIapk» B MOCKBe.

3. Cmanyuu 2ry60x020 3AN0HCEHUA:

1) nuIOHHAA, UMeeT TPH CBOJA: iBa HaJ IIYTEBBIMHU KOpobaMu U
OCA/IOYHBIMH IIAT(OPMAMHU U OJINH HaJ| HEHTPAIbHOM Inardopmoii
(pacnpegenuTenbHblii 3a71). llenTpanpras naaTdopMa, Kak MpaBuio,
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BBIITOJIHAETCS HE Ha BCIO JJIMHY CTAaHIIMH U OTAEJSIETCS OT GOKOBBIX
TOHHE e IByMS PAaMy MAaCCHBHBIX NIVJIOHOB, CJIyXXamliX OIOpaMu
ceoza (puc. 2.48). [invna pacnpefeiuTepHOrO 337 1 KOJTMIECTBO
TIPOEMOB HA3HAYAIOT B 3aBUCUMOCTH OT pacuéTHOM BEJMIMHBI MacCca-
KUponoToka. K TopuaM pacmpefeuTeIbHOTO 3aa MpUMbIKAeT Ha-
KJIOHHBIH X0/ ¢ HeCKOJIBKUMHU 9CKAJIaTOPaMH, COeAMHAIOIUMH ILIaT-
¢dbopMy CTaHIUH C TIOJIOM Ha3eMHOTO BecTubmoa. [IpuMepaMu CTaH-
it MHIOHHOTO THNIa MOTYT CILyXKHUTb: « 1UCTBIE IPYABL>, «ILnomanp
Pepogmionnu», «KpacHbie BopoTa», «baymMaHCKas» B Mockse; «Ilno-
miaap Boccranusi», «BiaguMupckas», «HymKuHCKass» B Cankr-lle-
TepOypre;

2) KOJIOHHasi — CBOJL TIO/I3€MHOT0 3a/Ia Ha CTAHIMAK TAKOTO THiid
TOAEPKUBAETCST ABYMs PAilaM¥i KOJIOHH, OTAE/ISIONUX 6GOKOBbIE 110~
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Puc. 2.48. Ilunon-
Had cTaHIusA Tiay-
60KOTO  3ajI0XKe-
HHUA:

a — paspes, 0 —
«Inomanp  BOCCTa-
uus». Cankt-Ietep-

6ypr
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Puc. 2.49. Kononnas cran-
1YL METPOIIOJIUTEHA:

a — pa3pes, 6— «ABTOBO», 8 —
«Kuposcknii 3asog». Cankr-

Puc. 2.50. Oxtoceoauatas
CTAHITHS :

a — paspes, 6 — «JIuroBckuit
upocnekT». Cankr-IleTep6ypr

Terep6ypr

"’
W}}\\!} .
oﬂ"lpﬁ?l/

caflouHbIe IAT(OPMBIL OT TIEHTpaIbHOM (puc. 2.49). HaTsxaas kame-
pa 5CKaIaTOPOB OOBIYHO IPUMBIKAET K TOPITY miatdopmbl. K craniu-
sIM TaKoro Thna otTHocaTcs: «MaskoBckasi» n «llerpoBcko-Pasymos-
ckasi» B Mockse; <«Jlenunckuii npocrnekts u <«IIpumopckasi» B
Cankr-IletepGypre;

3) omHOCBOYATaAA — He MMeeT IeJeHHs Ha [eHTPaIbHyIo U 60KO-
Bbie aTdopmbl. EXnHbL ¢BOZ MOI3€MHOTO 3aj1a ONUpaeTcsi Ha 6o-
KOBbIE CTEHBI, B [IEHTPE 3aJIa pacliosaraercs mwiargopma, K KOTOpo# ¢
IBYX CTOpOH MpuOBIBAIOT moe3na (puc. 2.50). K craHuusm Takoro
THIIA OTHOCATCA «THMHUPA3eBCKasi» B MockBe u «YépHasa pedukar,
«Oszepkn», «[Tuonepckasi» B Caukt-Iletepbypre;
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4) ropusoHTaabHbI TUGT (puc. 2.57). CTaHINN TAKOTO THIIA JIH-
IIEHbI TOCanouHbIX 1aTdopM. [To 6okaM IeHTPaIbHOTO 3aj1a paco-
JIATAIOTCSA B PsZa Pa3ABIDKHBIX ABEpEH, BEAYIIMX B TOHHEH, e
OCTaHABJMBAIOTCS NPHObIBatouIye noe3ia. CTaHIUA TPOEKTUPYeTCS
TaKuM 00pa3oM, 4TOGH! CTBOPHI IBEPEIl BATOHOB TOYHO COBIA/AIH CO
CTBOPaMH JIBEPEN CTaHI[HH, OTKPHITHE H 3aKPBITHE KOTOPBIX CHHXPO-
HM3UPYETCS CIel[MalbHbIMK yCTpoiicTBaMi. THII TAKUX CTaHLHIA o-
JIy4WJI CBOE Ha3BaHUeE 3a CXOMCTBO C ABEPSIMH JH(PTOB, Y KOTOPBIX
Pa3[IBIDKHBIE [IBEPH KaOMHBI OTKPHIBAIOTCA CHHXPOHHO C JBEPAMH
maxTe. IIpuMepaMu MOTYT CHyXXHTH CTaHIMH <«MOCKOBCKasi»,
«[Tapk [To6ensr», «Ilerporpanckas» B Cankr-Ilerep6ypre. B Mock-
Be CTaHIIMH TaKOTO THIIA He TPUMEHSIIOTCS.

Puc. 2.51 CraHIuu THITA <TOPH3OHTAILHEIA THQTS:
a — «Iapx TTobeasr», 6 — «3Béaguas». Cankr-Iletepbypr
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Oco6eHHoe BHUMAHUE TIPU [TPOEKTHPOBAHUY TMHUM METPOTIOH-
TeHa yaeasaeTcs nepecadounvim yaram (puc. 2.52). I'naBHoe yciaoBue
HX TJIAHUPOBKH — MAaKCHMAaJIbHOE COKpAIlleHie BpeMeHH Ha Iiepeca-
Ky ¢ OMTHOHN JINHWM Ha JIPYTYIO.

Cy1ecTByIOT HECKOJBKO IIJIaHHPOBOYHBIX M KOHCTPYKTHBHBIX
pelIeHuil IiepecaiouHbIX Y3/I0B Ha JTUHUSX [JTyOOKOTO 3a10KEHUS.

1. Ilepecadounvie y3anvl ¢ pasenvHbiMU CMAHUUAMY HA KAHCOOT
JUHUL. :
© 9710 HamboIeE CTApBIi U PACIIPOCTPaHEHHBIN BUJI IIEPECATOYHOTO
ya71a, COCTOSIINI U3 OTAEIbHBIX CTAHIHH, PACIIOJOXKEHHBIX Ha pa3-
HOM IIyOHMHE OT MOBEPXHOCTH M COETHHEHHBIX MIE€PEXOIaMH C JIeCT-
HHIIAMH | 3cKanatopaMu (puc. 2.53). B nocaequne roasl, HallpuMep,

Puc. 2.53. Tlepecagounsiit yaea nog Cennoit miomansio. Cankr-IlerepGypr

9 9-343
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npu npoextupoBanuu ¥06uneitnoit sunun JloHgoHCKOTO MeTporo-
JINTEHA, COEIMHUTENbHBIE TOHHENU 060PYAYIOTCS HETYIIUMH JOPOXK-
KaMH — TPaBOJIaTOPaMH. -

B mu1aHe pa3zenpHble CTAHIIUH IIEPECAIOUHOTO Y3712 MOTYT Pacto-
JIaraThCst:

— mapaJutenbHo (puc. 2.54, a);

Puc. 2.54. IlepecasouHslii y3es1 u3 BYX MAPAJIEIbHBIX CTAHIIHIA Ha IIEpece-
YeHHMH JIBYX JUHUI (@) ¥ U3 TPEX CTAHLIUM, PACIIONIOKEHHBIX BeEPOOOPA3HO B
PasHBIX ypPOBHAX (6): ,

1 — «Taranckast» Kosmsuepoit munun, 2 — «Taranckas» Tarancko—KpacHompecHeH-
ckoii nunun, 3 — «Mapkcucrckas» Kanununckoit iuHun
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— X-06pa3Ho (IIpu ABYX CTAHIUSAX );

— BeepoobpasHo (puc. 2.54, 6); _

— TPeYTOJbHHKOM C COBMEIIEHHEM [BUKEHHS NOE3/I0B Ha JBYX
U3 HUX;

— [0 cMelilaHHOo# . cxeMe (puc. 2.55).

K HenocraTkaM 3TOTo THIIA IEPECAIOYHBIX Y3JI0B OTHOCATCS Ma-
nast kKoMGbOopTabeTbHOCTH, H0IBIIIOE KOJTUYECTBO MEPECATOYHBIX YCT-
POMCTB M KOHCTPYKIIUHM, AJIMTEJbHOE BpeMs Iepecajk, 6obinast
ILIOIIAa/Ab TOPHOTO OTBO/IA IO/ CTPOUTENBCTBO.

2. Ilepecadounvie yanvL u3 08Yx CManuyuli ¢ COBMEWEHHbIM 08UNCE-
HUeM, DACNONONCEHHBIX NADATNENLHO 8 00HOM YPOBHe.

VY3751 3TOTO THUIIA CYUTAIOTCSA HauboJIee YAOOHBIMU U3 CYIIECTBY-
IOIIUX, T.K. HA HUX I[lepecaJka B MOILyTHOM HAIPABIEHUH ITPOU3BO-
IWUTCS IIyTEM MePEX01a Monepék mraThopMbl, a B 06paTHOM — Yepe3
MepEeXOIB B cepeuHe U TopIie cTaHIuil. K mepecagoyHsiM y3/1aM sTo-
rO TUIIA OTHOCSTCS: « TexHoNMOrudeckuit UHCTUTYT» B CaHkT-Iletep-
6ypre (puc. 2.56, a), «Kutaii-ropon» (puc. 2.56, 6) u «HoBoKysHelr-
Kasi»—<«TpetbsakoBckas» (puc. 2.56, 6) 8 Mockse.

Cr. «BopoBHLKass

N Kcr.
Cr. «Enbnnctexa hMm. ferunas «OxoTHEA DS

Puc. 2.55. CMenranHast cxeMa PAcIIOOXKeHHs CTAHIKMH [epecajouHoro yajia
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a — J K mpenMyinectBaM TaKoro y3Ja, KpoMe ya06CTBa MEPECAIKH, OT-
e T O T /.,4/. YR HOCHUTCSI CPAaBHUTEJIBHO MaJIas IJIOMIAb TOPHOTO OTBOJA.
e ~IRTERTPTTPOPY ‘ﬁ_._._. LT . : 3. O6vedunénnpie nepecadounnie Yo,

3.1. O6benHEHHDIN TIepeCcaOYHbIM y3e Ha [Be JHHUU B BUIE
> MSTUITPOJIETHOMN CTAHIIMM KOJOHHOTO THIIA C PACMOJIOXKEHHUEM ILaT-
ﬁ ' dopM B onHOM ypoBHe (puc. 2.57). llepecagka B monyTHOM Hampas-
- ‘ JIEHUU TPOM3BOAUTCS TMOMePEK mnaTdhopM, a B 06paTHOM — yepe3
HoTiepevyHbie KaMepHl B TOpIax cTannuu. K HeqocTaTkaM KOHCTPYK-
IIMH OTHOCST CJIOKHOCTH CTPOMTEIBCTBA M BEPOSTHOCTh BO3HHKHOBE-
HUST 3HAYUTETBHBIX MIPOCATOK JTHEBHOMN MMOBEPXHOCTH.

3.2. TlepecaqouHbIl y3€a HA JBE JIUHUHM B BUIE 00bEIUHEHHOM
JABYXBAPYCHOHN IE€PECATOYHOM CTAHINN M3 MOHOJMTHOIO OETOHA W
xesie306eToHa (puc. 2.58). DTOT THII cTaHLM Hauboee XapaKTepeH
JI7IS1 CTaphIX JUHUH METPOHOJIMTEHa B psiZe ropogoB Empombr s
MepecaJki MacCaXMPOB HCIOJIB3YIOTCS JIECTHUIBI M 3CKAJATOPHI
MEeXIy SPYCaMH, PacloJIOKEHHbIE BHe TabapUTOB OCHOBHOTO ceve-
HUS, a TAKXKe KOPUAOPHI MEXKIY JIEBOM M IPaBOM 4aCTSMU OCHOBHOTO
cedeHus oJ M Hajl HuUM. OCHOBHBIM HEZOCTATKOM CTAHIINY SIBJISIETCS
JUTUTETIBHOCTD U HEYZTOOCTRO [EPECAIKHL.

-y
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Puc. 2.56. Ilepecasoyunsre Y3JIB C COBMEUEHHBIM JBMKEHHEM TOE3I0B Ha
CTaHI[UIX: :

a — «TexHonornueckuii uucTuTyT> B Cankt-Iletepbypre, 6 — «Kuraii-ropozy, 8 — Puc. 2.57. O6beqMHEHHBLN IepecaZioyHbIH y3esl KOJIOHHOTO THIIA Ha ABe JIH-
«HoBokysHenkas»—<«TpeTbsikoBckass» B Mockse HHUH ¢ TuiaT$opMaMH B OXHOM YPOBHe
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Puc. 2.55'3.. ITonepeunoe ceuenne TIEPECcaZioYHOTO y3/a Ha /iBe IMHUM B BUIIE
00beIUHEHHOM ABYXBSIPYCHOM IIepeCaioYHOM - CTaHIIHH, Mapux
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Puc. 2.59. O6benunénnnit nepecagounsrit y3€eJ Ha /IBe TMHWUH B BUJIE IBYXb-

APYyCHOU TPEXTPOJIETHON KONOHHON CTAHIMH C OCTPOBHOM 1aTdopmoii Ha
Ka’KIO0M sipyce

3.3. O61;ez‘EI/IHéEIHBII'/’I NiepecajoYHbii y3esl Ha [iBe JTUHWUYU B BHJIe
ABYXDBAPYCHOU TPEXMPONETHOH KOJOHHOH CTAHIMM C OCTPOBHOM
1aTOpMOii Ha KaXkaA0M sApyce (puc. 2.59). B koHCTPYKTHBHOM pe-
TWEHNUH STOT THI NEPECAZIOYHOTO y3/la aHAJOTMYEeH KOJOHHOM CTaH-
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Puc. 2.60. O6benuHEHHDIH TIEPECANOYHBIN Y3€/I Ha IBe JHHUU B BUAE ABYXb-
SIpYCHOH TpEXNPOIETHON KOJIOHHOH CTAaHIUN

- 1u¥ riay6oKoro 3ayoxeHus ¢ 6OIBMNME Pa3MepPaMu IIOIePeYHOTO

ceuenns: ToHHesel. [lepecajika maccaXxupos ¢ Apyca Ha SIPYC OpraHu-
3yeTcs 110 JIECTHHULIAM U 9CKaJIaToPaM, PaCIOJIOKEHHBIM B cepeiiHe
CPEeIHEero 3aJa.

JlanHpIi THTI IepecazoYHOro y3a JOCTATOYHO CIIOKEH B HCIOJ-
HEHHUH, TEM He MeHee OH yI00€H, KOMIAKTEH U MMEET JOCTATOYHO
He6OIIBILYIO IIOIAb TOPHOTO OTBOZA.

3.4. O6beMHEHHBII TIEpeCaIOYHBINA y3eJ Ha /iBe JIMHUU B BHJIE
IBYXDBAPYCHOH TPEXIIPONETHONH KOMOHHOH CTaHIHH C OAHOH OCTPOB-
HOH 11aTOpMOi Ha HIYKHEM SIpyce U AByMs OOKOBBIMH ITaThopMa-
MU Ha BepxHeM (puc. 2.60). HenocTaTKOM CTaHIIMH SIBJISIETCSA CIO0XK-
HOCTb OPraHU3alUH TIePeCcaiky MacCa’KUPOB C IMHUH HA JIUHUIO.

3.5. Tlepecafounblii y3es 0ObeAMHEHHOIO THUIA HA [[BE JIMHUHK
(puc. 2.61). Ilepecamoutbie y3Jbl 5TOrO THUIA SKCIUIYATHPYIOTCS B
METPOIoJuTeHe BalIMHITOHA M XapaKTepU3YIOTCS TEM, 4TO y3es 06-
CIYXKUBAET JIBE TIEPECEKAONINECS TMHUM, TIPH 5TOM TPACCHL IUHUU He
HU3MEHSIOTCS; CTAHIIUY, BXOASIINIHUE B Y3€JI, PACIIOJIOKEHbI HA Pa3HbIX
VPOBHSIX «BKPECT», C Iepece4eHHeM B cepeinHe cTaHIuu. OCHOBHOI
HeJIOCTATOK CTAHIIMHA TAKOrO THIA — JI0CTATOYHO GOJIBINASI MIIOMAAb
TOPHOTO OTBOZA.

3.6. O6benMHERHDII IBYXbSAPYCHBIN O/JHOCBOAYATHIN Nepecasoy-
Hblit yaes. Cxema yana paspaborana JlenmeTporunporpancoM [Kyna-
eun, 1996; Konwros, 19991 B 1Byx BapHanTax:

— €0 COOPHBIM MEXAYITKHBIM HepekpelTeM (puc. 2.62). Cran-
M TIpeJCTaBsieT cO60H OMHOCBOAYATYI0 KOHCTPYKIIHIO, COOMpae-
MYIO U3 Kejie300eTOHHBIX 6JI0KOB U ABYX MPOAOJIbHO PACIIOIOXKEH-
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Puc. 2.61. Ilepecagounniii y3en o6beJHHEHHOTO THIIA HA ABE JUHWH. Ba-
IIHHTTOH

V777877 77XF°

e
V' /o

Puc. 2.62. O6bequHERHbI ABYXBSIPYCHBIA 0{HOCBOXYATHIE nmepecagouHbIi
y3e O COOPHBIM MeXIy9TaXHbIM MepeKphITHEM

HBIX KOJIOHHO-TIPOTOHHBIX KOMILTIEKCOB. KOHCTPYKIMS M TEXHOIOTHsT
BO3BE€/ICHU [I€PECATIOYHOrO0 y3JIa NPUHITUITNAIBHO AHAJIOTUYHBI KOH-
CTPYKLHH U TEXHOJIOTHH COOPYKEHHUS IIPOMEKYTOUYHBIX OHOCBOIYA-
THIX CTaHI[UHA. Beck y3en /14 mpuéma noesnos ¢ 06enx auHumit coopy-
JKaeTcs OTHOBPEMEHHO;
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" Puc. 2.63. O6bequHEHHBIH IBYXBSIPYCHBII OHOCBOAYATHIN MepecaovHbIi
- y3€JI ¢ MOHOJIUTHOH ITUTOH MEXAYSIPYCHOTO MePEKPHITHS

— C MOHOJIUTHOI ILTUTOM MeXIysIpyCHOTO nepeKphITist (puc. 2.63).

- CraHI¥s BKJIIOYaeT BEPXHUI 1 0GPaTHBIH COOPHBIE CBOIBI, ONUPAIO-

IHECA Ha MOHOJUTHBIC OHOPDBI, N NJINTY MEXAYAPYCHOIO IEPEKPDI-

| THSI, Pa3fesIAonyo 00bEM KOHCTPYKIMHM Ha IBa spyca. Takas KOHCT- -

. pykIus obecrnednBaeT BO3MOXHOCTh COOPYKEHUSI CTAHI[UH U IIyCKa

- €€ B 5KCIUIyaTalMIo B /IBa 9Tala: CHayaja BEPXHUH SPYC, MpeiHa3Ha-

* YeHHBIH 11 IPHUEMA TT0E3/I0B OHOM JIMHWH, 3aTEM, IIPH IIOIX0E BTO-
poii uHuY, coopykaeTcsi HKHUIL sipyc. IIpu aTom Bce paboTsl o

COOPYXKEHHIO HUXKHETO Apyca IIPOU3BOAATCA 6e3 IIpEKpanieHns 1B -

| JKEHUS [T0e3/I0B 110 nepBoit TuHuu. [{Jis coeuHeHMs: sipycoB U obec-

IEUYECHUA IIEpEeCaaKN MaCCaXUPOB IIPEAYCMAaTPHUBAOTCA MEXKAYAPYC-
HBIE 3CKAJIaTOPBDI. Kaxnaprii APYC COCANHAECTCA € ITOBEPXHOCTBIO OT-

- JIEJIBHBIM 3CKaJIaTOPHBIM TOHHEJIEM.

4. YanvL 01 nepecadku Mexcoy IUHUAMY MEmpPONoaumena u opy-

*eumu sudamu naccaxcupcxozo mparcnopma (puc. 2.64).

KoMmitekcHoe UCIIONb30BaHUE IIO/I3€EMHOTI'0 NNPOCTPAaHCTBA IIoApa-

3yMeBaeT o0bedWHEHWE MEePecajOYHBIX Y3JI0B METPOMOJIMTEHa CO
- CTAHIMSIMU JK€JIE3HOM IOPOTH, B TOM YHCJIE TPUTOPOTHBIMH, a TAKXKe

OCTaHOBKaMHM JIPYTHX BUAOB OOIECTBEHHOTO TpaHCmOpTa. B Takoi
KOMILTIEKC MOTYT BXOJMTH: CTAaHIIMM METPOIOJINTEHa K MUHH-METPO,
OCTAaHOBKH TPaMBaeB, aBTOOYCOB, APYTUX BHAOB OONIECTBEHHOTO
TPaHCIOPTA, CTAHIUS MPUTOPOIHON JKeIe3HOU JIOPOTH, JKeJe3HO/0-
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Puc. 2.64. IlepecasoyHbiii y3e1 MeX/Iy TPeMsl CTAHIUSIMUA METPOTIOJIUTEHA U
JxKene3HoR0pokHbIMU TinaTdopmamu Kypckoro Boksana. Mocksa

POHBIM BOK3aJI, aBTOBOK3aJI, aBTOTPAHCIIOPTHHIE TOHHEH, aBTOCTO-
SIHKH, TIEIIeXOAHbIEe TOHHEJIH, IIYHKTHI 00IeCTBEHHOTO MUTAHHS, Ma-
'rasyHBL ¥ [POY. '

B HacTosimee BpeMst B MockBe B paMKax KOHLEMIIUNA KOMILJIEKC-
HOTO MCIIOJIb30BaHHs MOA3EMHOIO IIPOCTPAHCTBA Pa3pabaThIBAETCS U
peanu3yeTcs Ha MPaKTHKe MPOEKT HECKOJbKUX JIMHUN MUHH-METPO.
s MUHUMU3AIK BO3/E€HCTBUSA HA T€0IKONOTUYECKYI0 U UCTOPH-
YECKYI0 CPELy TOPO/Ia, MUHU-METPOIIOJIUTEH TIPOEKTUPYETCS C MEHB-
UMK TabapUTaMK M CKOPOCTSIMH COOOIIEHHS, C KOPOTKUMH IIE€PEro-
Ham#, GoJjiee HU3KMMM MPOBO3HOM CIOCOOHOCTBIO M CTOMMOCTBIO
CTPOUTENBCTBA MO CPABHEHHIO C OOBIYHBIM METpOMOAuTeHOM. [list
3TOTO YMEHbUIEH rabapuT COCTABOB M BHYTPEHHHIA [HAMETDP TOHHE-
Jielt, IpPUMEHEHbI KPHUBbIe PaJiyCcoB II0BOPOTOB B IaaHe 150 M u Go-
jlee, Ha CTAHIIMSIX, B OCHOBHOM, UCITOJIb3YIOTCS TLIATGHOPMBI OCTPOB-
HOTO THIIAa, PacCYMTAaHHblE HAa TPUEM UIECTUBArOHHBIX COCTAaBOB
(puc. 2.65). Anwna crannmii coctapiseT 90 M. CpenHee paccTosiHEE
MeXIy CTaHLUMSIMH MHUHHU-MeTpPO paBHO 937 M, MUHUMAaJIbHOE —
506 M, MmaxcumanbHoe — 1211 M [Jyboyxuii, 2001]. Ha HexoTOpBIX
y4acTKax NMpelyCMOTPEHO ABUKEHHE TI0E310B MUHH-METPO TI0 Jei-
CTBYIOIIMM JIMHUSIM METPOIOJIUTEHA 63 HAPYIIIEHHsI OCHOBHOTO pe-
XKMMa paboThl METPOIIOIMTEHA.
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Puc. 2.65. Tabapu-
TBl TOHHede# H
cTaHIui MUHH-
MEeTPONOJIMTEHA:

a — TpéxcBoayaTasi
CTAHIHA ¢ OCTPOBHOH
naathopMoi, 6 —
TpéxcBoavaras CTaH-
uns ¢ GOKOBBIMH
maatdopMaMH, 68—
OJMHONYTHHI  TEpe-
TOHHBIM TOHHEJb M3
cbopunx xene300e-
TOHHBIX 3JIEMEHTOB,
2 — OJHOILyTHHIH TIE-
pEercHHBI  TOHHENDb
noaKoBoo6pasHoTO
ogepTaHusi, 0 — OJIHO-

MyTHBIA TEPETOHHBIH

TOHHEJb U3 YYyTYHHBIX
TIOOMHTOB ¢ IJIOCKUM
JIOTKOM, € — ABYXITyT-
HBIL NepPEroHHbIH
TOHHEIb NOAKOBOOG-
Pa3HOTO OYEePTAHUSA

S J——

u10
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2.2.6. ToHHeAn ropHoro Tvna

Crpowuresncrso TPaHCIIOPTHBIX KOMMYHHUKAIUN B TOPHOI MecT-
HOCTH COTIPSIKEHO C HEOOXOAMMOCTBIO IIEpeceden s ITyGOKUX yige-
JIHH, BO/IOPA3/eNoB, TOPHHX XpebTOB u ADPYTHX MPeNsITCTBUH, YTO
Tpebyer yCTPOIHCTBA Pa3IHIHbIX HCKYCCTBEHHBIX COOPYKeHUH. B 3a-
BHCHMOCTH OT BBICOTbI TIPENISITCTBHS, €I0 KOH(UIYPALHH pasMepoB
B IIIaHE, MECTa PaCIOJIOKeHHs], KDY TH3HBI CKJIOHOB, KIHMaTHYECKHX,
I/IH)KeerpHO-I‘eOJIOI‘I/I‘IeCKI/IX, S9KOHOMHYECKHUX M IKOJOTHYECKHX YC-
JIOBMH CYIECTBYIOT HECKOJIBKO BO3MOXKHBIH pelienuii,

OnvH 13 BO3MOXKHBIX BAPHAHTOB — 06XO0/ TIPENATCTBUS B Ijia-
HE — NPUBOIUT K YA/IMHEHHUIO U YCIOKHEHHIO TPACCHI ZI0POrH, 3Ha-
YHTEIbHASA YaCTh KOTOPOIi 6y/eT pacmonaraTbest Ha KPHUBOI B maHe.
Alpyroe pelienne — nepeBanbHas AOpOTra — ITepeceveHye MpersiT-
CTBHA IIO BEPXY C YCTPOUCTBOM OTKPHITOH BBHIEMKH. DTOT BapHUaHT
MOXET TPUMEHSTHCA NP JOCTATOUHO CIHOKOMHOM TOPHBIM pesnbede
1 HeGOJIbIIOH BhICOTE TIEPECEKAaEeMOr0 TIPENsITCTBHA. B Bhicokorop-
HBIX yCJIOBHAX NMPOKJAJAKa IePeBaIbHON A0pOru COTIPOBOKAACTCSE
lIepece9eHneM KPYTHIX OTKOCOB, OTIOJI3HEBBIX 30H U yumienuit. st
9TOTO yCTpanBaIOTCSA BBICOKUE HACBIIH, IOATIOPHbIE CTeHBbI, BUaNYKH,
TIOJIyMOCTBI, 6a/IKOHBI, TTy60KHe BBICMKH, CHETO3aIl[UTHBIE U ITPOTH-
BOOGBAJIbHbIE rajtepen u T.11. Takum 06pa3oM, 3HAYHTEIBHO TIOBbIIIA-
€TCA CTOUMOCTD IKCITyaTalli AOPOTH, BO3HUKAET HeO6XOMMOCTD
npeKPameHm{ ABHUKEHHA IIPU ONIACHOCTH CHEXHBIX 32HOCOB, JIABHH,
ceslell U mpou.

Tpancroprasie Tonue U TOPHOTO THIIA MCIIOJB3YIOTCS /ISt TIpe-
OZNOJIEHUST TPACCOH BBICOTHBIX NPEISITCTBHUIX (rop, x01MOB, ApyrHX
BOSBBII[U[eHHOCTeI'/JI). OHu 1mo3BosIAI0T Iepeceyn 3T0 TIPEIISATCTBHE TI0
KpaTqauiemMy myTH, PacoN0KHUTb TPACCY AOPOTH Ha TPAMOH B IJIa-
He 1 06eCIeYnTh 6IaronpUsATHbIE YCIOBUS IBUXKEHUS TPAHCIIOPTA.

TOHHeJlef:Ie TIEPECEICHUA Ha TPAHCTIOPTHBIX ITYTSX, IPOEKTHUPY-
EMBIX B TOPHOU MECTHOCTH, HaubGoee 1eTeCO06Pa3HBL B CJeyIOmuX
CAyJasx: ‘

06X01 KOHTYPHBIX U IIPEOJ0IEHNE BBICOTHBIX IIPETISTCTBHI;

TPacCHpOBaHUE TMHUY B YCIOBHUSIX, KOT/A JOMYCTUMbIE pazuych
KPHUBBIX B IL/laHe HE II03BOJIAIOT BIUCATLCS B CymiecTByoiue thopmbl
penbeda;

HCKYCCTBEHHO€ Da3BUTHE TUHUH;
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obecrieueHre pacYETHOH AJUHBI TPACChI Ha YYACTKE IPEOJOJIEHUS
3HAYUTEJILHOTO BBICOTHOTO TPETMSITCTBUS.

ToHHEbHBIE TIEPECEYEHHST HA TPAHCIIOPTHBIX KOMMYHHKAIUSX
JOJKHBI 06€CTIEYNBATD:

GesomacHbiii 1 GecriepebOMHBII TPOIMYCK TPAHCIIOPTHBIX CPEACTB
(11037108, aBTOMOOHJIEN 1 TPOY.) C 33/JaHHBIMH OCEBBIMM HATPy3Ka-
MH U CKOPOCTSIMH;

TpebyeMyIo TIPOMYCKHY 0 CTIOCOOHOCTb.

IlepBoiit MeXAYHAPOAHBIM KOHTPECC II0 TOHHEJECTPOEHHIO, IIPo-
meamui B 1912 rogay B Iliopnxe, peKOMEHIOBAT TIPU CTPOUTEJIHCTBE
JABYXITyTHBIX JK€JIe3HbIX JOPOT OTAaBaTh IMPEATOYTEHHNE [BYXITYTHOMY
TOHHEJIIO Tlepell ABYMSI OTHOIYTHBIMY. Best nanpHelinas MUpoBasi Ipak-
THKA TPAHCIIOPTHOTO TOHHEIECTPOEHUS 6a3UPOBAIach Ha 3TOH KOHIE-
I[MH, 9€M U OOBSICHSETCS] COXPAHUBIIHEICS 110 HACTOSIIIETO BPEMEHH TIPH-
OPUTET TPAHCIIOPTHBIX TOHHEIEH B IBYXITYTHOM UCIIOJTHEHWH.

B HEKOTOpBIX CAyYasix BO3MOKHO yCTPOHCTBO OJHOTO OMHOMYT-
HOTO TOHHEJISI. ITO, C OAHOH CTOPOHBI, II03BOJISIET CYHIECTBEHHO CHH-
3UTh KallMTAJIOBJIOXEHHUS W YCKOPUTH BBOJ TOHHEJS B 3KCIIyarta-
IIH10, HO TIPH 3TOM, JI7IsT 06€ecTiedeHrsI He0OXOAMMOMN TPOIYCKHOM CIIO-
cobHOCTH, TpeGyeTcsi YCTPONCTBO Pa3be3NoB M CJAOXKHOM CHCTEMbBI
PETyIUPOBaHUS TBUKEHHMS.

T'opHble TOHHEH NOAPa3AeIsI0TCA Ha:

sepuunnvie (puc. 2.66, a), MeIHEe MAHUMANbHbIE JJIHHY H
CTPOHUTEJBHYIO CTOUMOCTD C MCIIOJIb30BaHUEM 60JIee TPOTSKEHHBIX

[OAXOA0B, B OCHOBHOM, IIPH HEGOJIBINON MHTEHCUBHOCTH [{BHKEHMUSI;

basucnwie, unu nooowsennvie (puc. 2.66, a), nmetonue 6ojee HU3-
KYI0 CTOMMOCTH 9KCILTyaTaiuy; UCIOAb3YIOTCS MPH 3HAYUTENbHOM
TPY3OHANPSAKEHHOCTH TPACChHl; BEPUIMHHbIE U OA3HUCHBIE TOHHETH
MOTYT Ha3bIBaThCSI IEPEBATIbHBIMY;
 nemaeswe (puc. 2.66, 6), pacioyioxeHHble Ha KPHBOIL TIpU yIJe
moBopota mopsizka 180°, u cnupanbhsie (puc. 2.66, 8), Ipy yrJe mo-
Bopota 360°, — ucnoab3yioTcs ays 6bicTporo Habopa BHICOTH BHYT-
PH TOPHOTO MacCHBa;

muicoewie (puc. 2.66, 2), cokpaniaionue Tpaccy A0POrH, epeceKa-
1o1eH KOCOTOPBI. :

Br160p MeCTOPACIIONIOKEHNsT TOHHEISI TOPHOTO THIIA 3aBUCHUT OT
XapakTepa pacroIoKeHHUs Z0POr M MarucTpajieil Ha MOAXOAHbIX y4acT-
KaXx, CTeeHH YCTOMYHUBOCTH OTKOCOB U CKJIOHOB BBICOTHOTO TIPETSAT-
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Puc. 2.66. Buasl ropasix ToHHeN €
71— BuepIHPIHHbIH TOHHENb, 2 — 1opTal, 3 — A0pora, 4 — Ga3MCHBIA TOHHEND, 5 — MeT-
JIEBOM TOHHEJIb, 6 — CIIHPANbHbIM TOHHENb, 7 — MBICOBBIH TOHHEJD '

CTBUSI, HH)KEHEPHO-TEOJOTHYECKUX U THAPOTEOIOTHYECKHX YCAOBHI
TEPPUTOPHH, CTOUMOCTH CTPOUTEILCTBA M IKCILIYyaTallUH JAHHOTO
Y4YacTKa. ‘

BricoTHOE mOMOXKeHWe MBICOBBIX TOHHeNEH onpefessieTcss Ipo-
JOJBHBIM MpodhUIeM TPacchl Ha MoAXoAax. BhicoTa paclooxeHHs
IETJIEBBIX ¥ CIIUPAIBHBIX TOHHEJEH, 00eCeYnBaOUUX HCKYCCTBEH-
HO€ pa3BUTHUE JUHUH, TUKTYETCS YCIOBUSIMH pesbeda. 3HAUUTETHHO
6oJ1ee CII0XKHOM 3aga4eil ABJSIETCA ONPeIETeHUE BREICOTHOTO MOIOXKe-
HHsI IEPEBAJIBHOTO TOHHEJIS, KOTOPBIXA MOKET OBITh KaK BEPIIMHHBIM
TaK 1 6a3ncnb1M. B aToM cityyae HEOGXOIUMO YIUTHIBATD cnenymuiné
OCHOBHBIE (PaKTOPHL:

1) ToHHeNDb AOJKEH «BIUCHIBATHCS» B IJIAH U NPOAOJIBHBIH IIpO-
b TPacchl, obecrieynBasi €IMHYIO MJIABHYIO MPOCTPAHCTBEHHYIO
JIMHUIO Ha BCEM IlepeBajibHOM y4yacTKe JJOpPOTH;

2) xapakTep CKJIOHOB IIEPECEKaeMOT0 FrOpHOTO MacCHBa: CpaBHU-
TeJIbHO HeGOoIbIIIe CMelIeH s 6a3UCHOTO TOHHES MOTYT 3HAYUTEIIb-
HO COKPATUTh €ro JUINHY U, HA000pOT, CHUXKEeHHEe OTMETKH BEPLIUH-

| HOTO TOHHEJISI MOXKeT IPAKTHYECKH He OTPA3UTHCS Ha €T0 JIJINHE;
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3) BO3MOXKHOCTb €CTECTBEHHOTO IPOBETPUBAHHS TOHHEJIS,;

4) MHKEHEPHO-TE0TIOTHIECKUE YCTOBU,

5) rHAPOMETEOPONIOTUYECKUE YCIOBHAL

OKOHUATEIbHBIH BIOOP BBICOTHOTO TIOJIOXKEHHS IIEPEBATIOTHOTO
TOHHEJISI ONpefleIsIeTCs] TEXHUKO-DBKOHOMUYECKUM pacyéTOM.

XapakTepHBIM IPUMEPOM BBI60OpA BEICOTHOTO MOJIOXKEHUSI SBJIA-
eTcs 060CHOBaHHE IIEPECEUEHHUST Cesepo-Myiickoro xpebta bBaiika-
710- AMyPCKOIt MaruCTpaJIbIo. Xpeber pacnoioxeH Mexay 03. Baiikai
u 6acceitroM p. Butum. Tsxénsle HHXKE€HEPHO-TE0JIOTHYECKHE YCII0-
Bust, 06y CIOBJIEHHBIE BEYHOM Mep3JI0TOM ¥ HaTWIMeM MHOTOYHCTIeH-
HBIX 30H TEKTOHWYECKHX Pa3OMOB, CJIOXKHbIE I TPACCHPOBAHHA
[OIXOBl K Ce[IOBUHE, BHI3BaHHBIC 60JIpIIOl KPYTU3HOM CKJIOHOB,
OCBHIIIAMH U KaMHeETaJaMH, BBICOKAsI CeiicMMYHOCTb paifona (6omee
9 6aJ10B IO mKajIe PHxTepa) B COBOKYITHOCTH IIPHBEJIH K HEOOXOAHU-
MocTH 1popa6oTkH 0Kkoj10 30 BAPHAHTOB MEPECEICHI xpe0Ta.

IIpyu npOeKTHPOBaHMM TOHHEJIA Bamnpoextom B 1942 roxy, 1o
NMAHHBIM IIpeIBapUTEIbHBIX usbicKanmit 1936,/37 rogoB, OB IPHHAT
BapHaHT [lepeceyeHHs xpebTa B CAMOM HU3KOM y4acTKe Anrapaxas-
ckoro cemia. Iloaanee, B 1970 roay, Ha 9TOM yHacTKe 6bLIM TPOBEJIE-

© HBI JOIIOJTHUTEIBHBIC I/IH)KeHepHO'I‘eOJIOI‘I/I'{eCKI/Ie M3bICKaHU4, I10 PE-

3y/IbTaTaM KOTOPHIX ObLIH paspaboTaHbl 18 BapHaHTOB TPACCHI C TOH-

. HelpHBIM mepecedenneM (puc. 2.67) u IIPUMHST BADHAHT IT€peceyeHus

Cesepo-Myiickoro xpe6ra GasucHBIM TOHHeTEM JJHHOH 15,3 KM.
O/HaKo 0 HauaIa CTPOUTENILCTBA, A 060CHOBAHUS IJTMHBL TOHHE-

TowHens N2 3

Puc. 2.67. BapuaHTh Tpacchl HepeceueHus Cesepo-
Myiickoro xpebra Baiikano-AMypCKOI MAarucTpajbio:
71— BapHaHT C l'IOlI'béMOM Ha nepesBant v OATHIO METJEBHIMH
TOHHEISIMH, 2 — BapHaHT C 63.3PICHI:IM TOHHEJIEM lIJIHHOﬁ
15,3 kM
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7151 IO BBIOPAHHOMY HAIIPABJIEHUIO TPACCH], OBLIM PACCMOTPEHHI EIME
11 BapuaHTOB NepeBaJIbHBIX TOHHeJEH MPOTSIKEHHOCTHIO OT 7,8 KM
1o 12,2 kM. B utore 6511 IPHUHST BapHaHT MEPEBAJBHOIO Y4aCTKa C
6a3MCHBIM TOHHEIEM AnvHo# 15,3 kM, Kak HanboIee OJIHO OTBEYA-
10mMit Tpe6OBAHKUSIM K C—)KCHJIyaTaHI/IOHHbIM TIOKa3aTesIsIM MPOEKTH-
pPyeMoii JTHHUM, a TAKKe HATEKHOCTH U GE30TIaCHOCTH TIEPEBO3OK B
YCJIOBUSIX BBICOKOH CEICMUYHOCTH. '

Cetb MBICOBBIX TOHHEJIEH TTocTpoeHa Ha KpyTobaikaabckoi xe-
JIE3HOH [[0pOre — OJHOM M3 HanboJee CI0KHBIX y4acTKOB TpaHCcH-

6upckoit Maructpanu. 3anagHoe nobepexbe bafikaia npejcraBisier

€060 CKaTHUCTYIO IrPSIAY BHICOTOIM /10 400 M Hajl ypoBHEM o3epa. Ms-
BUIMCTAs GeperoBast THHMS pasfieieHa Ha OYXThI BHICOKUMM CKaJIH-
CThIMM Mbicamu. Ha ydacTke TOGepexbs TMPOTSKEHHOCTHIO MeHee
100 xM 65T BBICTPOEHBI 39 IBYXITYTHBIX MBICOBBIX TOHHEJIEH 001meit
nporspkéHHOCThIo 7283,2 M. [Ipu cTpounTenbcTBe yuacTka baiikaio-
AMypCKOH MarucTpajM, MPOXO/SILIEro MO CEBEPHOMY MHOOEPEKBIO
Baiikana, 651U COOPYKEHBI 4 IBYXIYTHRIX MBICOBBIX TOHHENS 06-
et mpoTspkénnocTbIo 5100 M.

PacrnotoxeHne TPAcCH TOHHES B IJIAHE TIPOEKTHPYETCS LEMH-
KOM HJIM YaCTUYHO Ha IPSIMBIX WJIM KPUBOJHMHEHHBIX yyacTKax. Mc-
KPHBJIEHHE TPACCH B IUIaHe 00YCI0BIEHO YCIOBUSMH ILJIaBHOTO CO-
TIPSDKEHUS] TPACCHI ¢ MATKHCTPA/ISIMK, HEOOX0IMMOCTBI0 000HTH HAPY-
IWEHHY0 30HY B MacCHBE TOPHBIX [10PO][ ¥ COXPAHEHHEM CYIIECTBYIO-
11ei 3aCTPOHKH.

lIpu pacniosioxkeHuH TOHHEJIEH, 0COOEHHO X ele3HOTOPOXKHBIX, Ha

KPHBBIX YBEIHYHUBAETCsI rabapuT NpUOIMKEHUS CTPOEHUH H, CJIE0-

BaTeJIbHO, IIJIOWAAb IONIEPEUHOI0 CeYeHNST TOHHES.

KpuBonuueiiHsie B IIaHe TOHHENH CTApalOTCs PACIojiaraTth Ha
KPHBOIi O/IHOTO Pajliyca UK Ha KPUBHIX, OJIM3KHMX [0 3HAYEHMIO pa-
JHYCOB, 4TO TO3BOJISIET UCIIOIb30BaTh OJHOTUIIHOE 060pyIOBaHHe
JULS BO3BEZICHHS] MOHOJIUTHOIM GeTonHoit 06/1eKku. Pauycs KpUBBIX
B JX€JIe3HO/IOPOXKHBIX TOHHEJISX J0JKHBI ObITh He MeHee 600 M, aBTO-
nopoxHEIX — 250 M. IIpu cooTBeTCTBYIOIEM TEXHMKO-3KOHOMHUYE-
CKOM 060CHOBaHMH, B 0COG0 CJIOXHBIX YCJIOBHSX, JOIYCKAIOTCS pa-
auycel KpuBHIX 400 1 150 M cooTBETCTBEHHO.

ITpomonbHBIN IPOGUIb TOHHES, B 3aBUCHUMOCTH OT €0 HazHaye-
HHUS U YCJOBHH TPACCHPOBKH, MOXET TIPOEKTHPOBATHCS O/THO- WM
AByxckaTHBIM. OHOCKATHBIHN Npoduib peKOMEHYeTCsT yCTpanBaTh
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npu gauHe touuenst MeHee 400 M. [Tpodunp ToHHENs cTapaloTCs He
[IPOEKTHPOBATH TOPU30HTAJIBHBIM, T.K. IPU 3TOM BO3HMKAIOT HeOma-
TOTIPUSITHBIE YCJIOBUS IIPOJONLHOrO BOAOOTBOAA. MUHUMaIbHbBIN yK-
JIOH TIPOZIOJIBHOTO TPOdHIIsT JOJKEH COCTABJIATh 3 %o. B mpenenax
paseINTEIbHbIX 3IEMEHTOB JOTTYCKAETCs IPUHUMATD BEJTHUHHY MH-
HUMAJABHOrO yKIoHA 2 %o. [OpU3OHTAIBHASL pas3[eNTENIbHAS ILI0-
MagKa MeXAy y4acTKaMH ¢ YKJIOHAMM DasHBIX 3HAKOB He JOJIKHA
npessimaTh 400 M [ CHull 32-04-97].

MecTa pacrooKeHus: MOPTAJIOB MPH MPOEKTHPOBAHUM TOHHEJIEH
TOPHOTO THIIA OTIPEJIEIISIOTCS: XOPOIINMY YCIOBUSIMI BUJITUMOCTH TIDH
Bbe3/ie, KOHUrypanueii pesibedpa M re0N0rHIECKUM CTPOEHHEM CKJIO-
HOB. OT r/IyOHHBI TIPEANOPTAABHON BHIEMKH # 3aBHCUT IPOYHOCTH U
YCTOMYMBOCTH IIOPTAJIA M CBSI3aHHOTO ¢ HUM TIPEATIOPTATIbHOTO-3BEHA
0071e71KH, a TaKXe OKOHYaTeIbHas yiuHa Tounens L (puc. 2.68). B ue-
JIOM, OTIp€E/IEJIEHHE PAIIMOHAIBHOM TTyOHHBI IPEATIOPTATIBHON BHIEMKH
IIPOM3BO/IUTCS HA OCHOBE TEXHMKO-3KOHOMHYECKOIO COIIOCTABJIEHUS
BapuaHTOB. Ha mpe/BapuTeIbHBIX 3TalaxX IPOEKTHPOBAHUS MOXHO
BOCIIOJIB30BAaThCS CIIEAYIONMMH PEKOMEHIAIUSIMH, BRIPAOOTAaHHEIMH
IPaKTHKOM CTPOUTEJILCTBA: B CIAOBIX [MIMHUCTHIX TPYHTaX IVIyOWHA
BBIEMKHU Y TIOPTAJIOB He /IOJUKHA TpeBbImath 12—15M, B CKaJIBHBIX
noponax — 20 M [Konvuenxo, Lvinun, 1999].

ToHHeIN TOPHOTO THIIa COOPYXKAIOTCs, B OOJIBIINHCTBE CIy4aeB,
3aKPHITHIM CIIOCO60OM U MMEIOT CBOYATOE MJIH KPYTOBOE OYepTaHHs.
Pasmepbl U ¢popMa TIOTIIEPEYHOTO CEUEHUsT OTPENENSIIOTCS MECTOM
PaCIIOJIOKEHHS] TOHHES] M HHTEHCUBHOCTBIO JIBUXKEHHS TPAHCIIOPTA.
Ta6aput npubIMXEHUS CTPOEHHH T0/KeH 0becTiednBaTh CBOOOIHOE
TPOCTPAHCTBO, JOCTATOUHOE JIJIsT IPOIYCKa TPAHCIIOPTHBIX CPE/CTB,
Ipoxo/a Jojiell, pasMelleHus yCTPOHCTB B 060pyI0BaHuUsL.

Puc. 2.68, 3asucu-
MOCTb JIJTHHBI TOHHEJIS
L or ray6unsr npex-
NOPTAJIbHOH BHIEMKH
h:

1 — ToHHeNs, 2 — mpen-
NopTajJbHAd BbBIEMKa

10 2-343
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Puc. 2.69. JOxubI# nopTan ManecTHHCKOTO aBTOAOPOKHOr0 ToHHe s [ [Iyzo-
noeox, borwrun, 2001]

Jlnsa 6e:crniepeboitHoro obecnedyeHHsI HAXOAAIIMXCS B TOHHEJIE JII0-
Jel CBEXKUM BO3ZYXOM H OPraHM3aIliid HOPMAaJIbHBIX YCJIOBHH Tpyaa
06C/IyK¥BaIOIIEr0O IEPCOHAA YCTPAUBAETCSA CHCTEMA BEHTHJISIINH,
VMEHBIAIOMAsT BJKHOCTh B TOHHEJE, CHH)KAIOIIAsT KOHIEHTPAITHUIO
BpEeIHEX TIPUMECEH, BBIAENSIEMbBIX TPAHCIOPTHBIMU CPEACTBAMHU, A0
NOMYCTHMBIX MPEIEJIOB, MOIEPKUBAIOIIAS TEMITEPATYPY BO3IyXa Ha
VPOBHE, COOTBETCTBYIOLIEM CAHUTAPHO-TEXHUIECKUM HOPMaM.

B nexab6pe 2000 roma cial B 9KCILTyaTaluio MaleCTHHCKUN aB-
TOMOPOXHBIM TOHHEND AMvHOH 1316 M, lepecekalomnuii BoJopa3iesn
Mexay pekamu Mariecta u Arypa ¥ BXOJSIIIIHI B COCTaB PEKOHCTPYH-
pyemoit noporu Jxy6ra-Coun (puc. 2.69). _

ABTOJIOPOXHBIN TOHHEJb COCTOUT M3 COOCTBEHHO TOHHEJIS, 110
KOTOPOMY OCYIIECTBJISIETCS [BUKEHHE aBTOTPAHCIIOPTA, U JPEHAXK-
HOM IITOIbHHU, HCIIOIb3YEMO IS 00CTyKMBAHHUS TOHHEJIS HA MEPH-
O[l 9KCILTyaTalluH, a TAKXKeE JUI 9BaKYaI[iH Jiofiei U3 TOHHES B CIIy-
Jae MoXxapa U Ipyrux aBapHHHBIX cuTyanuii (puc. 2.70).

[Ipoxonka TOHHeJEH BeTach OMHOBPEMEHHO M3 TPEX 3a00€B: CO
croponsl CeBepHoro # IOKHOrO IMOPTATOB ¥ APEHAKHOM IITOMBHH.
Paszpa6oTtka 326051 co cTopoHbl CeBepHOTO MOpTaJia BETACh IIPOXOaYe-
CKMM KOMOaitHOM ¢ paboyrM opraHoM H3GUPaTeNbHOTO JeHCTBHS, CO
croponst JOxHOro nopraja — 6ypoB3pbIBHBIM CIIOCOO0M. JIpeHajkHast
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Puc. 2.70. Cxema pacHoJ0KeHHUs OCHOBHOTO TOHHE/IST ¥ APEHAXHOW [ITO/IbHH
1 — ZpeHaKHbIE CKBXKUHDI, 2 — IPEHANKHAS ITOJNDBHS, 3 — OCHOBHOI TOHHEJb

Puc. 2.71. Buytpennee obopMienre MaleCTHHCKOrO aBTO0POXHOTO TOHHEILS

IITOJIBHS TTPOXOMUIACH HUTOBBIM KOMILIEKCOM C OJHOBPEMEHHBIM
BO3Be/ICHHEM TIOCTOSTHHOMN 06/IeTKH U3 K ese300e TOHHbIX 6JI0KOB.
Jlast obecriedeHHs] HODMaJbHOH M 6e301acHOl HKCILIyaTalUH
TOHHEJIb 060pyI0BaH AaBTOMATH3UPOBAaHHBIMU CHCTEMaMH YIIpaBJie- ‘
HUSI, BEHTH/ISIIIAH, OCBENIEHNS U TeJleHaOmoIeHus (puc. 2.71).
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2.2.7. NoABOAHBIE TOHHEAM

IoxBoAHBIE TOHHETH MOTYT UCIIOB30BATHCS MPH CO3AAHUM I10-
CTOSTHHO [eHCTBYIOLeH TpaHCIOPTHOM CBSI3U 4Yepe3 BOAHOE Ipe-
nsaTcTBMe (PeKy, KaHaj, 03epo, Bogoxpanuauiie). OHU HAMLyYIuM
06pa3oM COOTBETCTBYIOT yCJIOBHIO obecmedeHus Oecrnepe6GoHOTO
ABWXKEHUS] TPAHCIOPTa Ha OOEUX MEPECEKAIOIMUXCSI MATUCTPAJISX
(HaseMHOH M BOAHOI) M 001a1210T CJIeAYIOMMMH MPEUMYIIECTBAME
Hepel MOCTAMH:

He HapymIaioT 6BITOBOTO PEXKUMA BOJIOTOK;

He IIPEMATCTBYIOT CYAOXOACTBY, OJTHOCTHIO COXPaHSIS CYIIECTBY-
IOIIUI XapaKTep aKBATOPHH;

3alUIAI0T TPAHCIOPTHHIE CPEACTBA OT HEOJIATOMPUSTHBIX AT-
MochepHBIX BO3AEWCTBU;

obecrieunBaioT Oecriepe6OHOE W KPYTJIOTOAMYHOE BHXKEHHE
TPAHCIIOPTA Ha YYACTKe II€PECEYEHUsT BOAOTOKA;

COXPaHSIOT MECTOIOJIOKEHHE OGEPEroBHIX COOPYXKEHHH U YCT-
POWCTB, CBOASAT K MUHUMYMY YHCJIO 3JaHUI U COOPYXKeHHii, MojiJIe-
XKaIUX CHOCY HAa MOIX0/aX K MePeceyeHuo; '

MPAKTHYECKH He HApYIIAIOT ApXUTEKTYPHBIHA aHcaMOJIb ropoza.

TexXHUKO-3KOHOMMYECKOE CPABHEHNWE MOCTOBOTO ¥ TOHHEIBHOTO
Hiepexojia TI0Ka3bIBaeT, YTO MOABOAHBIA TOHHEb UMeET 6oJIee BBICO-
KYIO CTOMMOCTD CTPOUTENBCTBA, OJHAKO KCILIYaTAIIMOHHBIE PACcXo-
IIbl Ha COIEP)KaHWEe MOCTOB, 0COGEHHO HU3KOBOAHBIX, 3HAYMTENBHO
BbIIe, YeM ToHHenel [Konvuienxo, Lvinun, 1999].

B 11es10M, MoABOAHbBIE TOHHEIH HAnG0IEE YACTO UCTIOAB3YIOTCS B
CEAYIOUNX TONOTpabUYeCKHX U WHKEHEPHO-T€0JTOTHIECKHX YCIIO-
BUAX: ‘ :

INMPOKHH BOJIOTOK C TJIOCKHMH, HU3SKHMH, HEPEIKO 32CTPOEHHBI-
Mu Geperamy;

JI0Xe BOZOTOKA 06pa3oBaHo TOJIHElH CabbIX TPYHTOB, PACIPOCT-
PaHSIOIMUXCS HA IOCTATOYHO OOMBIIYI0 TTyOHHY, B UX OCHOBAHMH
nexar 6osiee IPOYHbIE TPYHTHI;

IBHXeHHE HA3eMHOTO MJIH BOJHOTO TPAHCIIOPTA Ha yYaCTKe Tepe-
CEeYeHHsT XapaKTEPU3YeTCs BBHICOKOH MHTEHCHBHOCTHIO M TOCTOSH-
CTBOM B TEUEHHE CYTOK. -

Kpome TOTO, IpeinouTenie TOHHEIbHOMY BADHAHTY OTAAIOT TIPH
HAJTHYMH MTABOJIKOB ¥ MOIIHBIX JIE[I0XO0/0B, MPOXOASIIKMX TPH BBICO-
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KHX YPOBHSX BOJIbI, HEYCTOHYMBOCTH PyCJIa, a Takxe 1o TpebopaHu-
SM IpaJlOCTPOUTENHHOTO XapaKTepa.

B 3aBHCHMOCTH OT PacIloJIOXEeHHsI OTHOCUTEIBHO [H& BOJOTOKA
pasinyaioT (puc. 2.72):

IOABOAHbIE TOHHEH, IIETMKOM 3ariyOn€éHHbIEe B IPYHTOBBIH Mac-
CUB; ‘

TOHHEJIM Ha AaMbaX WM OTAEJIBHBIX OMOpax;

«TLIaBAIOIE> TOHHEN, 32aHKePeHHbIe TPOCOBBIMH OTTSIKK2aMMU B

PYCJIOBOE JIOXKE.

TlogBOAHBIE TOHHENIH Ha AamMbaxX, TOHHENIH-MOCTBEL H <IIJIaBaio-
mue» TOHHEIH 3(P(EKTHBHBI DU TlepecedyeHUH IIyGOKHX BOXHBIX
nperpaa. IIpu UX MCIOJIB30BAHHMH COKPAILIAETCS AJIHHA IEPexo/a,
YIY4IIAIOTCS SKCILTyaTallHOHHbIE I0Ka3aTeH TPACChL. -

Puc. 2.72. Tumns NogBoAHBX TOHHEEH:
@ — 3arayGaénnsii B 1Ho, 6 — Ha nam0e, 6 — Ha ONOPaX, 2 — «IUIABAIOLIHITY TOHHEIb;
1 — 3aKpbiTast 4acTh, 2 — pamiel, 3 — gamba, 4 — OIOpH, 5> — TPOCOBHIE OTTIKKH
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Bei6op B ropozickoil uepre MecTOPACIONOKEHHS MOABOLHOTO
TOHHEJIs1 OTIPeIeNSIeTCS XapaKTePOM IIAHMPOBKH M 3aCTPOMKY ro-
POZICKUX YYACTKOB, TONOTPaUIECKUMH YCJOBHAMH MECTHOCTH U
criocobom cTpouTenbeTsa. OGBIMHO TOHHENBHOE [IePEcedeHHe CTapa-
I0TCsI PacIIoflaraTh NEPIEHNKYJISPHO OCH BOOTOKA, YTO MO3BOJISET
YMEHBIIHTH JUIHHY COOPYXXEHHSA H YIPOCTHTb €TO BO3BEIEHHE H SKC-
IIyaTanuio. B ycrosusx nnorHoli sacTpoiiky 6eperos BoaMoxHO ye-
TPOKCTBO KOCOTO TIEpeCcedeH s BOTHOM TIPETPa/Ibl.

HonBonHbiil TOHHETh MOXKET PacoaraThest Kak Ha IPSIMOH, Tak
¥ Ha KPMBOJIHEHHOH B 171ane Tpacce. VICKpUBIIEHHE B IIAHE TPACChI
TOHHEJIs BBI3BAHO HEOOXOMMMOCTBIO OTMOAHMS TPENSITCTBUIL: 30H
Pa3MBbIBa, OCTPOBOB, HCKYCCTBEHHBIX TIOABO/IHBIX COOPyXKeHmit; 1160,
Ha000POT, CTPeMIIEHHEM TIOX0/a K OCTPOBY /7SI yCTPONHCTBA BEHTH-
JATMHOHHBIX MAXT HIIH PaCKPBITHS JOTONHUTEIbHBIX 3a60€B.

Hauboiee xapakTepHsl, KpoMe NPAMOTHHERHBIX, CIIE/YIONIHE Ba-
PHAHTBI PACIIOI0XKEHUS TTO/IBOIHOTO TOHHES B T/IaHe:

JU7IS Pa3MeNeHNs PyCIOBOTO Y9acTKa Ha TIPSAMOil, B IIpejiesiax be-
PErOBLIX yYacTKOB, TPacCy TOHHENs DACTONATAIOT Ha KPHBbIX
(puc. 2.73, a); .

HO/IXO(HbIe GePeroBhIe YYAaCTKH TIOBOIHOTO TOHHEISI TIOTIALAIOT
Ha PasHbIe CTOPOHBI IOBOPOTA, TIO3TOMY OCh TOHHEJIS B TLIAHE PAcIo-
JaraoT Ha KpuBoi (puc. 2.73, 6);

2

< | 1
R i

4

Puc. 2.73. XapakTepusie ciy4ad KpUBONHHEHHOH B ILIaHe TPAaccsl HOABOJ-
HBIX TOHHEJIeH

7 — ochb epexopa, 2 — TUHAK 6€peros, 3 — ropu3oHTanu peaneda, 4 — 0CTPOBOK
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U3-32 HECOBIA/IEHMsI OCEH IOIBOJIHBIX YYACTKOB Ha 060oux Gepe-
rax BOAOTOKA, KPUBOJIMHENHBIE YYACTKH IIYyTH PACTONATAIOT BOAU3H
YD€E30B BOJIbl, a BECh TOHHEJb MMEET B IJIaHE BHITAHYTYIO S-06pasHyo
dopmy (puc. 2.73, 8);

I1JI51 OPTAHU3AI[UH TPOMEXYTOUHOMN CTPOUIIIOMAAKH, CBA3aHHOM
C U3MEHEHHEM CII0co0a CTPOUTENHCTBA WM, IPH HEOOXOAUMOCTH,
YCTPOHCTBA BEHTUJISIIIMOHHON HIAXTHI, UCIIONB3YIOTCS €CTECTBEHHBIE
UM UCKYCCTBEHHBIE OCTPOBA B PYCJIe BOJIOTOKA, YTO JIONMYCKAET MC-
KpUBJIEHWE TPAaCcChl TOHHEJS B miaHe (puc. 2.73, 2).

B mo60oM ciayuae neobxoxumo coboaaTh HOpMAaTHBHbIE TPEGO-
BaHUS K 91EMEHTAM KPUBOJMHEHHBIX YIACTKOB JIOPOTU U MX B3aMM-
HOMY COTIPSDKEHUIO.

pononvusiit npodpuns Touunens (puc. 2.74) MOXeT IPOEKTHUPO-
BaThCsl IByCKATHBIM BOTHYTOT'O OYEPTAHMUS, C IFIOCKUM HUKHUM pas-
NIETUTENBHBIM YIaCTKOM, JTHO0, TP 3HAYUTETBHOM MPOTKEHHOCTH
COOPY KEHHUSI, Pa3/IeTUTENbHDIH YIACTOK 3aMEHSIOT ABYMsI 9JIeMEHTA-
MU IIPOOJIBHOTO NPOGUIIS C YKIOHAMHU, HAIIPAaBJIeHHBIMU OT Cepeny-
HBI TOHHEJISI K 6eperaM BOZIOTOKA. B MecTax HaMe4aeMOro COTpsiKe-
HUSI YKJIOHOB, TIPY X H0JIb11I0# anireOpanyeckoi pasHOCTH, Ha3HAYA-
I0T 9JIEMEHTH TIEPEXOIHON KPYTUSHBI, 06eCcTeYrBalonINe BhIIOIHE-
HHE HOPMaTUBHBIX TPeOOBaHUI K MPOA0IbHOMY Tpoduii. B oco6o
JTMHHBIX TOABOJHBIX TOHHEJSX MOXET MPOEKTHPOBATHCS 6oJee
CJIOKHASL TIOJIMTOHATIbHAST MJIM MHOTOCKATHasi (popMa IIPO/IOTIbHOTO
npoduIst, TUKTyeMas OTMETKaMH [(Ha IT0 TPAacce TOHHES U YCIOBUA-
MU ofecriedeHrsi MUHUMATbHBIX [IYOHUH 3aI05KEHUSI.

\ «ir
—)iT
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Puc. 2.74. BapuauTsl TPOAOABHOTO TPOGDUIS TOAPYCAOBOM YacTH MOABOAHO-
TO TOHHES:
@ — OIHOCKaTHBIH, 6 — ABYXCKATHBIH
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Hpu npoextuposanuu npogomproro IPOoGUIIS TOABOAHOTO TOH-
HeJlst GOTBIIOe BHUMAHME VaenseTcs TIPaBUNBHOMY Ha3HAYEHHUIO TIy-
6MHBI 3aTOXeHUS BE€pPXa TOHHE/IST OTHOCUTEIBHO JHA BOLZOTOKA VI
BOZI0€Ma, KOTOpPAsl HA3HAYAETCS B 3aBHCHMOCTI OT crocoba cTpou-
TeJIbCTBA U CBONCTB IPYHTOB PYCIOBOTO JIOXKA.

Ecnn mogBonnas gacts COOpYKaeTcs MMTOBBIM CIIOCO60M o[
CKATLIM BO3/(YXOM, TO, BO M36exaHHe eTo IpophiBa, MHHHMAaJIBHYIO
TIyOUHY 32/0%EHNST OTHOCHTENbHO JIMHUY BO3MOXHBIX Pa3MBIBOB
HasHAYAIOT B 3aBUCUMOCTH OT CBOHCTB TPYHTOB, CHIAralomMX PyCIo-
BO€ JI0XKe: 4—6 M B IJIOTHBIX IIMHHCTBIX IpyHrax, 8—10 M B cmabeix
HECBASHDIX TPYHTaX. Y MEHbIIEHNeE TOMIIMHDI 3aIMUTHOL KPOBJIM MO-
KET IOCTUTATbCS YCTPOHCTBOM 110 IHY BOZOEMa, HEIOCPEACTBEHHO
HaJl COOpyXKeHHeM, 3aIUTHOTO TANHIHOTO TIOGSKA TONMHHOMH 2—3 M
1 ITMPUHOY 3—4 nuameTpa TOHHe IS,

IIpu crpoutenscTae TOAPYCNOBOH aCTH METOXOM OIYCKHBIX
CeKIMH TTyOHHA 3aI0KEeHNS TOHHEIS Ha3HavYaeTca He MeHee: 2,5—
3 M B c1a6BIX HeCBS3HBIX TPYHTaX U 1,5—2 M B IJIOTHBIX TTHHHCTHIX
IPYHTaXx. ,

Mecra nepenomos npogonsroro IpOGbUIIA CTAPAIOTCS COBMEINATS
CO CTBIKAMU CeKUMH. ITO ObJeryaer KOHCTPYKIIMIO CAMHUX CEeKIMii 1
YCTPOHCTBO IO/l Heé OCHOBAHHSL. ‘

XapakTepHEIM TPUMeEPOM SBISIETCS XKENE3HOZI0POKHbIN TOHHEJTh
IPOTSKEHHOCTBIO 5,8 KM 0] 33 THBOM Can-®panuucko (puc. 2.75).
Heobxoaumocts 06xoza ceficMoomactrx Y4YaCTKOB B 3aJIHBE U HOJIH-
roHaIbHas GOpPMa MPOLOJBHOrO MPOGUIA TIPHBEIIH K HCKPHUBJICHHIO
IPOZONIBHOM OCH COOpyKeHUsT B T'OPHU30HTAILHOH U BEPTHKAIbHOMN

C. dpaHumcxo
s —

4

Puc. 2.75. Kenesnonopoxuniii TonmemH oz 3anuBoM Can-Dparnucko:

1 — BeHTUIATIHOHHOE 3MaHKe Ha KECCOHOM (yHAaMeHTe, 2 — cpeaHumii YPOBEHb Mops,
3 — BEHTHJISIUMOHHOE 3/IaHKE, BO3BEIEHHOE B OTKPHITOM KOTJIOBaHe, 4 — YPOBEHb ro-
JIOBKH pejibca
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" 4 — KxaMepa PaMITOBOTO 33TBOPA,
. 5, 7 — zarBophl, 6 — KaMmepa

HJIOCKOCTHX._ B pesysabTaTe 3TOTO U3 57 CeKIuii TOHHEAA 15 UMeIOT
KPUBOJUHEWHOE QUYepTAHHE B IIJJaHe 1 4 — B npo¢)1/111€. lBe celéuym
HIPEACTABASIOT COO0M OTPE3KM CIIMPAIH, KPUBOJUHEHHbIE B 06enX
IIJIOCKOCTSIX. ]

Dopma MoIEPeYHOro ceYeH s OAPYCA0OBON YacTH OIpEeseT-
Cs1 CII0COO0OM MTPOXOJKH |, B GOMBIINHCTBE CITyaeB, IPH MPAMEHEHIH
IUTOBOTO CIOCO6a WK CII0c06a OITYCKHBIX CEKIHI UMeEeT KPYroBoe

HJIH IIPAMOYTOJIbHOE O4Y€pTaHHUE. )
r11y6PIH3. BOABI HaJl TOHHENEM JOJI)KHA OBITH JOCTAaTOYHOU [OJIA

CYZIOXO/[CTBA.

Jnst 60pb0OBI ¢ BOZOM, MOABISIIOMIENCS B 9KCILIYaTUPYEMOM co-
OPY’KEHHH, B CAMOM HU3KOM MeCTe TOHHEIIS] yCTPaBaIOT BOOTIPHEM-
HUK ¥ pa3MelaloT B HEM HaCOCHYIO CTaHIUIO HC6(3]IbI.HOPI MOIHOCTH.
OHa HCTIONB3YETCS A YAATEeHHS CDABHUTENBHOM HEGOTBIINX o61:eu—
MOB BO/Ibl, COOMpaloLIeiicsi B 3aKPBITOI 4acTU TOHHeNs. B HIDKHel
YaCTHU OTKPBITHIX PaMII YCTPauBalOT BHICOKOIIPOU3BOUTEIbHBIE Jpe-
Ha)KHble OTKA4KH /I TepexBaTa U yJaneHus JoxkAeBblX Boa. Kpome
3TOro, /s MPeIOTBPAlleHUs] 3aTOIIJIEHHs IOBOJHOTO TOHHEJS TIpe-
ZlyCMaTPUBAIOT Pa3IuYHble KOHCTPYKTHBHBIE pelienus (puc. 2.76).

IToaBoAHBIH KOMMYHUKAITHOHHBIM TOHHEIb B CBea6oprfi (Dus-
ASHAHS ), TocTpoeHHBIA B 1980 roxy, uMeer 061Iy0 MPOTSIKEHHOCTD

Puc. 2.76. KoncTpyxTHBHBIE
pellleHUsd 3allUTHl TOABOJ-
HOrO TOHHEJSI OT 3aroIlIe-

HHA:
@ — paMlila IoJAKaTa Ha HaChIIlb

BBIIlIe YPOBHS 3aTOILIEHUS, 6 — —

repMeTHYeCKHii 3aTBOD HA Bhe3-
Je B paMIly, . — 3aTBOP Ha CTHI-
Ke paMmbl H 3aKPBITOH 4acTy;
1 — Hacempb mepex BBE3NOM B
pamiy, 2 — BOZOHeIpOHHIlae- .
MO€ OTpaX[I€HHE TI0 KOHTYDY,
3 — moxzeBod BOAOCOGOPHHK,

MPUTOHHENBHOTO 3aTBOpa, 8 —
BOJOTIPUEMHHK, 9 — TaparneT
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1265 M, moIm@AL MOIEPEYHOro cevenus: okoao 13 M2 B TonHene
IIPOJIOXKEHBl TEIJIO- W BOJAONPOBOJ M 3AEKTpHUecKue Kabean
(puc. 2.77). Hacty 1OTOJIKA ¥ CTE€H TOHHEJIS IOKPHITHI HAOPHI3rOEeTO-
HOM. B camMo¥i HM3KOH TOYKe YCTaHOBJIEH HACOC A/ OTKAYKH JApe-
HaXHBIX BOJ.

B Hopseruu 3anpoeKTUpoBaH IIEPBBIH B MUPE aBTOMOOMIbHBIN
IJIaBAIOIUN TOHHENb AMaMeTpoM 20 M u IpoTsKEHHOCTBIO 1440 M,
3aaHKepeHHBIN B IpYHT (puc. 2.78). B ToHHee ipeaTionaraercs pas-
MECTUTH [BYXIIOJIOCHYIO IIPOE3XKYI0 YacTh, MEIIEXOAHYIO U BEJIOCH-
IeJHyI0 NOPOXKH. B HixHeil yacTu Gyaer pasMmerién 6asacT U UH-
CTIEKITMOHHEBIH TPOXO. :

B 2001 roxy B MockBe, B cOCTaBe TPaHCIIOPTHOH pa3BA3KM Ha
nepecedenuu Bookosamckoro mocce ¢ yi. CBo60IEL, BBENEH B DKC-
IJIyaTallMl0 YHWKAJAbHBIM TOHHEJIb TOA KaHAIOM WM. MOCKBBI
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Puc. 2.77. Tlonepeunsit 1 nponosbHbiii paspesst Tynuens. Cseabopr. Oun-
JSTHAUS
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Puc. 2.78. Tlnasatomuii Tonnens. Hopserus
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Puc. 2.79. TlnaH Tpaccs TOHHENS [10]] KaHaIoM HM. MOCKBH

(puc. 2.79). B cocrase 00111€T0 KOMILTEKCA CTPOUTETbHO-MOHTaXKHBIX
paboT GBI BBIMOTHEH MIEPEHOC GOJIBIIOTO YHCIIA TOA3€MHBIX KOMMY-
HMKALUA U yCTPOHCTBO KOJIJIEKTOPOB, pa3bopKa CYIIeCTBYIOIUX H
BO3BeleHIE€ HOBBIX THAPOTEXHUYECKUX COOPYKeHU KaHala, peKOH-
CTPYKIIHs CYIIECTBYIOIIUX TOHHeNEH o/ kKaHaioM. Tpacca TOHHENs
COCTOHT U3 [IBYX YYaCTKOB: IePBLIi AMHHOM 0Ko10 160 M, Bo3BENEH-
HBIH KaK eIMHas MOHOJMTHAs Xeje306eTOHHas KOHCTPYKuus Ges
MIPOMEXKYTOUHBIX Ae)OPMAIIMOHHBIX IIBOB. BTopoil y4acToK, poTs-
HKEHHOCTBIO 0KOJI0 240 M, COCTOUT U3 IEBSTH CEKIUH, pa3feIéHHbIX
IPOMEKYTOUHBIMH epopManoHHbIMY MBaMH. B monepeutoM ceve-
HHMHU TOHHEJb IPEACTaBsgeT cob0l ABYXCEKIIMOHHYIO KOPOOKY ¢ pas-
Mepamu 7,9x28,7 M, mpeHa3HAYEHHYIO AJIs1 IIPOIYCKa IATH II0JI0C
nemwxkenus (puc. 2.80).
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Puc. 2.80. ITorepeutoe ceyeHue TOHHES 0/ KaHaroM UM. MOCKBEI

'2.2.8. NMoa3emHble rapaxm KU aBTOCTOSHKH

HO,ZI3€MHbIe rapa>1<1'/1 H aBTOCTOAHKH IIPETHA3HAYAIOTCA [JJIA XpaHe-

HUA, TEXHUYECKOIro O6CJIy>KI/IBaHI/I$I 1 pEMOHTA JIETKOBLIX, 'DY30BBIX U -

CIIELIMATBHBIX ABTOMOOUJIEN U IPYTHUX TPAHCIIOPTHBIX CPEICTB ™,

CyliecTBYIOT pa3/THYHble THIBI MOJ3€MHBIX aBTOCTOSTHOK, OT/IH-
YAONIMECS HA3HAYEHHEM, MECTOM PACIIONOKEHMS, TIyOHHOMI 3a10Ke-
HHUsI, BMECTHMOCTBIO, IUTAHUPOBOYHBIMU CXeMaMH, YHUCJIOM SIPYCOB,
KOHCTPYKTHBHBIMU OCOOEHHOCTSMH U T.J. BHI6OD KOHKPETHOIO THIIA
OTIPEJIENSAETCS TPAOCTPOUTETbHBIMH, TpaHCHOpTHHMI/I W 9KOHOMH-
YeCKUMH YCIOBUSAMH,

[Ton3eMHbIE aBTOCTOSIHKH, NIpeHA3HAYEHHBIE 71T IOCTOSTHHOTO
XpaHeHWs aBTOTPAHCIIOPTA, OTYCKAETCS PACIIONATATh MO KUJIBIMU
U 06IIeCTBEHHBIMHU 3/JAHUSIMY, YIACTKAMU 3€JIEHBIX HACAXKIEHUH,
CIIOPTUBHBIMH COODYXEHUSIMHU, MO/l XO3STHCTBEHHBIMU U UTPOBBIMHU
wiomazKkamMu- (KpoMe IETCKUX), TIOZ TIPOE3ZaMH, Ha3eMHBIMH aBTO-

CTOAHKaMH, IIKOJbHBIMHA y4YaCTKaMHU (HpI/I PasME€UIEHUN BBE3NOB—

BBIE3/I0B ¥ BEHTHJIAIIMOHHBIX KMOCKOB 3a IIpe/ieJlaMH IIKOJBHBIX
YYaCTKOB), B MeCTax JKWJIO# 3aCTPOMKM, a TaKKe B BHIE OTIEJbHO
PacIoJIOKeHHBIX coopyxeHui (puc. 2.87). Hapsany ¢ nogzeMHsIMU
BO3MOXXHO CTPOUTEIBCTBO IOTYIOA3EMHBIX aBTOCTOSTHOK, BEPX KOTO-
PHIX pacniosnaraercs Ha 0,5—0,6 M BBIIIE IOBEPXHOCTH 3EMIIH.

*ABTOMOGUIBHBIE CTOSIHKY TIPEJHASHAYEHHI JJI1 BPEMEHHOTO XPaHEHHSI
TPAHCIOPTHBIX CPE/CTB, a TAPaKH — JIJIsi HOCTOSSHHOTO XPaHEHUsI U TEeXHU-
4eckoro oOciy:XKUBaHU. B nanmpHeHIEM M3JI0KEHHH IIOA3EMHBIE TapaKu
aBTOMOOGHIIbHbIE CTOSHKH Oy/IyT ONPENEATHCS OTHAM TEPMUHOM — n003eM-
Has agMOCMOAHKA.
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 u gyuHy Tipoeszios. 11lupuna cro-

. qumHA — 4,6 + 5,3 M. O6mas mwio-

. BeIx. 1llupuHa mpoesza, Ipu Of-

B HEKOTOPBIX CAYYASTX TPOEKTUPYIOTCS TOI3eMHBIE AaBTOCTOSIHKH
TOHHEJIBHOTO THIIA, IPECTABSION[E COO0I OTPE3KH TOHHENEH JTH-
HOM 150—200 M, coopy»kaeMble 3aKpPBIThIM CIIocOO0M. Takue aBTO-
CTOSIHKM YCTPaHBAIOTCS C UCIIOJIb30BAaHMEM €CTECTBEHHOTO pefbeda
MECTHOCTH (X0JIMOB U BO3BBIIIIEHHOCTEH ), YTO YIIPOIAET YCTPOHCTBO
IObE3HBIX Iy TEH, COKPANIAeT 0GBHEMBI 3eEMJISTHBIX paboT U CHIDKAET
CTOMMOCTb CTPOMTENbCTBA.

ITo criocoby ycTaHOBKM aBTOMOOHIIEH pastanoT ABTOCTOSTHKM:

— MaHEeXXHOTO THUIIA C OTKPBITHIMHM CTOSTHKaMH;

— 6OKCOBbIE C H30IMPOBAHHBIMH MECTAMH CTOSTHOK;

— KOMOMHMPOBAHHbIE — 9aCTh CTOSTHOK B TAKMX Tapa)Kax OTKPhI-
Tad, a 9aCThb — U30JHUPOBAHHAS.

B 103 MHBIX rapakax H ABTOCTOSHKAX MOTYT IIPHMEHSTHCS OJ[HO-
MM JBYXCTOPOHHME CXeMBI PaCCTaHOBKH aBroMobGmueii. [Tpu mocro-

. SIHHOM XpaHEHWH IIPEATIOYTEHHE OTAAIOT ABYXCTOPOHHEN OXHOPSITHON
- cXeMe C YCTaHOBKOM TPaHCIIOPT-

P a
HBIX CPE/ICTB NEPIEHINKYISPHO K

ocu mpoesga. IIpu BpeMeHHOM
XPaHEHHUH BO3MOXHBI «EJI0YHAST>
U «TIapKETHAsI» PACCTAHOBKH, 00-
JIETYAIONIHE Bhe3J ¥ BbIE3]l aBTO-
MOOUJIEH, HO YBEJITHYMBAIOIIHE 06~
YO IJIOMIA/Ab CTOSHOYHBIX MECT

STHOYHOTO MECTA J[7Is1 OHOTO aBTO-
Mobunsi cocraBasger 2,2 +2,5M,

IaJb OJHOTO CTOSTHOYHOI'O MECTa,

Y4ETOM IIPO€3/]a, COCTaBJIAET
20 + 28,5 M? 11 TETKOBBIX ABTO-
Mobuneit u 1o 60 M2 — 175 Tpy30-

HODSITHOM PACCTaHOBKE, JO/IKHA
OBITH He MeHee 3 M, TIPH ABYXPS-
HoOM — 5 + 7 M. [Ipoeszst pacmoma-

. TAlOT TaKUM 00Opa3oM, YTOOBI

Puc. 2.81. Iloazemusie (a, 6) U mo-
JIynoJ3eMHbIe (8) aBTOCTOSAHKH

obecreduTs B Tapake IPaBOCTO-
POHHee IBUXKEHHE,
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ITop3eMHBIE TapasKH M aBTOCTOSTHKH MOTYT ObITH KaK OIHO-, TAK U
MHOTOSIPYCHBIMH. B IIeHTpaIsHBIX paifoHaX KPYIHBIX FOPOIOB YCTPAU-
BAalOT MHOTOSIPYCHBIE TOJ3€MHBIE ABTOCTOSHKM BMECTHMOCTHIO
450 + 1200 u 60ee aBTomobuelt. Hanpumep, B6;u3u BBIT moctpo-
€H TepBhiil B Hamell cTpane OTAENbHO CTOAMINH CeMAAPYCHbIN TIOA-
3eMHbBIM rapax, paccuntanubii Ha 2000 JIerkoBbIX aBToMobuIel. B
SKCIIEPUMEHTAIBHOM XIIOM patione CeBepHoe UepTaHOBO cOOpyXe-
Ha CepHsl BCTPOEHHBIX MOA3EMHBIX rapaxeil 06uIell BMECTHMOCTBIO
3000 mamunoMect. Ilog OmepubiM TeaTpoM B CuziHee BHICTpOEHA
JIBeHAAIATUAPYCHAS MoA3eMHast aBTocTosIHKA Ha 1100 mapkoBoYHBIX
Mect. CoopyxkeHue mpeacTaBisieT co60i TOpoO6PA3HYIO KAMEDPY BbI-
coTtoit 32 M, HapyXHbIM fuaMeTpoM 71,2 M, a BHyTpeHHUM — 36,4 M.
CrosiHKa HaxoAUTCS Ha 28 M HIDKE YPOBHS MODPSL. :

ITo ciocoby Bbe3na aBTOMOOHIIS ¥ IIEPEMELIEHHS C IpyCca Ha sipyc
PasIu4aioT CTOSHKY HECKOJIBKUX BU/IOB.

Pamnosvie — Bpe3n v Bbe3 aBTOMOOUITEH U UX HePEMeIeHYe C
Apyca Ha APYC MPOU3BOAATCS 110 NMPSMBIM MU CIHMPAJIbHBIM PaM-
naM*. [IpssMbie HapyxHBIe pamMbl (puc. 2.82, a) MOTYT UMeTh YKJIOH
7110 100 %o, BHyTpeHHME — 10 180 %0 M mMpPUHY K0 3 M IS OMHODSIA-
HOTO, 5,5—6 M — 7151 IBYXPSAAHOro ABwxXeHus. CopaibHble PAMITbI
(puc. 2.82, 6) BeinonaHAIOTCA ¢ yKIoHOM 10 100 %0 BHe Tapaxa u 10
130 %o — BHYTpH. B HEKOTOPBIX Cay4asx AJs lepeesiia aBTOMOOH el
c sIpyca Ha SpyC yCTpPauBalOT HOJypaMibl, CMeNIasl IEPEKPBITHE CO-
CeIHUX MOMeIleHU l Tapaka Ha IT0JIOBUHY BBICOTH Ipyca WK MyTEM
YCTPOUCTBA HAKJIOHHBIX MEXAYSPYCHBIX IEPEKPBITHH.

Mexanusuposanmvie — paMIibl OTCYTCTBYIOT, aBTOMOOUJIH TI0/1a-
I0TCSI Ha HYKHBIH gpyc B JH(PTOBBIX MOJBEMHUKAX ¥ YCTaHABJIHUBA-
IOTCY Ha CTOSTHOYHYIO ILTOMIA/IKY.

Iorymexanusuposeanmnsvie — aBTOMOOUIIH OIIYCKAIOTCS HA ITOI3€M-
HBIH SIpyC TU(PTOBBIM MOTBEMHUKOM U YCTaHABIHUBAIOTCS BOJUTETIEM
Ha CTOSIHOYHYIO MJIOLIA/IKY.

Aemomamu3suposannsie — Bce OIEPAIINH 110 TIEPEMELIEHHIO aBTO-
MOOWJISL BBIOJHAIOTCA CPEACTBAMYU AUCTAHIMOHHOTO YIPaBIEHUSA

* Pamna (nandyc) — HAKIOHHAST KOHCTPYKIMS, TpeAHA3HAUEHHAS JJIsT
Bheszia (Bblessia) aBTOMOOWIIe HA pa3Hble YPOBHU aBTOCTOSIHKY. PaMma Mo-
xeT GBITh KaK OTPHITAsi, T.e. HE UMEIOIIast IOJTHOCThIO WK YACTHYHO CTEHO-
BBIX OTpaXIeHUH M/WIH ITOKDBITHS, TAK M 3aKPBITas — UMEKIIasi CTEHBl U
TOKPHITHE, H30JHUPYIOLINE PAMITY OT BHEIHEN Cpebl.
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Puc. 2.82. Buzpi mpaMsix (@) U CIHPATBHBIX (6) pamn

6e3 MOCTyTA Ha CTOSIHKY 06C/Ty>XUBAIONIEr0 NEPCOHAA. BricoTa spy-
COB YMEHBIIAETCSI 10 MEHAMYMa, OTIafaeT Heo6XOIUMOCTD B CO31a-
HHM CHCTeMBI HCKYCCTBEHHO!N BEHTHIALNMH, OCBEIICHUS U OTOTLIE-
HUSL. : .
MexaHH3HPOBAHHbIE, [IOJyMeXaHU3UPOBAHHBIE M ABTOMATH3HPO-
BAHHbIE CTOSHKH, B COOTBETCTBUH CO CTPOMTEIBHPIMM HODMaMH, €U~
CTBYIOUIMMH HA TePPUTOPHY MOCKBEI, 0Ty CKAETCs IPOCKTHPOBATH
TpH pasMeleHMH Ha sTaxe He Goree 30 MalMHOMECT. Bo Bcex oc-
TaTbHBIX CJydasx, B COOTBETCTBHH C [IPABH/IAMU IIPOTHBOTIOKAPHOU
6e30IIaCHOCTH, HEOOXOAMMO IPElyCMAaTPUBATh He MEHee OHOM paM-
IIBI 7151 Bble3a aBTOMOOHIeH HApyXKy. :
TIpH IPOEKTHPOBAHHH IIOJ3EMHBIX ABTOCTOSHOK NPOUSBOILAT BBI-
60p TLIAHEPOBOYHOM CXeMbl, 00eCIIeYHBaIOIIEH Haunboiee 6I>Ic"prIo
[IOCTAHOBKY aBTOMOGHII€EH Ha CTOSHOYHbIE MECTa M MX NMOXBEM Ha
NOBEPXHOCTH 3eMJH. [Ipy 5TOM HEOGXOMUMO NPENyCMaTPHBATD 20
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CTaTOYHBIE Pa3MePHl CTOSHOYHBIX MECT, IPOE3/I0B, BHIE3I0B U BbE3-
0B, CO3/1aBaTh yA0OHbIE TIeNEX0[HbIE IYTH /IS BOAUTENEH 1 06CTy-
JKHBAIOIIETO TepcoHana. BricoTa moMelieHn# B MecTax mpoesja u
XpaHeHMs aBTOMOOUIIEH, a TAKKe HA IENIEXOIHBIX MYTAX, TO/KHA
ObiTh He MeHee 2,0 M OT 110J1a IO HU32a BBICTYHAIOMUX KOHCTPYKIHI 1
HOBECHOTO 060y foBanus. TonIMHA CJI0si TPYHTA HAl BEPXHUM Ti€-
pexpbiTieM cocTaBiaser 1,5—2 m. [lapaMeTpsl 0MHOTO ManNTHHO-MeC-
Ta, PaMIl ¥ TIPOE3/0B OTPEESIIOTCS B 3aBUCUMOCTH OT rabapUTOB aB-
TOMANIUH (MY CIIEHNaJIbHON TEXHUKH ), 17151 KOTOPBIX IIPOEKTUPYET-
s aBTOCTOSIHKA, X MAaHEBPEHHOCTH ¥ IVIAHMPOBOYHOTO PEIIEHUS, C
Y4ETOM TEXHMYECKOTO OcHaleHus. CocTaB M TIOIIAAb IOMEITeHUH 1
HapaMeTPhl aBTOCTOSHOK ¢ MEXaHU3UPOBAHHEIMY yCTPORCTBAMH ISt
HepeMeIeHHsI aBTOMOOUIIEN IPOEKTUPYIOTCSI B COOTBETCTBHH C TEX-
HUYECKAMH OCOOEHHOCTSMH HCIOJIb3YEMOM CHCTEMBI TIAPKOBKU H
nepeMerneHus aBToMo6uneit. [locTs TEXHUIECKOTO OCMOTPA, MEJIKO-
TO TEXHUYECKOTO PEMOHTa, IIOMEIEeHU:A 1eXXYPHOTO IepCoHala, Ha-
COCHBIE TIOXKAPOTYIeHWs W BONOCHAGXKEeHUs, TpaHcHOPMATOPHBIE
pa3MeIaoTcs He HUXKe IIEPBOTO 3TaXa M0A3eMHOro coopyxeHus. He
ZIOMTyCKAETCS IPelyCMaTPUBATh IIOCThI TEXHUYECKOTO OCMOTPA U MeJI-
KOr0 TEXHMYECKOTO PEMOHTA B aBTOCTOSIHKAX, PasMeEIaeMbIX IO
JKUJTBIMU IOMaMH, ¥ Pa3esIsaTh MECTA CTOSTHKH aBTOMOOuIel Ha 60K-
col (puc. 2.83). Bbespl 1 BbI€3/IbI M3 TapaXka JOJKHBI OBITh OTAAJIE-

Puc. 2.83. IlepsHii Apyc NOA3EMHON aBTOCTOSHKH I10]] KHJIBIM. IOMOM Ha V1.
Buprososa. Mocksa
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- KeHepHBIX KOMMYHHUKAIIHI 1 Ile-

TpaHCnopTa.

- CAYXHUTb HOI[BCMHI)Iﬁ rapax Ha

HBI OT JKHMJIBIX 37aHui MEHAMYM Ha 10—20 M 1 pacrosiaratbCst HENO-
CPEICTBEHHO Ha MPUJIETAONIMX YIULaX, He Hapyluas ABHKEHUA Ha
[JIABHBIX YJIMIaX 06IeropoCckoro ¥ paifoHHOTO 3HaY€HNA.

B ycnoBHsAX MI0THOH TOPOACKOMH 3aCTPOMKH MO/ YIUIIAMH U IIPO-
€3/[aMH{ YCTPauBalOT aBTOCTOAHKY TMHEHHOTO THIIA, H, IO BO3MOXHO-
CTH, IPUJAIOT UM KBaJPaTHOE, TOJUTOHAIbHOE WM KPYTOBOE B Ijia-
He ouepTanus (puc. 2.84). Hanpumep BO3MOXHO pa3MeILeHHE IPOTH-
SKEHHBIX TIOI3EMHBIX OIHO-, IBYX- UJIW MHOTOSIPYCHBIX aBTOCTOSIHOK
TOHHEJIbHOTO THIA ¢ IPOMEXYTOUHbIMH (depe3 kaxsie 300—500 M)

" paMIIOBBIMHU HJIH JII/I(I)TOBI)IMI/I BBe3JaMHU—BbI€3JaMU 110, MATUCT-

paJIbHBIMH yTMIIAMH paifoHHOTO 3HauenHs |Bracos, [osoposa, Kono-
xoe, 2001]. UrxeHEpHO-TEOJO-
rHYecKie U rPaZoCTPOUTENIbHBIE
ycaoBuss MOCKBBI  TIO3BOJISIOT
MaKCUMaIbHO yHUGUIUPOBATH
KOHCTPYKIMM TAaKHUX aBTOCTOS-
nok. Ilp yciOBHMM MaccOBOTO
CTPOMTENBCTBA, PACIIONOKEHUH
HUXKe TIyOMHBI 3a/10)KeHUsA UH-

IIEXOHBIX MEPEX0/I0B, BO3MOX-
HO pellleHHe MHOTHX TeXHH4e-
CKHUX, 5JKOHOMMYECKUX U HKOJIO~
TM4YeCKUX [PoOIeM XpaHEHUsd,
peMoHTa ¥ 00CIyXHBaHHUs aBTO-

IIpumepoM  COBPEMEHHOTO
pELIeHHs MeXaHU3HPOBaHHON
MOA3EMHOI aBTOCTOSHKY MOXET

183 MamMHO-MecTa B IOABajb-
HOII 4YaCTM BOCHBMHITAXHOTO
oHCHOTO 37]aHUA Ha ILIOLIAAN
KypdwopcrennaMm B bepiume,

Puc. 2.84. [TogzeMHBIE aBTOCTOSTHKH
KPYTOBOH (@) U CI0KHOH KoHpury-

Bo3BenénHoro B 1991—1995 ro-
Zlax IO TPOEKTY H3BECTHOTO aMe-
PHUKAHCKOTO apXUTeKTopa Xelb-
myTta SHa. TpuanaTuMeTpoBOE
11 3-343
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pamuu (0) B ILIaHe:

1 — Bbe3gHass pamma, 2 — BBIE3IHAs
pamma, 3 — cTosiHKa aBromMobmmeit, 4 —
TIPOE3/ibI



3manue nojesHol miomaznsio 12 800 M2 cocTout us aByx L-06pasHbIx
dbruresneil, TPUMBIKAIOIIUX K HeHTpagbHOMY Kopmycy. Ilogzemuas
qacTh OBbLJIa BHIMOJHEHA IPH IIOMOIIH YHUMDHUIIMPOBAHHHX MOA3EM-
HBIX KOHCTpyKumii (puc. 2.85). Ha gaHHOM 06beKTE OBLI UCIIOJB30-
BaH yCOBEpPIIECHCTBOBAHHHI BapUaHT MMapKOBOYHOIN CHCTEMBI, 0CO-
GeHHOCTSIMH KOTOPOU SIBJISTIOTCST BBICOKOMOIIIHBIE TIPUBO/IBI, aBTOMa-
TH3MPOBAHHOE PEHICHUE 110 OTBOAY BBIXJIONHBIX 'a30B U MOAYJIbHAsA
KOHCTPYyKuHsl. MUHUMAaIbHAS BHICOTA TAPAXKHOTO 6JI0KA JOCTUTATACH
IlyTéM MCIIOJb30BAHUSA [IPUHIIUIIA <«TOPU30HTANBHOIO CKJIALNPOBA-
HHsI> aBTOMOOHJIEH, IOAPa3yMEBAIONIEr0 X pasMellleHre Ha OHOM
HOA3eMHOM 3Taxe. IIoCTosIHHbIe TApKOBOYHBIE MECTA PACTIOJIATATHUCh
mox yriaoM 90° IO OTHOHIEHMIO K LEHTPAJIbHOMY TPaHCIOPTHOMY
mpoe3ay. lIlupuHa Kaxaoi mapKoOBOYHOM siueiiku cocTaBuia 2,5 M,
JJTHHA KAXA0T0 TapaxkHoro 6;oka — 40 M. [lepeMemnenie aBroMo6u-
Jieif T0 OCHOBHOMY TIPO€3/y OCYLIECTBJISIETCS MPU TTOMOIMHU CIIEIH-
aJIbHOTO TPAHCIOPTEPA, MPEACTABJISIONIEr0 COG0H METALIHYECKYIO
wiaTopMy, Ha KOTOPYIO YCTAHABIUBAETCSA aBTOMOOU/Ib, U IEPEIBHU-
raouIyocs Mo HaIPaBASIONIUM pejibcaM co ckopocTsio 0,2 /.. Tlpu-
MeHeHHe TPaHCIIOPTEPA MO3BOJISIET YKOHOMHTH MOJIE3HYIO TLIOIIA/b
aBTOCTOSTHKM, YBEJIHYH-
Basl YMCJIO MAITMHOMECT.
JBa U3 Tpéx moazem-
HBIX 3Taed CceMHuITaAXK-
HOTO 37aHusl My3esl CO-
BPEMEHHBIX  HMCKYCCTB,
IIOCTPOEHHOTO B IEPHOJ C
1992 mo 1995 roant Ha
npocrmekte Unter den
Linden B Bepaune, oTBe-
IeHBl 1I0J XpaHeHHe |
BpEMEHHYI0  ITapKOBKY
aBTomobuseir.  IToano-
CTBI0 aBTOMATH3UPOBaH-
HBIe TADKOBOYHBIE CHCTE-
MBI, CMOHTHDOBAaHHEIE B
MOJ3eMHOI1 4aCTH, TIO3BO-
JIMJTH OCBOGOAUTD TIPHJIE-
TAOIYI0 K 3/IaHUI0 TEp-

i

Puc. 2.85. YHnduuupoBaHuble KOHCTPYKITHH
AT MEXaHH3UPOBAHHBIX MOA3EMHBIX aBTO-
CTOSAHOK
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Puc. 2.86. ABTOMaTH3MPOBAaHHBIHN
TPAHCIOPTEP AMA COBPeMEeHHOM HOA-
3eMHO aBTOCTOSTHKH

PHTOPHIO OT Ha3eMHBIX aBTOCTO-
sHOK. JIJ1s1 TOTO, YTOOHI MOA3EM-
Had 4acTh 06beKTa CMOTJa BOC-
MPUHUMATh Harpy3KH OT CEMH-
3TaXHOU Ha3eMHOH 4YacTH 34a-
HUsA, 6BLIM IPUMEHEHBI CBaliHbIE
¢yHIaMeHTHI, TOTPYXEHHBIE Ha
8 M ke YI'B. [las skoHOMUM
MOJIE3HON TJIOMIaZu - Tapaxa,
BMECTO PaMII, IECTHUI] U TU(PTOB
st aBTOMOOuUeld, ObLIM HC-
MMOJIb30BaHbl aBTOMATH3HPOBAaH-

HbIE TPAHCIIOPTEPHI, IIepeMelalo-

muecs B FOPU3OHTAIbHOM, BEPTUKAJIBHOM M HaKJIOHHOM HallpaBJie-
Husax (puc. 2.86). Best cucrema IIapKOBKHM M TPAHCIIOPTHPOBKH aBTO-
Mo6HJIell BHIIIOJIHEHA B YHHUGUITMPOBAHHBIX METAIIMYECKUX KOHCT-
PYKIUAX, KOTODBIE, IPH HEOOXOAUMOCTH, MOXKHO J€MOHTUPOBATD H
1epeobopya0BaTh.

2.3. Moa3emHble COOPYXeHUA OOWECTBEHHOTO Ha3HaueHus

2.3.1. MHorospycHbie MHOTOYHKUMOHaALHbIE TOA3EMHbIE
KOMNAEKCbI

B mocieqH1e ToAbl B IOA3EMHOM IIPOCTPAHCTBE TOPOJOB pasMe-
IAI0T MHOTOSPYCHbIEe MHOTO(YHKIMOHAIbHEIE KOMILIEKCH 0OBEKTOB
KyJIbTYPHO-GBITOBOTO OGCIyKMBAHMS HACEJTEHUS U HHXKEHEPHOTO
obecredeHHs COBPEMEHHOTO TOPOJIa.

B cOCTaB OA3EMHBIX KOMILIEKCOB BKJTIOYAIOT IPEAIPHSTHS TOP-
TOBJIH, OBIIECTBEHHOTO IIMTAHUSA H 6HITOBOrO 00CTyKUBAHUSA, CKIA/-
CKHe NOMeIeHHUs, TPAHCIIOPTHbIE U MHXXeHePHbIe KOMMYHUKAIUU 1
T.II. B 3aBHCHMMOCTH OT KOHKDETHBIX YCIOBHH, II0O3€MHbI€ KOMILIEK-
CbI MOTYT UMETD OT 2 710 6 sipycoB. I11o1azb OTAEIbHBIX IPYCOB U UX
BBICOTY YCTAHABJIMBAIOT B 3aBUCUMOCTH OT Ha3HAYEHWSI IIOA3EMHOTO
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o6bekTa. 17151 iepeMelieHus JTIoeil BHYTPH KOMILJIEKCA, B Psije CIIy-
4aeB, MPeyCMaTPHBAIOT 3CKAJIaTOPEI ¥ TPaBOJIATOPBHIL.

MHorospycHble Nog3eMHbIe 00bEKTHI IMEIOT JHEBHOE OCBENIEHHE
4epe3 aTpUYMbl Pa3JIMYHBIX KOHCTPYKI¥i B Pa3inYHBIX KOMOWHAIIN-
X ¢ MCKYCCTBEHHBIM OCBEIIEHUEM, IIBETHYIO OTAENKY. Hepenko npu
Mx 0QOPMIIEHHH UCTIOJIB3YIOTCS HATYPaIbHbIe MaTepuabl. CHCTEMBI
TPaHCTOPTA ¥ MOLbEMA 00ECIEUNBAIOT HIEPEMEIIIEHHE TTOCETHTEIEH I
00CIyKMBAIOIIETO IEPCOHANA BHYTPH KOMILTEKCA.

OrtnesnpHOE BHUMaHHe IPHU NMPOEKTHPOBAHHY MHOI‘O(‘byHKIII/IO-
HAJIbHBIX TTOA3EMHBIX KOMILTEKCOB, TIPEIHA3HAYEHHBIX /11 HOCTOSH-
HOTO TPUCYTCTBUSI HEOTPAHUUEHHOTO YUCJIA JIOJeH, yaeaseTcs co-
3[aHUI0 KOMILJIEKCHBIX, MHOTOYPOBHEBBIX CHCTEM 0€30MaCHOCTH.

O61uX MpaBuUJI CO3JAHUSA MOA3EMHBIX KOMILIEKCOB B HACTOSIIIEE

BpeMsI He CylIecTByeT. Kaxnoe KOHKpeTHOe peineHie YHUKAIbHO U,
B 3HAUUTEJIbHOH CTENeHM, ONpPeeIsieTCs] MECTHBIMU YCJIOBUSIMH U
reHepajIbHBIM IUIaHOM pasBUTHA ropoga. OnHako, OCHOBBIBAACh Ha
MHOTOYHCJIEHHBIX ITIPHMEpax IIPOeKTHPOBAHHS H CTPOHTENBbCTBA
MHOTOQYHKITMOHANBHHX IO/I3eMHBIX KOMIIJIEKCOB KakK B Hailiel cTpa-
He, TaK U 32 PyOEXKOM, MOXKHO PEKOMEHIOBATH CJIEAYIONIee pa3Melle-
Hue 06bEKTOB, BXOASANIUX B KOMILTEKC, TI0 TIyOHHE:

nepeviii OT THEBHOU TOBEPXHOCTH YpPO8eHb* — BXOIBI U BBIXOJHI,
TIO/[3EMHBIE TIEIEXOIHbIE TIEPEXO/IBI, TIPEANPUATHS TOPTOBJIH, 0OCITY-
KUBaHMsI, 0OIIIECTBEHHOTO TIUTAHUA, KYJIbTYPHO-A0CYTOBBIE IIEHTPHI,
T.e. IOCTOSHHO dKCIUTyaTHPYeMBIe 1 TIOCelaeMble HEOTPaHUYEHHBIM
KOJIMYECTBOM JIOJIeN OOBEKTHI;

8Mmopoi Yypoeensv — MelleXOIHbIe TIEPEeX0bl, CTaHIIUY MEeTPOTIOJH-
T€Ha U NIPUTOPOJHOM KeJe3HOU JOpPOrH, aBTOCTOAHKU M T.IL, KpaT-
KOBPEMEHHO UCII0JIb3yeMble HeOTpaHNYeHHBIM KOJIMYE€CTBOM JIIOIEH;

mpemuil ypoeeHsv — CKIAJICKHE TOMeIIeH s, Pa3TPy304YHbIe I1JI0-
IAJIKH, YCTPOHCTBA JKU3HEOOECTIeYeHHsI 1 HOPMaJbHOTO (PyHKLIHO-
HUPOBAaHHMS KOMILJIEKCA C TIOCTOSTHHBIM NIPUCYTCTBUEM OTPaHHYEHHO-
TO KOJMYECTBa 00CAYKUBAIOIIETO IEPCOHANA;

uemeépmulil YpoeeHs — WHXKEHEPHble KOMMYHHUKAIIWH, DKCILTya-
THpyeMble 6€3 MOCTOSHHOTO IPUCYTCTBUSA YeI0BEKA.

* Kaxxapiit paccMaTrpuBaeMblif ypPOBEHb MOXKET BK/IIOYATh B ceOs HeCKOb-
KO ApycoB. Pa3MeleHne coopyxeHHuii o sipycaM B npefieiax YPOBHS peliia-
€Tcs B KaX%/IOM KOHKDETHOM CJIy4ae MHAMBHIYAIbHO.
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I[lepBblii ypOBEHb MOXET OCBEINATHCS Yepe3 aTPHyMBI THEBHOTO
CBeTa C YaCTMYHBIM HCIIOJb30BaHUEM HUCKYCCTBEHHOTO OCBEILICHHA,
BTOPOIi ¥ TIOCTEAYIOMUH YPOBHH NMEIOT TIOJIHOCTBIO HCKYCCTBEHHOE
OCBellleHHE. e

Haubomee BaxxHOE 3HaYEHHE B OTAEJNKe MOMEIIEHUH M APXUTEK-
TyPHBIX PELIeHUsIX AOJKHO NMPHUIABATHCS COOPYKEHHSAM IIEPBOTO U
BTOPOTO YPOBHEH. 371€Ch, 110 BO3MOXHOCTH, 'He0OXOMMO MaKCHMaJlb-
HO MCHOAB30BATh HATYPAJbHEIE OTAEN0YHbIE MaTepUaslbl, THEBHOE
oCBellleHHe, KOHCTPYKTHBHBIE PEICHHS], yCUINBAIOIIHe BIieYaTIeHHE
CBSI3H C THEBHOM MOBEPXHOCTBIO. '

B kauecTBe IpHUMepPa MOXHO IPUBECTH IS TUAPYCHBIN MON3EMHBIIT
KoMILIeKc noz mwiomansio Kapacmiati B MioHXeHe, BKIIOYAOIIHi:

TOPrOBbI€ MIOMEIIEHNS, PACIIONIOXKEHHbIE B TIEPBOM fPyCE OT TO-
BEPXHOCTH, UMetomye 12 BX0of0B U 060pyIOBAHHbIE JIECTHHIAMY U
3CKaNaTOpaMH;

CKJIAZIBI, XOJIOAHABHUKY M Pa3rpy304Hble YCTPOKCTBA TOPTOBBIX
TIpeATNpUATHE, KACCOBBIIT 3aJ1 5KeJIE3HOIOPOKHOM CTAHIUM M CTAaHIHK

' METpPOTIOJIUTEHA — HAa BTOPOM SIPYCe;

IIEpPOHBI )ICCJICSHOIIOI)O)KHOI/I CTaHIIVH, HOlI3eMHyIO aBTOCTOHHKy

" a 800 MAIIHHOMECT, CTAHI[HIO TEXHHIECKOTO 0OCTYXUBAHHUA U aBTO-

3alpaBKy — Ha 3-M U 4-M Apycax;

yCTPONCTBA MHXKEHEPHOTO o6opynoBanus (TpaHCHOPMATOPHEIE
IO/(CTAHIIUH, aBapUiiHbIE JM3€/Ib-TeHEPATOPD, CTAHIMH KOHHIMO-
HUPOBAHWA BO3MIyXa, CTAHI[MH NEPEKaYKh CTOYHBIX BOX) — Ha 5-M
spyce.

Jlns Haubosiee paunonanbnoro MCIIOJIb30BAHHSI ITOA3EMHOTO TIPO-
CTpPaHCTBa KOMMYHHKallMK Pa3JIHYHOTO HA3HAYEHHS O6’belII/IHHIOT B
JBYX—TPEXbAPYCHBIE KOJIJIEKTOPHBIE 6JI0KH.

[ocTpoennsi B MockBe TOPTOBO-DEKPEallMOHHBIA KOMILTEKC
«OXOTHSBIH psifl> BKIIOYAET B ce0si apXeoNorHIecKuil My3eH, TOpro-
BBIH LEHTP, OPUCHI, PEANPUATHS OOIECTBEHHOTO NIUTAHUsI 1 aBTO-
crosHky (puc. 2.87). C Touku 3PEHHST MECTONONIOXKEHNS B ApeBHEH-
1I€ii 4aCTH TOPOJa, 0CO60 CJIOKHBIX THAPOTEOJOTHIECKHUX YCIOBHIA,
pasMeleH s B CTECHEHHEIX TOPOJICKUX YCIOBHAX MEXAY TPeMsI JH-
HUSIMH METPOIIOJIUTEHA C COXPAaHEHHUEM JBHKEHUSI HA3¢MHOT'O TPaHC-
[OPTa U TIOJHOTO TEPEYCTPONCTBA MOA3EMHBIX KOMMYHUKALHMI HA
momaau 6ojee 5 ra — MOA3EMHBIN KOMILIEKC HE HMEET aHaJIOTOB B
mupe. O6masa miomanb KoMiekca — okoso 70 000 M2, BKJIIOYast
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Puc. 2.87. Toproso-pekpeanuonmsii koMmiexc «OxoTHbI psany>

Ko/mexTop peku Hermmuka, TpH cTaHuUM MeTpomonuTeHa, of3em-
HbIE TlellexXoaAHbIe nepexonsl. KoMmiexc «OxoTHbri PAa» COCTOUT U3
3 KOMMEDUYECKUX M OIHOTO TEXHHYECKOTO 5TakKa, IBa u3 Tpéx mox-
SEMHEIX TIEPEXO/I0B BRIXOAAT K KpeMiésckoit cene, Anexcanapos-
CKOMy cany u pyKOTBOpHo# peke Hernunka (nactosmas Hernunka
Te‘ieT B Tpy6e). B nemom CTPYKTyDa COOPYXEHMS NPENCTABISIET CO-
6011 IpOCTpaHCTBEHHBIH Kapkac. BepTukanbhbie Hecyiue KOHCTpYK-
MY OTPaX/JaioT CTEHBI, BBIOJHEHHbIE CIIOCO60M <CTEHA B TPYHTE»,
Y KOJIOHHBI, paCHOJIOXKEHHbIE ¢ WaroM 7,5 X 7,5 M u 15 % 15 M. Ouu
061,ez[nHeHb1 TMIEPEKPLITUAMM B BUAE OMOHOJWYEHHBIX KeI€3066TO-
HOM PeOpPHCTBIX METANTMIECKUX TUT. DyHAaMEHT COOPYKeHuUsT —
MOHOJMTHaA kesle3o6eTonnas wvTa. [Tox mwmTol AHMME Tpeny-
CMOTPEH IJIACTOBbIH ApEHAX, SABJISIOMMIACS COCTABHON YaCThio Me-
ponpnilmﬁ T10 COXpaHEHMIO THAPOAUHAMUYECKOTO PEXIMA 3aCTPaK-
BaeMoy Tepputopuy. Ilo nepumerpy Manosarny6réunoi yactu TPK
IIPOJIOXKEH KOHTYDHBIH ApeHax, obeclieunBaomuii c60p HapyXHBIX
CTOKOB H c6POC MX B BOIOCTOYHYIO CETh ropoza. [Ins HauGonee panu-
OHAJIPHOTO MCIOIB30BAHUA MOA3EMHOTO IIPOCTPAHCTBA KOMMYHHKA-

MY Pa3TUYHOTO HA3HAYEHUSA OBLITH 06 beIMHCHDI B IBYX-, TDEXBAPYC-
Hble 60K, ‘
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2.3.2. 3peanutbie H CIOpTHBHbIE CoopyXeHns

Pasmemmenue nox 3eMJ1€ MOJ3eMHBIX COOPY>KEHUI CIIOPTUBHOTO
¥ 3PEJIUIIHOTO Ha3HaYeHKs1 00BIYHO CBA3AHO C PellIeHHEM OIIPEEIeH-
HBIX TPaZlOCTPOHTENBHBIX, JKOHOMHYECKHX M COIMANbHBIX 3a1ay. B
coorBercTBuu co CHull I1-11-77* «3amuTtHble cOOPYKEHUS IPax-
JIAHCKO 060POHBI» BCE CIOPTUBHBIE U KYJIbTYPHO-OBITOBbIE TIOA3€M-
Hble COOPYKEHHS JOJIKHbBI ObITh 3alIPOEKTHPOBAHB TAKUM 06Pa3oM,
4TO0BI, B cAyYae HeEOOXOMUMOCTH, OHHM MOTJIK OBITh OIIEPAaTUBHO IIe-
peobopynoBaHbl B yHeXKuIla ¥ MPOTUBOPAAAAMOHHBIE YKPBITHS.

ITox 3eMJieit MOT'YT ycTpauBaThCs OacceiHbl, Jiel0BHIE TIOIIAAKH,
GeroBBIe TOPOXKKH, 32JIbI JIETKOM aTIETHKY, TEATPH, KMHOKOHIEPT-
HBI€, IEMOHCTPAIMOHHbBIE, UTPOBHIE W BUEO 3aJIbl, Xy10KeCTBEHHBIE
rajlepey ¥ Apyrve KOMILIEKCHEBIE CIIOPTUBHEIE ¥ 3DETUIIHbBIE COOPY-
KEeHM, IPU 3TOM B TIOA3EMHEIX YCIOBUAX CTAPAIOTCS Pa3MeIaTh Ta-
KU€E CIIOPTUBHBIE ¥ IOCYTOBEIE OOBEKTHI, KOTOPBIE (DYHKIIMOHUDPYIOT
1o 12—14 yacoB B cyTKH U UX pabOTa HE COMPOBOXKAAETCS AIUTEND-
HBIM NPeOBIBaHUEM [TOCETHTEEH UIH UX GOJbIIMMYU CKOILTEHUAMH.
HecMoTps Ha TO, YTO COBPEMEHHBIE KOHCTPYKIIMY Y METOABI BEZIEHHS
paboT MO3BOJIAIOT BO3BOAUTDb KPYIHbIE NMOA3EMHBIE BRIPAOOTKH, A1
pa3MeNIeHUsA CIIOPTUBHBIX W 3DEJUIIHBIX COOPYXEHUil cTrapaloTcs
MCIIONb30BaTh Hanbolee TIPOCTHE PEIIeHHUs], TI03BOJSAIONHE MAKCH-
MaJIbHO KCIIOJIB30BaTh HECYILYIO CIIOCOGHOCTH BMEIAIONIETO MACCH-
Ba (puc. 2.88). ' S

IToa3emMHOe pa3MelieHye CIIOPTUBHBIX U 3PETUIIHBIX 0OBEKTOB,
IO CPaBHEHHIO C HA3€MHBIM BaDHAHTOM, CBS3aHO C TOTIOJTHUTEIbHbI-
MH pacxogamu: puMepHo Ha 20—40 % Ha Teprno/ CTPOUTENBCTBA U
Ha 3—10 % — Ha nepuos sKcIUTyaTanyu. TeM He MeHee, KOMILUIEKCHOE
HCIIO/Ib30BaHNUE TOA0OHBIX TOMeIleH il B MUPHBI 1 0co6bIii epro-
JIBI TIPUBENIO K ITMPOKOMY KCIIOJNB30BAHHMIO TAaKUX DEIIeHHUH, B TEp-
BYI0 O4epeh, 3a py6esxoM, ocobenno B cTpanax Ckanaunasuu. [lep-
'Boe MofI3eMHoe yOexHIIe, B KOTOPOM Gbijia 3aIPOEKTHPOBaHA U TIOCT-
pOeHa XOKKeiHas IIomaaKa, Haxoaurcs B I. Typky (DunnsHAu).
IIpoexTHOE 060CHOBAHUE MCTIOIb30BAHKA KPYITHBIX 3allIUTHBIX IOME-
menuii obmel mwiomaabio oxoio 5000 M2 B MUPHBIH 1IE€pHO GBLIO
cocrasyieHo B 1977 roxy. IIpoexr 6bla1 oAAEpKaH U COBMECTHO (pu-
HAHCHPOBAJICA COOTBETCTBYIOIMMY BEJOMCTBAMH II0 JIEJIaM CIIOPTa U
rpaxkaaHcKoit o60posl OUHIAHAUN.
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Puc. 2.88. Cxema mogzemuoro pasMellleHHus CIOPTUBHOro KoMiiaekca. Oun-
AAHIUSA ' ’

1, 16 — BX)a8, 2 — nymesas u pasneBajka, 3 — 3ai JJIs1 KTPBI B MY, 4 — THMHACTH-
YECKHe 3a Ibl; 5 — Geropast AOpOXKa AIuHON 120 M, 6 — TJIOMAZKH /151 TIPLIXKKOB B
AJAHY, 7 — NJIOWAJKH Afis TIPBIKKOB B BBICOTY, 8 — 3aJI 1N HACTONBHOTO TEHHMCA
9 — 3an )i saHATHIT 60KCOM, 10 — 3a7TBI A1 METaHHUA KOMbs, SIAPA, MOJIOTA U l'IprK-'
KOB C I:cToM, 11 — Gaccelin 06béMoM 3,5 Thic. M3, 12 — My3eH, 13 — TexHUYECKHe
TOMenlic HUst, 74 — TIOMELEHUs! A5 CAaHHTAPHO-TEXHUYECKOr0 oGopynoBanust, 15 —
BEHTHISAIHOHHBIE HIAXTH

B KOMILJIEKC, TIoCIe PEKOHCTPYKIIUY, BXOJIST ABE XOKKeI‘/JIHISIe 110~

IMAaKH, aBTOCTOSHKA, Ica(beTepnﬁ, NPEANIPDUATHSI TOPrOBJIH, TEXHU-
4eCKHE IOMEI[EeHUS. '

AHANOTVYHBIM 06pa3oM GBIIO HepenpoGuINpOBato y6exuire, -

COOpyX€HHOe B cepenute 1960-x rozioB B T. MHKKeIn (Dunnauaus).
Y6exume GbLI0 3aIPOEKTHPOBAHO U IIOCTPOEHO JJISI Pa3MeIleHUs
AIMUHMCTPALNY TOPOJa Ha 0cobmIii epuoa. Beaenctsue Toro, uto
IIOMEIICHUA B TEYEHUE NUTEIbHOTO BPEMEHH HE MCIIOJIB30BAJIUCH,
OBLITO IPHHATO PeLIeHye Pa3MECTHTD B HUX Ba Gacceima: TeTCKMit 1
B3POCJIbIA WMPKHOM 10 M U AHHOIM 25 M, GbU3KyTBTYpHBIN 3271, pa3-
A€BAJIKY, AYIIEBBIE, CAYHY, TEXHUYECKHE NOMeWeHnsi. Bo Bxoamom
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BecTu610JIe OBLIN PACTIONIOKEHBI KaCCOBBIH 3a 1 Kade. BHyTpeHHME
IIOMeIIeHNsI OBLTH MOKPHITHI BOIOHEIPOHUIAEMO# TIOTUITHIEHOBOM
IVIEHKOMH, TEIJION30JISIITMOHHEIM MaTepHaIOM TOJILIMHON 5 cM, rog-
PHPOBAaHHOH IIEHKON U OTAEIaHbl 06pabOTaHHBIM IO/ aBJEHHEM
nepeBoM. I1pu mepenpoduanpoBanuy 6acceHHOB MO yOeKHIIe 15
HaceJleHus: Ha 0COObI IEPUO/ BHYTPEHHSIS OOIINBKA CHUMAETCSI.

2.4. MNMoA3eMHbIE COOPYXKEHUSi B MPOMbIILIAEHHOCTH

[Ton3emHsble U 3ariay6aEéHHbIE COOPYKEHHUST B IIPOMBINLIEHHOCTH

- HCIIOJIb3YIOTCA AJIA PA3MEUICHUA IPOU3BOACTB PA3JIMYHOTO TEXHOJIO-

IrMYecKOro HasHaYeHUs. B HHX pasMelanT: KOpIyca MepBUYHOrO
Apo6ieHus PYABI, TPUEMHBIE YCTPOMCTBA TePepabaThiBAEMOrO ChHIPhS
Ha TPEANpPUSITUSIX CTPOUTEIbHBIX MAaTEPHAJIOB, CKUIIOBBIE SIMBI J10-
MEHHBIX I[€XOB, HOA3eMHbIE YACTH OYHKEPHBIX 3CTAKa/, YCTAHOBOK
FPaHYJIAIUY JaKOB, HEPEPHIBHOW Pa3JMBKYM CTAJH, BATOHOOTIPO-
KUJbIBaTeAeH, MOA3eMHbIE 9TAKH UJIM IIOABAJIbHBIE IOMENEHUST Ha
MaIIHHOCTPOUTEJIBHBIX NPEANPUATHIX, TKALKUX (haOPUKAX U T.II.

B IBeruu [Mocmxos, [Imumpues, Paxmanunos, 1993] noxa sem-
Jieii pasMelieHa 60JIbIIasi HOMEHKJIATYPa 3aBOJOB IO TIPOMU3BOICTBY

- BBICOKOTOUYHBIX IIPUOOPOB, 3TEKTPOHHOTO 0OOPYAOBAHHUS, PEAKTHB-
© HBIX JIBUTaTeJIeH, CAMOJIETOB, NMPEANPHATHIH OOOPOHHOTO 3HAYEHMSI.

Bo/bIIMHCTBO M3 HMX HpeAcTaBiseT coboil KaMepHble BBIPAOOTKH

- mposéroM ot 15—20 no 30 M, BeicoToi 10—15 M 1 ayHHOI oT 30 K0
100 M, Bo3BeIEHHBIE B KPENIKMX CKAJbHBIX MOPOZIaX 63 MpUMEHEHH

061eKi. MHOTOIETHUI ONBIT SKCILIYaTAI[MH TOZOOHBIX IPEAIPHUsI-
THi1 TOBOPUT 00 OTCYTCTBMH BPEAHOTO BJAUSHUS paOOTHI IO 3eMJIei

. _Ha 37I0pOBbe IIEPCOHAIA.

[IBeaACKUMY CIIENMATUCTAMY YCTAHOBJIEHA SKOHOMMYECKAs 1€~

_JIeCOO6p8.3HOCTb CTPOHUTE/IBbCTBA NOA3EMHBIX ITPOMBINIJICHHBIX IIPEA-
: HpPIHTHﬁ. 9710 060CHOBBIBAETCS CHIKEHUEM IKCILIyaTallHOHHBIX 34T~

paT Ha coZiepxKanue u obcayxuBanue nomemennit. Hanbospinee yuc-
JIO TIPOMBIIIIEHHBIX TPEATNPHSITHIA 371eCh COOPYXKaeTcsl OypOB3PhHIB-
HBIM CITIOCOOOM B KPEIIKHX CKAJIbHBIX OPOAAX.

B nmepuoa Bropoit MupoBoii BoiiHb B I'epMaHUM B MMEIOIUXCS
FOPHBIX BHIPAOOTKAX M CIEIHAJbHBIX MOA3EMHBIX COOPYKEHHUSX
6b1M pasmenieHbl 0Ko0 150 3aBogos u 1exoB. Hampumep, 8 Hopa-
Xayse OBLT yCTPOEH 3aBO]I TI0 Ipou3BoAcTBY pakeT DAY, pasmemén-
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HBII B ZIByX MapajUleJIbHbIX TOHHEJAX NIMpUHOHA 18 M M BBICOTOH
13 M, COeAMHEHHBIX MeXAy COOOH IONEPEeYHBIMM BBIPabOTKAMHU.
MHOro HO/3eMHBIX 3aBOJIOB OBLIO yCTpoeHO B BenukoGpuTaHuu.
OMH U3 HUX Pacliofiarajics B MEJIOBBIX oTIoxeHuax. Ero exa npep-
CTaBJIAIM co00M CHCTEMBI TIaPaJUIEIbHBIX BHIPAGOTOK MPOTAKEHHO-
ctbio 200 M 1 cegenneM 7 X 6 kaxznasa. Bo @pannuu noaseMHsle 3a-
BOJIbI Pa3MeEIATNCh B TOHHEJIAX JJIMHOH /10 HECKOJIBKUX KHJIOMETPOB
u posiétoM 1o 12—17 m. B CHIA noaseMHbI€e IpeAIPUATHS, TTPOU3-
BOJSALINE BHICOKOTOYHbIE ONTUYECKHE HHCTPYMEHTHI, T€JIEBU30PHl U
IPOY., B OCHOBHOM, PaCIOJIaraioT B 0TpabOTaHHBIX BRIPAGOTKAX COJIs-
HBIX U U3BECTKOBBIX maXxT. KpoMe HUX, IPUTOAHBIME /JI pa3Melle-
HUSL TIPOMBIIUIEHHBIX 00bEKTOB OBLIM IIPU3HAHBI TUIICOBBIE, CBUHIIO-
BO-IIMHKOBbIE, MPaMOPHbBI€, KaJIeBLIE; JKeJI€30PYAHbIE, KeJIe30K0I-
Yye[aHOBBIE, CJIAHIIEBBIE, MEHBIE, 30JI0ThIe, CMOJISTHbIE, TJINHSHEIE U
rmecyaHble MaxThel. KaMEHHOYTOIbHBIE MIAXTHI CYUTAIOTCST HETIPUTO/-
HBIMH M3-33 MaJiOii BBICOTHI BBIPABOTOK, HEYCTOWYNBOCTH KPOBJIH,
‘ONACHOCTH BhIJEJIEHWS Ta3a ¥ 00pa30BaHus YTOAbHON MBLIH.

AMepUKaHCKMMM CIeIHaIHCTaMy OBbIJiN ITPOBEIEeHbl HCCIe/I0Ba-
HUS, IOKa3aBIIHE, YTO: : '

— oz 3eMJIéH 1esecoo0pasHo pasMellaTh MPEANPUSITHS TEX OT-
pacieif TPOMBIIIEHHOCTH, B KOTOPBIX NEPEBO3Ka UCXOTHOTO ChIPbS
Y MAaTEPHAJIOB, & TAK)KE TOTOBOM IPOAYKIMHU He TpeOyeT MpuMeHEHUsI
JK€eJIe3HOIOPOXKHOTO TPAHCIOPTA, & MOYKET MPOU3BOAUTHCSA aBTOMO-
61UIBHEIM TPaHCIOPTOM. B 60/bIIMHCTBE c/ydaeB, U1 Pa3MelleHHs
IIPOMBINIJIEHHHIX IPEANPUATHN TAKOTO THIIA TPEOYIOTCA TOMEIIEHHIS
BBICOTOH /IO 4 M ¥ /ISl HUX MOT'YT OBITh MCIIOJIb30BaHbI CYLUIECTBYIO-
1[yie TOPHbIE BHIPAOOTKH, B KOTOPHIX 3aKOHYEHA JOOBIYA MOJE3HBIX
HCKOIAEMBIX;

— Io/i3eMHbIe XUMIYeCKHUe 3aBO/IHI 1eIeCO0OPA3HO PasMelIaTh B
CTIeNMaJIbHO TIOCTPOEHHBIX /Uil HUX BBIPaOOTKaX, T.K. 1iepeobopyno-
BaHMeE CYIIECTBYIOINIMX IIaXT TPeOYET 3HAYUTEIHHOTO YBEINIECHHS X
rabapUTHBIX Pa3MEPOB C 1IEJIbI0 OPraHU3aluH CJI0KHOTO IIPOU3BOACT-
BEHHOTO Iporecca. Eciu crpbe u roTOBasg MPOAYKIUA SIBJSIOTCS
KUIKOCTSIMH, TO [Jisl HX IIEPEKAYKH 1€JIECO06Pa3HO IPUMEHSTB CIie-
I[MaJbHO 000PYI0BaHHblE CKBAYKMHBI;

— B FPaHUTAX, IeCYaHNKaX, U3BECTHIKAX, OTJIOKEHUSIX KAMEHHOM
COJIM MOYKHO BO3BOAUTH GOJIBIIENPOJIETHBIE COOPYKEHHUS, PACIIOia-
rasi OTIOPHBIE LIEJIMKHU Y€Pe3 PeryisipHbIE IPOMEKYTKH.
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T/y6HHa 3a7I0/KeHMs] IPOMBIIIEHHBIX IPENPUSITAN oIpe/ies-
eTcsI coobpakeHUAMM GE30TIaCHOCTH, a TaK¥kKe Pa3JTNIHBIMHU TeXHOJIO-
rudeckuMu TpeboBaHusamu. Hampumep, B KopIiycax Ne€pBUYHOIO
ApobIeHys Py/bl, B TPHEMHBIX YCTPOHCTBAX NMPEATIPUSITHH 110 Tepe-
paboTKe ¥ TPOU3BOJCTBY CTPOUTEIBHBIX MaT€PHAIOB rayOuHa 3aJ0-
JKEeHHA ONpeesisgeTcsl HeOOXOAMMOCTDIO TlepEMEIEHUS nepepabarsi-
BaeMOT0 MaTepHasia IOoJ e ICTBUEM CHUJIBI TSPKECTH.

Ha puc. 2.89 Ipe/icTaBlieHa CXeMa KOPIIyCa IePBUYHOTO apobie-
unsa pyasn I u 11 crapuit. 3arpyska ApoGUIKH TIEPBO# CTaANK MPOU3-
BOJUTCA depe3 IPUEMHELT OYHKeD, BTOPOH CTain¥ — 4Yepe3 IpoMe-
JKYTOUHYIO éMKOCTb. Bcé Texnosorndeckoe 060pynoBanue pasMena-
eTcst oz 3eMuieil. [/ MocTyna O6CayKUBAIOUIETO MEPCOHANa HC-
T0JIb3YeTCs MacCaXUPCKuil T ¥ OTKPHITask MeTA/INYecKas JeCT-
‘Huia. B HICKHeH 4acTH KopIryca 0ObIYHO pa3MeIaioT BCIIOMOTaTesb-
Hble TIOMEIeHus Ui MOAAIONIer0 MEXaHW3Ma M TpaHcnopTépa. B
I0/[3¢MHBIX IIOMEUIEHUSX TIPELyCMaTPUBAIOTCS OTOIVIEHHE M BEHTH-
asuus. Tny6uHa noa3eMHO#T 4aCTH KOPITyca OT OTMETKH 3aTrpy3KH 0
nHa mocturaeT 60 M 1 6o71ee (puc. 2.90).

B ycraHOBKax HeNPEPHIBHOM Pa3INBKYU CTalN (YHPC) Texnono-
TUYeCKHii IIPOIlecC IPOU3BOLUTCSA MO BEPTUKATIH, YeM ONPE/IEIACTCS

‘rIy6uHA 3a710KeHus TAKUX COODPYKEHHUH, COCTAaBIIOMAd IMOPAAKA

30 M. Ha puc. 2.91 npuBoauTCS cXeMa NOA3EMHOTO COOPYKEHHUS /i
YCTaHOBKH HETPEPHIBHOI Pa3/MBKH CTajli, BO3BEJEHHOTO B IEUCTBY-

S

A crapm

..,
1y

E Puc. 2.89. Cxema KopiycoB apobie-
g 96, uus pyast 1 u 11 craguit
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Puc. 2.90. Kopnyc kpynHoro Apo6ieHus pyasL:

1 — rajepeu Ayist TPAHCHOPTEPOB, 2 — HHXKHSASL YaCTh CTBOMA, 3 — cTeHa, 4 — MOHO-
JIUTHBIE Kee306eTOHHEIE II0SICa, 5 — BMEMAIOIIU}i TPYHTOBbIH MACCHB, 6 — XeTe3Ho-
IOpOXKHbIE BATOHBL, 7 — MOCTOBOIT KpaH, 8, 70 — apo6unxy, 9 — mepexpritus, 11 —
AHUIIE KopiTyca, 72 — rajepey AJIsi HATsHKHOM cTaHIMH, 13 — mecku MEJIKO3ePHUCTBHIE,
14 — ruHb aneBpoIMTOBbIE, 15 — KpenKue meprenu, 76 — cyrmuuku, 17 — JIECHI,
18 — cyrnuuku néccoBuntnie, 19 — BOZONOHMKAIOUINE CKBAXUHEL

IolleM MapTEHOBCKOM liexe. [[uameTp cTBoa riry6unoi 30 M cocTas-
ns1eT 25 M. OCHOBHbIE OIPaKIAIONIHE KOHCTPYKIIHA BBIIIOJHEHBI M3
XK€J1e3006 TOHHBIX TIOGHHIOB, IIOABENIEHHBIX K OTOJIOBKY U3 MOHOJHT-
HOTO XeJie306eToHa.

Ha xoxcoxnmuyecKkux 3aBOfax MOZ 3eMJIEH yCTPaHBAIOT poTop-
Hbl€ BATOHOOIPOKHIbIBaTeNH I IybuHo 16—18 M, npenHasHaYeHHBIE
AJ1s1 MEXaHU3UPOBAHHON BBHITPY3KH JK€JIE3HO0POKHBIX BATOHOB.

B r. Ilepro (DPHUHIAHAMS) IOCTPOEH MOA3EMHBII GacceiiH — 0K
AJ1s1 peMOHTa MOPCKHX cyzIoB (puc. 2.92). Jlok coctouT u3 Hacceitna
AnuHoit 480 M, mupunoi 80 M u riay6unoit 16 M, IpoiineHHOro B rpa-
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- Puc. 2.91. Cxema ycTaHOBKH HelPepHIBHOMH Pa3IMBKHU CTaJH B I. JloHe1ke:

i

"1 — mudT, 2 — MEXAYITaXKHBIE IIEPEKPHITUSA, 3 — BHYTPEHHAS Kamepa, 4 — OTOJI0BOK,

{5 — TIOGHHTH, 6 — TAMIIOHAXHDI CJI0H, 7 — MOHOJIMTHOE JHUINE, 8 — THAPON3OIALUS

i

§

' HUTax U CIIOASHBIX CJIaHIIaX, U TOHHeJS /1A coobmenus AHa 6acceli-

" Ha ¢ 30HOIH Bepdu. Ilocse 3aBoAKY CyaHA B IOK M OTKAYKH U3 HETO
. BozIbl, KOpabJib CaluTCA Ha KUJIEBBIE JOPOKKHU U B TAKOM ITOJI0XKEHUH
- Ha HEM TIPOBOAATCS BCe PabOTHL.
IIpu npoeKkTHPOBaHUY TPOMBIIIJIEHHBIX IPEANPHATHH B TTOA3€M- -
. HBIX BBIPaOOTKax HEOOXOUMO IIPEyCMATPUBATh INIAHUPOBKY 11€XOB,
_cayx6 ¥ aAMMHHCTPATHBHO-OBITOBBHIX MOMEIEHHH € y4ETOM BO3-
 MOXKHOCTH CO3/IaHHUS U MCIIOJb30BAHUS YHUBEPCAJIbHBIX OOBEMHO-
| IJIAHUPOBOYHBIX PellleHNH, CAHUTAPHO-TEXHUYECKUX U HHEPreTHde-
CKHX YCTPOHNCTB, U3MeHEeHHs [IPOrpaMMBbl BBITYCKa M TE€XHOJIOTHH
IPOM3BOACTBA. PacmonoxeHue 11eX0B JOIKHO 00eCceduBaTh IMPSIMO-
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Puc. 2,92. Cxema mogsemuoro jgoka. Ilepao, Ouunsuams

TOYHOCTD IIPOU3BOACTBEHHOTO MUKJIA ¥ KOMILIEKCHYIO MeXaHU3aII1Io
TPaHCIOPTA.

IloazemMuBIe COOPYKEHUSI MPOMBIIIJIEHHOIO HA3HAYEHUS] MOTYT
pa3MenaThcsl Kak B OWH, TaK ¥ B HECKOJBKO SPYCOB, a TaKXKe BO3-
MOHO YCTPOHCTBO MHOTO3TAXXHBIX IIOMeNIeHHI B KaMepHBIX BbIpa-
60TKax 6010 BEICOTBL. ONTHMAIBHOM cunTaeTcs Kopobosas ¢op-
Ma IIOIIEPEYHOr0 CEYEeHUsT BRIPAOOTKH, 00ECIIEYMBAIONIAS HE TOIBKO
JIydiliee BOCIPUSATHE TOPHOTO JaBJIeHUs], HO ¥ BO3MOXXHOCTD UCIIOJIb-
30BaHMsl MOJCBOAOBOrO IPOCTPAHCTBA. ITO OGECIIEYNBAET MAKCH-
MaJIbHOE OCBO€HHE MO0J3€MHOT0 IIPOCTPAHCTBA IIPOMBIINIIEHHBIM
HPEINPUSITHEM.

2.5. CoOopyXeHHs IHepreTukn

OnHoit u3 BaskHeHIUX IPOOIEM COBPEMEHHOM IIMBUIM3AIINH SIB-
JIIETCS UCYEPIAaHHE HEBO30OHOBISIEMBIX IPUPOAHBIX MCTOYHHUKOB
OpraHu4eCcKoro ToruuBa. HampuMep, Ipu coXpaHeHHWH HBIHENTHETO
YPOBHSI OTPeGJIeHUs IPUPOHOTO ra3a ero 3amacoB XBaTHT TOJIBKO
Ha 60 seT. [loaToMy yxe MHOTHE TOZbI BELYTCS MIOMCKU MAaKCUMaJllb-
HO 6€30IaCHBIX aJIbTEPHATUBHBIX HCTOYHUKOB TEILTOBOM U 2JIEKTPH-
YecKoil 9HePTUM, K KOTOPBIM OTHOCSTCS ITOA3EMHBIE ATOMHBIE U TMI-
PO3IEKTPHYECKHE CTAHITHH.
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2.5.1. ATomHble IAEKTPOCTAHUMM

MHOTOYMC/IEHHBIMH OTe4eCTBEHHBIMU H 32Dy 0eKHBIMHU HCCIEN0-
BATEJISIMM TTOKA3aHO, YTO CTPOMTEIBCTBO M SKCIUIyaTallHsl MOA3EM-
ubix ADC (ITADC) apasiorcs 6o7ee Ge30MaCHbIMY, IKOTIOTHIECKH H
9KOHOMUYECKH BBITOZHBIMH 110 CPAaBHEHHUIO C Ha3eMHBIMH BapHaHTa-
mu [Mocmxos, Kupunos, Huxonaes, 1985; IOgun, 1989; Mocmxos,
Jmumpues, Paxmanunos, 1993, Komenxo, Moposos, Ilempos, 1999].
9TO MOATBEPXKAAETCS MOYTH TPUAIIATHAETHHM ONBITOM 3KCILTyaTa-
L(MH 3KCIIEPHMEHTATBHO-TPOMbIIIIEHHBIX N013eMHBIX ADC BO MHO-
THX CTpaHaX MMDa, B TOM YHcie 1 B Poccui.

Ha puc. 2.93 npuBoATCS KOMIIOHOBKHM TIon3eMHbIX ADC, 3ampo-
extupoBanHbix B CIIA.

O6brys0 [TADC COCTOUT U3 TPEX OCHOBHBIX YaCTeH:

SHepProreHepUPYIONHIl KOMIITTEKC (ATOMHBI PEaKTOP, aporeHe-
paTop, TypborenepaTop);

Puc. 2.93. TASC, npoexts CHIA:

a — TIADC Beanaiin; 1 — nenTp ynpassieHus, 2 — CeKIUs 311eKTpoo6opyI[OBaHHﬂU, 3 —
6 — KaMepHl peaKTopoB, TpaHCHOPMATOPOB, TYPOHH, BCIIOMOTATENbHBIX YCTPOHCTB,
7 — TOHHEJIH, .

6 — IIADC «Xapua VHXUHUPHUHT»; 1 — MOAPEAKTOPHOE NOMEDIEHUE, 2 — obonouxa
peakTopa, 3 — maxTa s Tpy6oIipoBoaa, 4 — WaxTa A/l MepcoHana, 5 — typ6unnast
KaMepa, 6 — BEHTINAXTa, 7 — TPAHCIOPTHAs MAXTa, 8 — cenaparop napa, 9 — TOnIMB-

Hbli 6acceitH
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TEXHOJIOTHUECKUH KOMILIeKC /11 c6opa M 06paboTKM pasuoak-
TUBHBIX OTXO/IOB; 4

KOMILIEKC TOPHBIX BBIPaGOTOK /JIsi XpaHeHUs mepepaboTaHHOro
SIZIEPHOTO TOIUTHBA.

Bo3MoxHBIN pHCK BO3HUKHOBEHHS aBADUITHBIX CUTYallWii CHHKa-
eTcsl 3a CYET CHCTEMbI MHOr0OaphepHOM 3aIIUTHI, OCHOBAHHOW Ha
M30JIAMOHHBIX CBOHCTBAX BMEN[AIONICI0 FOPHOTO MaccuBa. Ilpu ru-
NOTETHYECKOM aBapHMM C PaclljlaBjleHUeM aKTHBHOM 30HBI peakTopa
006BEM aBapuITHOTO BEIGPOCA YMEHBIIAETCS 32 CYET TOTO, UTO:

1. ropHble OPOBI, B KOTOPhIX pasMmerniaerca IIADC, apasaioTcs
ZOCTATOYHO HAZIEKHBIM 6apbEPOM PACIIPOCTPAHEHMST Fa3006PasHbIX U
KUAKUX PAIUOHYKIIUIOB;

2. TIpH CTPOUTEILCTBE PEaKTOPHON KaMepPhl IIPUMEHSIIOTCS CIIEI[H-
aJIbHBIE METOIBI [IPOBEZIEHMS OYPOB3PHIBHBIX PabOT MM MEXaHH3HPO-
BaHHas IPOXO/KA, CHIKAIOIE 0 MUHUMYMa HapYIIIEHHUs eCTECTBEH-
HOTO COCTOSIHUS TOPHOTO MacCHBA ¥ €0 M30/IMPYIOIUX CBOHCTB;

3. xese306eToHHas 06eIKa PEAKTOPHOM KaMephl IIPOEKTHUPYET-
sl TaKuM 06pa3oM, 4TGB! TIpH JIIOGBIX aBapUsAX He HapylIaaach Ie-
JIOCTHOCTb BMEIAIOIIEr0 MacCHBa; '

4. 11 IOTIOJTHUTE/IBHOTO YIIyyllleHUsl hU3UKO-MeXaHUYECKUX U
HM30JIMPYIONINX CBOWCTB FOPHBIX HOPOJ B paifioHe peaKTOPHOM KaMe-
PBI ¥ XpaHUJIMIIA PaJHOAKTUBHBIX OTXOJIOB IIPOBOAMTCS UX YKPEIH-
TeJbHas LIEeMEHTalUs WK TaMIIOHAXX C MCIOJIb30BaHMEM XHMHUYe-
CKHX PacTBOPOB. ‘

TaxkuM 06pa3oM, IpH MoA3eMHOM pasMelteHnn ADC pemaoTcs
MHOTH€ TPOOJIEMBI. ,

1. IToBeimaercst 6€30maCHOCTD SKCILTYaTAI[MK 32 CYET TOTO, UTO:

KOHCTPYKLMA W BMELIAIONINHi MacCHB BOCIIPHHUMAIOT aBapHiTHbIE
HarpysKH4 U SIBJSIOTCS YHUBEPCAJIbHBIM GapbePOM, HATIEKHO M30JIH-
pylomuM ITAIC ot okpyxaoiieii cpeasr;

CHUXKAETCSA HHTCHCUBHOCTD BEPOSTHBIX ceiCMHUYECKHX BOBﬂeﬁCT' )

BUI;

IIpY aBapUITHOM OXJIQXKAEHUU PeaKTopa BO3MOXKHA OPraHU3aIUs
OTBOZIa Telljla HeIOCPEeCTBEHHO B TPYHT, IU60 YCTPOKCTBO TEILIOAK-
KyMYJIATOPOB, MCIIO/Ib3YIOMIUX TEILJIO, OTBOAUMOE OT PEaKTOpa, pabo-
TAIOIIETO B IITATHOM PEXKHME;

npo6eMa YTHIH3AIMU ¥ HEPaCIPOCTPAHEHHS PaJHOaKTHBHBIX
OTXOJIOB PELIAeTCA 32 CUET OPraHM3allii B CTAHIIMOHHOM KOMILJIEKCE
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JIOJITOBPEMEHHOTO XPaHHU/IMIIA OTPabOTAHHOTO SAEPHOTO TOILIMBA,
4TO Ha OCTATOYHO JIIUTEIbHOE BPEMS OTK/IaIbIBAET HEOOXOAUMOCTb
€ro nepepaboTKH ¥ TPAHCIIOPTHUPOBKH.

2. TloBbimaeTcss 3KOHOMUYECKAsE KOHKYpeTHocroco6HocTs ADC
3a CYET TOTO, YTO:

mozzeMHoe pasMelieirne AIC m03BOJAET PACTIONOXKUTH CTAHIIMIO
B HEIIOCPEICTBEHHOM 6JIM30CTH OT TOPOJCKOMN YePThL. JTO MOBHIIIAET
3¢ (PEKTUBHOCTD TEILI03IEKTPOCHAOKEHHS 32 CUET COKPALIEHUS TI0-
Tepb SHEPIMH IIPH Tepeaade Ha GOJIbIINE PACCTOSHUS M UCTIOIB30Ba-
HHS TelIa, BhieaseMoro peaktopamu 11AJC, 11a neHTpaIn30BaH-
HOT'O TEIIOCHAOKeH NS,

nponecc JukBumanuu IIAIC compoBoxkiaeTcsi 3HAUMTENBHO
MEHBIIMMH 3aTpaTaM¥ Ha JEMOHTAX, Ie3aKTUBAIIMIO U 3aXOPOHEHHe
OTXOJIOB M KOHCTPYKIHIA 10 cpaBHenuio ¢ Hasemuoi ADC. Otpabo-
TaBIIHE CPOK CAYXKObl peakTopHble 6JI0KM ¥ KOHCTPYKTUBHBIE dJIe-
MEHTHI MOTYT 3aX0PaHMBaTbCA Ha MecTe IPH MUHUMAaJIbHOM CTOMMO-
cTé 1 06BéMe paboT;

YCTPOMCTBO B 0611[EM CTaHIIMOHHOM KOMILTIEKCE JI0ITOBPEMEHHO-
ro (1a 100—200 jyeT) xpanuauiia pafuoaKTUBHHIX OTXO0/0B He TOJIb-
KO pellaeT npo6ieMbl UX YTHIU3AUY, HO M 3HAUUTETBHO CHUXKAET eé
CTOHMOCTb. '

IIpn moxzemuoM pacnosioxeHun AJC NOABIAIOTCS TPUHIIMUIIN-
aJbHO HOBBIE BO3MOKHOCTH IIPOCTPAHCTBEHHOH KOMIIOHOBKH CTaH-
uuu (cm. puc. 2.93) v 0671er4aloTCs OCHOBHBIE HECYIME KOHCTPYKIIUH
3a cU€T Imepeavy YacTH Harpy3oK Ha MaccuB. Yallie Bcero HCIOIb3y-
I0TCS CJIeAyIoNMe BAPUAHTHI 06 bEMHO-TIAHH POBOYHBIX PellleHUIL:

peakTopHas TpyIa 0GOPYAOBaHUS M CHUCTEM Da3MelaeTcs Mo
3eMJIEH, a BCe OCTAJIbHbIE CUCTEMBI — Ha [TIOBEPXHOCTH;

BC€ 060py/I0BaHHE U CHCTEMBI Pa3MeENLAIOTCs 1107 3eMJIEH B OHOM
KaMepHOH BhIpaGoTKE;

BCé 06opy/I0BaHHE U CHCTEMBI pa3MemaloTCs Moj 3eMJIEN B He-
CKOJIBKHMX KaMePHBIX BHIPabOTKaX, COeNMHEHHBIX Mexay coboit cu-
cTeEMaMH TOHHeJeH. . '

IIpu paspaGorke kamepHbix Beipa6oTok ITADC npenbsaBisioTes
IOBbIIIeHHbBle TPeOOBaHUSA K COXPAaHHOCTH KOHTYPa BBIPAGOTKH, K
KOHCTDYKI[MM ¥ MaTepuajiaM ob6xenku. K MaccuBaM TOpHBIX MOpOA
NPEABABJISAIOT T€ Xe TpeOOBaHus, YTO U NPH NPOEKTHPOBaHUM Xpa-
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HWINI paZinOaKTHBHBIX OTXO0/IOB, OT/AABasi IPeATIOYTEHNE TOPOAAM C
k0adduimenToM KperocTH 1o mkane IIporoapsakoHoBa f, > 10.

Takum o6pa3oM, moa3eMHoe pasmeienne ADC obecnednBaer eé
HaZIEKHOCTD, I9KOHOMHYECKYIO 3(P(EeKTUBHOCTD, 6€30IMacHOCTh 3KC-
IJTyaTal[du ¥ [TOCJIeAyIollel JUKBUIAIINY CTaHIIHH.

2.5.2. Tuapoaaextpocratumn (I3C) u ruApoaKKymyAupyloume
aaekTpocraHuun (TA9C)

ITpu CTpOUTENBCTBE THAPOY3JIOB MIMPOKO UCTIOIB3YIOTCS IIO3EM-
HBle COOPYEHUs: THAPOTEXHMYIECKHE TOHHEIH, NIAXTHBIE TYPOUH-
HBIE BOZOBOIbI, YPAaBHUTEJIbHbIE MIAXTHl U Pe3ePByaphl, MOA3EMHBIE
MaIIHHHbIE 3a1bl, KAMEeDHl 3aTBOPOB U TPAaHCHOPMATOPHBIE, TO3EM-
Hble 6acceitnsr TADC. B HacTosimee BpeMsi B MUDE IIOCTPOeHbI 6oJiee
400 moasemubix 'DC n TADC. CpaBHeHHe CTOMMOCTH HAa3€MHBIX U

IMMOJA3€MHBIX BADHAHTOB IIOKA3BIBAET, YTO PA3HHUIIA 00OBbIYHO He IIpeBbI- ’

maeT + 5+10 % [Mocmxos, mumpues, Paxmanunos, 1993}, onHaxo
HO/I3eMHA KOMIIOHOBKA CTaHIIHMI IMeeT CiieyIOolllie IIpeMMYIIecTBa:

— KOMIIOHOBOYHbBIe: MUHUMAJIbHble HapyIleHHs IPUPOLHOH cpe-
JIbl, COKpalleHHe JITAHBI HATIOPHBIX BOJIOBOZIOB, 3aIIIMTa COOPY>KEeHUH
OT HeOIATONIPHUATHBIX IPUPOIHO-KIMMATHYECKHUX U HHXKEHEPHO-Te0-
JIOTHYEKHUX SIBJIEHUH U IIPOIIECCOB, yAelIeBJIeHNe KCIIIyaTalluy;

— KOHCTPYKTHUBHBIE: O0JierdeHHe KOHCTPYKIMH W CHHXKEHHE
yAEIbI0ro pacxoia 6eToHa 3a CYET MCTIOIB30BAHUS HEeCYIIe c1ocob-
HOCTY. CKaJIbHOT'O MacCCHBa;

— TEXHOJIOTHYEeCKHE: BOSMOKHOCTD IPUMEHEHHsI eZINHBIX TeXHO-
JIOTHYECKHX CXeM IPOHM3BOCTBA paboT, He 3aBUCSIUX OT KINMaTH-
4eCKHX YCJIOBHIL. '

B cocras noazemubix I'2C u TADC BxomaT*:

Bodonpuémnux (10BepXHOCTHBIM WM ray6unHbil). OH mpen-
cTaBJsieT c0O0i HAIIOPHBIN WK Ge3HAIIOPHBIN TOHHEIb TEPEMEHHOTO
CEe4eHUs, MPOJIOKEHHBIH B GOPTOBOM CKJIOHE BOJOXPAHWIHIIA U TIe-
PEKPBITHI Ha BXO/IE 3aTBOPAMH M COPOY/EPKUBAIOIUMH pellETKaMU
(puc. 2.94). ILnomaapb NOMEPEYHOro Ce4EHUS BOAOIPHEMHHKA HA BXO-
JI€ OIIpeIeIACTCA JOMYCTUMBIMH CKOPOCTSAMH JBH)KEHHS BOJBI IIepe]]
COpOYIEPKUBAIOIINMH PEIIETKAMH, IO Mepe 3aray6eHus B MAaCCUB
IJIOLIAAb CeYeHU BONONPHEMHHKA IIJITAaBHO YMEHbIIAETCA 0 AOCTHU-
JKeHUSI IJIONIAZH CeYeHUs IePUBALIMOHHOTO BOOBO/IA.

* Pasnen, B OCHOBHOM, U3Jjaraercs 110 [ Moctkos, Opiaos, Crenanos, 1986].
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Puc. 2.94. Boponpuémauku:

a — TIyOUHHBIA; 1 — mAaXTa PEMOHTHHX 3aTBOPOB, 2 — AHEBHad IIOBEPXHOCTb, 3 —
aspalMOHHas axTa, 4 — NOMelleHNs aBapUHHEIX 3aTBOPOB, 5 — aspalMoHHa Tpyba,
6 — copoyZep:xuBaIomIast PEMETKa;

6 — noBepxHocTHBIH; 1 — Ganka—3a0pasno, 2 — na3 pEMOHTHEIX 3aTBOPOB H COPOyZEp-
JKHBAIONIHX PeIméToK, 3 — aBapuiiHO- peMOHTHbIﬁ 3aTBOP, 4 — nOABEMHHK aBapHHHO-
PEMOHTHOTO 3aTBOpPa, 5 — HATIOPHBI nepunaxmonﬂbm TOHHENb, 6 — a3parHOHHAas
IIAXTa, 7/ — 3aUIMTHAS CETKA

B xomnonoskax F'ADC BoronpHéEMHHUKH UCIIOIb3YIOTCS B KA4eCT-
Be BOZOBBINYCKOB pH pabote TAIC B HACOCHOM pexuMe.

Hepusayuonnviii monHenb — 3TO MPOTSKEHHBIH TMIPOTEXHIYE-
CKHIH TOHHeJb, IpefHa3HaYeHHbIH JIsl TIOBO/IAa UJIH OTBO/IA BOIBI U
CO371aHHA HaIlopa Ha ruzapoarperarsl. /lepuBallMOHHBIE TOHHEH ITIPH-
HSITO ITO/IPa3/ie/IsiTh HA BEPXOBbIE M HU30BbIE: BEPXOBBIE HCIIOIb3YIOT-
ca 174 noxaBoa BoxAbl k ruzppoarperataM ['DC u T'ASC u orBoma
Bozbl B HacocHOM pexuMe ['ADC; Hu30BBIE — MJISI OTBOJA BOJBI B
TYPOMHHOM DEXUME M TIOBOJA €€ — B HACOCHOM.

ITpu nCronbp30BaHUY IIIYGUHHOTO BOAOTPUEMHIKA BEPXOBas Jie-
PHBallMsl BHIIIOTHSETCS HAIIOPHOH U B KOHI[E CONIPATAETCS C YPaBHU-
TEeJbHBIM pe3epByapoM (puc. 2.95). Ilpu HCIONb30BaHUU MOBEPX-
HOCTHOTO BOJAONIPUEMHUKA (puc. 2.96) noaBoAAIUN TOHHED MTPOEK-
THPyeTCs 6e3HAMOPHBIM.

OTBogsImas JepUBaIUA TAKXKe MOXKET TPOEKTUPOBATHCS KaK Ha-
HOPHOM, Tak U 6e3HANOPHOM (ca. puc. 2.95). Bbibop THIa OTBOAAIIE-
IO TOHHEJIS ONpe/eNseTCs AMANa30HOM KOJIeOaHus YPOBHS BOZIB B
HIKHeM Gbede ruapoyaa.

Inepeemuueckue 6000600bL UCTIONB3YIOTCS U1 PACTIPENETIEHHS BOJ-
HOT'O IIOTOKa OT IOZBO/SAIIEIO TOHHENS K Tuzipoarperatam (puc. 2.97).
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Puc. 2.95. Konnesast (a) n mpoMexyToutas (6) CXeMbl KOMIIOHOBKH II0/[3€M-
uerx ['DC:

1 — BOAONPUEMHHUK, 2 — HOAbEMHBIE MEXaHU3MBI, 3(4) — 9HEepIeTHIeCKHe BOAOBOA,

5 — MalIWHHBIA 3271, 6 — MOMENIEHHS 3aTBOPOB, 7 — IIMHHHIA TOHHEJb, 8§ — BBIXOAHOU
nmoprain, 9 — Hnsonoﬁ JepUBaNMOHHET BoAoBoA, 1) — naxra 3arBopos, 17 — TpaHCIOp-
THBIH TOHHEJNb, 12 — Hbe3oMeTpUYeCcKUii ypoBeHb, 13 — aspanuonHast maxta, 14, 15 —
BEPXOBOH M HH30BOH yPaBHHTEJbHbIE pPe3ePByaphl, 716 — BepX0BOH JepHBallHOHHBIN
BOZOBOX

Puc. 2.96. Hepuannonunas 'DC ¢ HU3KOHAIIODHBIM TOJOBHBIM Y3JI0M (4 —
11aH, 6 — paspes):

71— Bonoc6pocnaﬂ IUVIOTHHA, 2 — BOXOIPHEMHHK € OTCTOHHHUKOM, 3 — Ge3HamopHbIi
AePUBALMOHHLINA TOHHENb, 4 — 6aCCeH CyTOYHOTO PeryJMPOBaHHSA, 5 — COETMHH-
TEeJbHBIA KaHal, 6 — HAIOPHBII Hacceiin, 7 — sHEpreTHYECKUi BOJIOBO, 8 — MOA3EM-
HBIH MalIMHHALIN 3271, 9 — Ge3HAOPHBIH OTBOAANIMI TOHHED
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Puc. 2.97. KommnoHoBka
JHEpPreTHYeCKNUX BOJAOBO-
JIOB:

1 — noA3eMHBIN MaNIWHHBIHN
3aj, 2 — MoOMelleHne 3aTBO-
pPOB, 3 — MOMeEIIeHHEe CHIO-
BHIX TpaHCGOPMATOPOB U
3aTBOPOB  OTCACHIBAIONINX
Tpy6, 4 — rajzepest mMH re-
HEPaTOPHOTO HAMPSIKEHUsI,
5 — sHepreTHYECKHE BOIO-
BOAHI, 6 — 6e3HANOPHBIE OT-
BOJSIIIME BOAOBOABL, 7 — CH-
J0oBol Tpancdopmarop, § —
oTCachIBaIONIKe TPYObI
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Ypasuumenvnoie pesepeyapbt — 3TO IaXThI, pa3MeIaeMble KaK Ha
HOABOASINNX, TAK H HAa OTBOASILINX A€PUBALIMOHHBIX BOJOBOAAX ZJIst
UX 3allIUTHI OT THAPABINYECKOro yaapa (puc. 2.98). Y paBHUTENbHBIN
pesepByap 3aMeHsIeT cOO0M MPeNOXPaHUTENbHBIN KIalaH, CHUXKAIO-
X BEJTMYUHY THAPABINYECKOTO yAapa IpY pe3KOM N3MEeHEHHH aB-
JieHus1 B ToHHee. [[pUYHHON n3MeHEHUs JaBIEHUST MOKET OBITh U3-
MeHEHHE pexkuMa paboThl CTAHIIMK, BHE3AITHASI OCTAHOBKA Typ6ng1
pa3INyYHbIe HENITATHbIE CUTYALIUH.

Aspayuonnvie waxms: IpeJHA3HAYEHBI [T TTOJa4y BO3/yXa B BOZO-
BOZIbI B CJIy4ae UX OTKJIOYEHUS OT BOAOIPUEMHUKA (cM. puc. 2.94, a),
IS IOZIIEPKaHMsT aTMOC(EPHOro AaBIeHHS HA TIOBEPXHOCTH BOZBI IIPH
KosiebaHNM YPOBHST B YPaBHUTETIHHOM pe3epByape (cm. puc. 2.95), nns
rapaHTHPOBaHHON paboThl GE3HAMOPHOrO AepHBAIMOHHOTO TOHHEJISI
GOBIIOH NPOTSKEHHOCTH B 6E3HATIOPHOM PEKHME, IS IIOJAYH YHCTO-
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Puc. 2.98. Ypasuuren-
HBIH Pe3epByap ¢ Xojo-
CTBIM BOgOCOpOCOM:

1 — depuBalMOHHBIA TOH-
HeJb, 2 — COeNVHUTENbHAS
maxTa, 3 — BEPXHSA Kame-
pa, 4 — c6pocHO# TOHHETD
U3 yPaBHUTENBHOIO Pe3ep-
Byapa, 5 — ypaBHUTELHBIH
pesepByap, 6 — [IOIOJHH-
TeJbHOE THMAPABIHYECKOE
COIIDOTHMBJIEHHE, 7 — CO-
€IMHUTE/IbHBI TOHHED

Puc. 299. TASC ¢
HHU30BBIM II0I3eMHBIM
HaccelHOM:

1 — BofompuéMHUK, 2 —
0CaZfO4YHblE HOPOARL, 3 —
TPAHHUTBI, 4 — HANOPHas
axTa, 5 — rajiepey 3at-
BOPOB, 6 — HOA3€MHBI
Gacceiin, 7 — ocb arpe-
rara, & — MalMHHBIH
san TA9C, 9 — xamepa
3aTBOPOB

" cpiBalomux TpyO, 7 — mon-

rO BO3/lyXa C IOBEpXHOCTH B IIO[3€MHbIEe MallTMHHBIE 3AJIbI, KAMEPHI 3aT-
BOPOB, TpaHCOPMATOPHBIE U TIP.

IToo3emuvie Husoabie 6accetitor TAIC NCIIOAB3YIOT AL CO3AHUS
HeoOXO/[MMOT0 HAMOPa ¥ B TEX CIy4Yadax, KOria IPOM3BOAUTCS OTBOJ
BOZbI B OTKPHITHIN GacceiiH win pexy. Huxxauil monsemHbiii 6acceiin
HPeCTaBISIET COOOM KPYIHYIO KAMEPHYIO BHIPAOOTKY ITPOJIETOM OKO-

710 20 M 1 BBICOTOH 0K0J10 30 M, PacHoI0XKEeHHYI0 Ha 3HAYUTEIbHON

rybune (nopsiaka 1—1,2 kM) ot 3eMHO#t noBepxHOCTH (puc. 2.99),
00 CHCTEMY NMPOTSKEHHBIX Napajlie/IbHbIX Ge3HAMOPHBIX TOHHE-
ne#t, o6beuHEHHBIX 001elt cOopHOit ramepeeit (puc. 2.100), n pac-
CYMTAHHBIX HA AKKYMYJISILAIO 00bEMa BOJIB B TEUEHUE CYTOK TIPH pa-
6otre TADC B nuke rpaduka Harpys3kH sHeprocuctemst. Kpome ma-

. paJliIeJIbHBIX, BO3SMOHbBI CHCTEMbI HeperéCTHI)IX TOHHeJIeH 1 apyrue

KOMIIOHOBOYHbIC BADUAHTBI.
Cmpoumeﬂbubte MmMOoHHeEAU TIPDETHA3HAYAIOTCA AJIA IIPOITyCKa 6bITO-
BBIX PaCXO/I0B PEKH B IIEPHOJ CTPOUTEJIBCTBA THAPO3IHEPIETUIECKOTO

a

Puc. 2.100. Ilogzemuas
T'ASC c Hu30BEIM pe--
3€DByapoM B BHU/E CH-
CTEMBI  MPOTSKEHHBIX

6e3HAMOPHBIX TOHHENEI: »
a — pa3pe3 10 OCHOBHBIM e

COOpYXeHHsIM, 6 — IUIaH o
CoOpyxeHuit; T — BofONpH-
émK, 2 — HalopHbIe
BHEPreTHYECKHe BOJOBOMBL,
3 — NOA3EMHBIl MallHH-
HBEIH 371, 4 — BEHTHJISAIH-
OHHas ¥ IINHHO-KabeabHast
maxra, 5 — BEeHTWIAIMOH-
Hasl IIaxTa HHKHEro pe3ep-
Byapa, 6 — 3aTBOPHI OTCa-

3eMHBHIT HHXKHHUI pe3epBy-
ap, 8 — TpaHCIOPTHBIH TOH-
Hemb, 9 — OTKpHTOe pac-
Npefie/UTeNbHOE  yCTPOH-
ctBo, 10, 11 — moaxomHbBIE
TOHHEJH, 12 — OTCaChIBAIO-
mue Tpybbl, 13 — 3gaHue
BEHTHJIATOPOB, 14 — BeHTH-
JIAMOHHBIA TOHHENb, 15 —
BXOJI B TIOAXO/AHO TOHHED



KoMILtekca. OHM MOTYT IPOEKTHPOBATHCS KaK BPEMEHHBIE, TOJBKO Ha
IEPHOJI CTPOUTE/IBCTBA, TAK U MOCTOSHHBIE — 10 OKOHYaHUH CTPOH-
TEAbCTBA OHU HCIOIbL3YIOTCS 1/IS1 POILy CKa IaBojKa. B aToM ciyuae,
II0CJIe [IOJIHOTO MM YaCTHYHOTO 3aBepIIEeHUs CTPOUTENBCTBA, YaCTh
CTPOHTE/IbHOTO TOHHEJIS! BKIIOYAIOT B IOCTOSIHHBIN SKCILTYaTaIl[lOH-
HbI Bogocbpoc ruapoysna. Jlas storo HaIlOPHBIH Y49aCTOK CTpOH-
TeJIBHOTO TOHHEJS 0TCeKaloT 6eTOHHOM MPOBKO#, yCTPauBaioT IOCTO-
SHHBIN B0/103a00D, COEMHEHHDIH HAKIOHHBIM TOHHEIEM ¢ TOCTOSH-
HBIM BOZI0cOpocoM. HauanbHbiil y9acTOK CTPOMTENBHOTO TOHHEs
3aTaIlIMBAETCS IIPH 3aMlOJHEHUM BOJAOXPAHMIININA U B AaibHEHIIEM
HE HUCIOIb3YETCSI.

Iodsemmoiii mamunnolii 3a1 TIpeHA3HAYAETCS IS Pa3MeleHusT i
00CITyXHBaHHs! OCHOBHOTO THIPOCHIIOBOTO 0GOpY/I0BAHHS (tuapoTyp-
OMH, reHepaTopoB, MOBHILIAIOLMX TpancopMmartopos) (puc 2.101).

Y.

v .00

Puc. 2.101. Hoazem-
HBIHi MamMHHBIH 3a71
TaC:

1 — kabeabHBIH KOPUIOP,
2 — ranepest reHepaTop-
HBIX BBIBOJZIOB, 3 — raje-

ped  YIpamJeHus], 4—
IIOABECHOI IOTOJIOK
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Pasmeps! nonzeMHbIX MaIMHHLIX 3a710B [DC u TADC onpezensioTcs
pasMepaM¥ OCHOBHOTO THPOCHJIOBOTO U THAPOMEXaHUYECKOTO 060py-
nosaHus1. CylieCTBEHHOE BIUSTHYE HAa rabapHUThI IOJ3MHBIX MAIIMH-
HBIX 33JI0B OKAa3bIBAIOT WHXKEHEPHO-TEOJIOTHYECKHE YCIOBHS pailoHa
CTPOHTENBCTBA: B HEOIATONPUSATHBIX YCIOBUSAX POEKTUPOBIHKH BbI-
 HYKAEHBI YMEHBLIATD HPOIET BHIPAOOTKH, UTO, B CBOIO OYEPENb, BELET
'K M3MEHEHHIO MOIIHOCTH M Pa3MEPOB OCHOBHOTO 3HEPreTHYECKOTO
' 060pyI0BaHUSA WM K YBETHYEHHIO YMCIA arPEraToB IPHU 3aaHHOH yc-
“TaHOBJIEHHOX MOIITHOCTH CTaHIUM. ,

- Kpome HHXeHEPHO-TEONIOTHIECKHX YCIOBHIL, HA TaGapuTHI OA-
| 3eMHOTO MAIIMHHOTO 3aJ1a BJMseT PasMelIeHHe CUIOBBIX TPaHCHOp-
MaTopOB U 3aTBOPOB Ha TYPOUHHBIX BOZ0BoAaX. COIIACHO IPUHSITON
 KyaccuuKanuy, moj3eMHble MAITUHHBIE 3aJIBI TOPA3AEISAIOTCS Ha
JBE€ OCHOBHEIE IPYIIIIBL: ,

: 1. B Mam3azie pa3MemaloTcsi TOJbKO TUapoarperatel. CHUIOBBIE
TparchOPMATOPHI BEIHOCAT Ha MOBEPXHOCTH 3€MJIH, TUOO pasMelia-
{10T N0/ 3eMJIE€H B OT/IENIbHOM KaMePHOM BBRIPaOOTKe; 3aTBOPHI HA HEP-
| TeTHYeCKUX BOJOBOJAX COBMEIAIOT C BOTONPUEMHUKAMH WJTH TaKkKe
| Pa3MeIaloT B OT/IETHHBIX TOMEIEHUX;
' 2. B MalIMHHOM 3aJle YCTaHABIMBAIOT CUJIOBHIE TpaHC(HOPMATOphI
\HJTH 3aTBOPBI Ha TIOJBOISIIIMX BOZOBOAAX, THO0 BMECTE U TO, H IPYTOe.
[lepexoaHbIM BapUaHTOM MeXIy NOBEPXHOCTHOM M IOA3eMHOM
KOMIIOHOBKaMH SIBJISIETCS] [IOTYIO[3eMHBIH MATHHHBIN 341, BBIIOTHSI-
eMBIii B BUJIe TPaHIIEH B CKAJIBHBIX Mopozax. CBepxy TpaHIes mepe-
KPbIBAETCS JTHOO0 XKeNMe3066 TOHHBIM CBOJIOM ¢ 0OPaTHOM 3aChITKOM Ka-
MEHHOI HabpOCKoOM, b0 MeTamndeckuMu depMamu (puc. 2.102).
Takoe pacrmosoXxeHHe MO3BOJISAET MCIOIb30BATh HECYNIYIO CIOCOG-
HOCTb CKQJIBHOTO MaCCUBa, YMEHBIIUTH 00BEM GeTOHA 1 3Kese306eTo-
Ha 3a CYET MCIIO/Ib30BaHUs Hecy el cocOGHOCTH CKATbHOTO MacCH-
a, 0GJIETYUTH BEIEHUE CTPOUTEIbHO-MOHTAXKHBIX PabOT, COKPATUTH
pancopMaTOpHble KOMMYHHUKAI[UH, BHIIOJIHUTD 3HAYMTEIBHYIO
YACTh 3EMIISTHBIX PabOT OTKPHITHM CIIOCOOOM. ‘
 Iomewenus cunoevix mpancopmamopos TpeaHA3HAYEHBl IS
pa3MellieHHs MOBBIIAIOMHKX TpaHcopMaTopos. IIo Bo3MoXHOCTH
9TU BBIPaOOTKH JTOJKHBI PACIIONATATHCS KAK MOXKHO OIIHMIKe K MAIIMH-
“HOMy 3aJTy U COOBIATHCS C HUM KaOeIbHBIMU TOHHEJISIMH MM IIax-
“Tamu. HazeMHoe HJIH NOZ3eMHOE PAacIIONOXeHHe TPaHC(HOPMATOPOB
OTIpefeNiIeTCs] PACCTOSHMEM OT MAIIMHHOTO 3ajia 0 MOBEPXHOCTH
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Puc. 2.102. Monymoazemusie TAC:

a — I'9C Cropdundopeen (Illsenus); 1 — cerMenTHBII 3aTBOP, 2 — J1a3 B Typ6un-
HBIA BOZ0BOA, 3 — kabebHad wraxTa, 4 — ApeHaxHas rajepes, 5 — TypOUHHBIH Bogo-
BOJ, 6 — NOMeIeHHe 3aTBOPOB OTCACHBAIOIIHX Tpy6, 7 — xaMeHHas 3achinka; 6 — Bu-
moiickas I'DC (Poccus); 1 — orcacniBaomasn Tpyba, 2 — HacocHoe ToMeleHue, 3 —
3aTBOp, 4 - KabenbHBIH KopHaOp, 5 — TPAaHCNOPTHO-BEHTH/IALHOHHAS 1axTa, 6 —
KpaH, 7 — ApeHa)KHad rajiepes

semun. [1pu ynanennn rugporenepatopos ot TPaHCHOPMATOPOB, 13-
MEPAEMOM IIEPBBIMY COTHAMH METPOB, IPOUCXOAST GOIbIINE IIOTEPH
S/IEKTPOSHEPTUM IIPH ee mepefade. B aToM ciayyae ana ycranoskm
TPaHC(HOPMATOPOB IPOEKTHPYIOT OTZeJIbHBEIE KaMeDHBIE BHIPabOTKH,
COM3MEDHMbBIE O pa3MepaM c rabapuTaMH MaIIMHHOTO 3aJjia

(puc. 2.103).

CunoBsie TpaHCHOPMATOPHI MOTYT PacIIONaTaThesl He TOIBKO B

OTZEJIbHBIX BBIPAOOTKAX, HO B B BEPXHEH 9aCTH HH30BOIO YDaBHH-
TEJIbHOTO PE3€PByapa, B CHEUNANbHBIX HUINAX B CKaJIbHOM MACCHUBE,
NPHMBIKAIONEM K MAalUIMHHOMY 3aJy, IO IOJOM MAIIMHHOTO 3aja
MEeX/y TeHepaTOpaMHu.

lomewenus sameopos pacnonaralor 3a rIyGHHHBIM BOJIONIPHEM-
HHMKOM, YPaBHMTEJIbHbIM DE3EPBYapoM, Mepes MAalIMHHBIM 3aJI0M Ha
SHEPTETHYECKUX BOJIOBO/IAX, 32 MALIMHHBIM 3aJI0M Ha OTCACHIBAIOIIMX
Tpy6onpoBozax (cm. puc 2.95). Dtu BEIPaOOTKY COEIUHSIOTCS ¢ TI0-
BEPXHOCTBIO [IOCPEICTBOM TOHHEJEH MIN MaxT, 06eceYnBaiomnx

BO3MOXHOCTb IT0/(BO3a 060py0BaHUS 1 JOCTYIIA SKCITYaTalHuOHHO-
IO TIePCOHAMa.
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uc. 2.103. lloazemuast TIC ¢ pa3nenbHbIM pa3MeENIEHHEM OCHOBHBIX ITOMeE-
{eHU: .

— MallIMHHBIHA 3aJ; 2 — NoMelleHHe CHIOBHIX: TPaHC(OPMaTOPOB U 3aTBOPOB OTCA-
L ChiBalOMHUX TPYG, 3 — NoMelIeHHE 3aTBOPOB, 4 — BEHTHJIALUOHHAS IaxTa, 5 — TaJe-
?‘%(eﬂ IIMHHBIX ‘BLIBOIIOB, 6 — COClIHHHTeJIbeIﬁ TOHHEJIDb

.3. TmaporexHuiyeckue TOHHEAH

‘ ‘,' Tuopomexnuueckue monHen VCTIOIb3YIOTCS HE TOJIBKO IS IO/ -
;;gbzla u oTBozia Bofibl K [DC u TADC, Ho u A1 Tepenayn GOJbUIMX
06bEMOB BOIBI Ha 3HAYMTEIbHbIE paccTosHus. Dopma IIOTIEPEYHOTO
CUEHHS TAKHX TOHHEJIEH, Jalle BCero, ObIBaeT KPYIJIOH, KOPHITOO00-
a3HOM WM TOAKOBOOGpa3Hoi (cu. puc. 2.2). Obaenka 06BIYHO BHI-
0/IHAETCS M3 MOHOJMTHOTO GETOHA WM Kefe3obeToHa. B mocern-
'Hpe TOMbI BCE 4alle [Jisl KPEIJIEHHsI CTeH Oe3HANOPHBIX TOHHEJEH
; 'énom)syeTc;{ Ha6PBI3rGETOH ¢ aHKEPAMH.
_ Tpaccy THAPOTEXHUYECKOTO TOHHEJS], II0 BO3MOXHOCTH, CTapa-
OTCs TIPOKJIIBIBATH IO MPSIMOM. JTO MO3BOJISIET MUHUMH3NUPOBATh
%éumny TOHHEJISI, CHU3UTD THAPABIMYECKOE COMPOTHBJIEHNUE, TIOTEPH
suepruy Ha [9C, yMEHbIIMTD KAMHTATOBIOXKeHHs. Bo MHOTHX CJIy-
‘Masix TIPOEKTHPOBIIMKY BBIHYKIEHEI OTCTYNATh OT NPSIMOJINHEHHOM
B ruIaHe Tpacchl. IIPHYMHAME 3TOTO ABJISIIOTCS HebIaronpusaTHbIE
HKeHEPHO-Te0JOFMYeCKHe YCIOBUS, TONOTpadis MECTHOCTH, CIIO-
'co6bI IPON3BOACTBA PaboT.
.. IIpu 60.1BII0H TPOTSAEHHOCTH TOHHEJIS TIPOXOMIKA C IBYX IIOPTA-
JIOB MOYET 3HAYMTENHHO YBEIHYHTh CPOKH CTPOHTEIBCTBA, TOITOMY

§
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1KO IpMOETAIOT K MCIIOJIb30BAHUIO JOIOJIHUTENIBHBIX 3200€B U
, 4TO, B CBOIO OU€pe/[b, MOKET IIPUBOIUTH K MCKPUBJIEHHUIO TPAC-
HHEJIS B IIJIaHe. BoKoBBIE 32001 OTKPBIBAIOT B JIOXKOHMHAX, HU3H-
[ OBparax, NPOXOAANUX BOAU3U OT TPACCHI TOHHES.

7151 Ge3HATIOPHBIX TOHHEJIEH Tpacca B mpodiie pa3MeniaeTcs Ta-
»6pa3oM, 4TOOBI COOMIOCTH YCIOBHUS 9KCILIYaTAIllMK TOHHES B
\IIOPHOM DeXUMe. DTO, B IEPBYI0 OUEPENb, 06ecTieanBaeTCs 3a-
3M THAPABJINYECKHUX YCIOBHUH Ha BXOJHOM M BBIXOIHOM IIOPTA-
' MOCTOSTHHBIM T€OMETPUYECKAM YKJIOHOM 1o Tpacce. Hempeny-
YEHHBIH IIPH IPOEKTUPOBAHUY Oe3HATIOPHBIX TOHHEEH mepexos
OPHBIN PEXHUM MPUBOAMT K Pa3pyIIEHIIO 0O/IeJKH CBOA U CTEH
5T pe3KHX IepenagoB AaBJAEHUS, U, KaK CJIEICTBUE, K BbIBAJIAM
161 U IPYTEM aBapuilHbIM cuTyanusm. Ilo aTum xe nmpuunHam
YOT TPacChl TOHHEJIS B IUIaHE He JOJDKEH mpeBsiiiaTh 60°, a pa-
3aKPYIJIEHUS He JOJKEH OBITh MEHEE IISITH IIPOJIETOB TOHHES B
. IIpu BBICOKMX CKOPOCTSIX ABMXeHHS Boxbl (cBbime 10 M/c),
4 paZliyC MOBOPOTA IPOEKTHPYIOTCS Ha OCHOBAaHUHM PE3Y/IbTATOB
)ATOPHBIX UCCETOBaHUM.

apaKTepPHbIM MPUMEPOM SIBJSIETCS TOHHENb IS HepeOPOCKU
.13 peku Apnsl B 03epo CesaH (cum. puc 1.7). IlpotsikéHHOCTD
1o 48 kM. [I71s yCKOpeHUs CTPOUTENHCTBA TOHHED IIPOXOIHI-
tomomibio 11 3a60€eB: 1Ba Ha BXOAHOM M BBIXOJHOM Y4aCTKaX M
'b CO3/IaHBI C IIOMOMIBIO YETHIPEX HIAXT ¥ MOHMKEHUN MECTHO-
pH IlepecevyeHrN TPACcCOi TOHHEJsE PeKH DJIETHC.

Mockse B 1940-M rogy Mexny XMMKUHCKUM BOZOXPAaHUINNIEM
'OBHHCKHM IIPYIOM OBLIT MIPOJIOKEH Ge3HATIOPHBIM TOHHEND, IO
)OMY BOJIa M3 BOAOXPAHMJIMIIA CAMOTEKOM IIOCTYIIAET B TPYOHI,
'M obBozHseT peku JInxo6opka u Sysa.

Ouunsaauy 111 BogocHabxernst XeIbCHHKN 3aIIPOEKTHPO-
1 noctpoed ToHHenb llsiisiaae. IIPOTSIKEHHOCTH TOHHENS
M, TUTIOHIa/b MOIIEPeYHOro cedenus 15,5 M2, JIna obecneveHus
UOHUPOBAHUS TOHHEJSI ObLT MOCTPOEH IIOBEPXHOCTHBINA BOZIO-

U pacIoJIO)KeHHble TOJ] 3eMJIEA /Beé HACOCHBIE CTAHIUH H

. YIIpaB/ieHHe U KOHTPOJIb 32 pab0TON TOHHEIS BEAETCS C €U~
MUCTIETIEPCKOTO MYyHKTA, TOHHEb OBUI MIOCTPOEH B TEYEHHE
~1982 roxos. CTpouTeIbCTBO BENIOCHh HA TPEX yUACTKAX IIPOTS-
a¢cThIo 35, 59 1 26 kM. CpenHsisi CKOPOCTD MPOXOIKU COCTABIIS-
—100 M B Hegeo. [l KpelIeHHsI CBOJIa ¥ CTEH MCIIOIb30BA-
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‘Puc. 2.104. TuapoTexHUIecKyit TOHHEND 4715 TIOAAYHN BOIHL B PrIGOX03sHCTBO.
WHJISTHVS :

nch ankepa. [IpumepHo Ha 1/6 OT AIMHBI TOHHES GbLIa BBIIOIHEHA
ene306eToHHAs 06/1€1Ka, B 30HAX HH)KEHEPHO-TE0JIOTMYECKUX HAapy-
eHHi1 IPOBOIMIKCH PAOOTHI IT0 MHBEIIMPOBAHHIO.
T'uApPOTEXHMYECKHE TOHHEIN MOTYT MCIIOAb30BAThHCA HE TOJIBKO
7151 Iepe6POCKH CTOKOB, 0GBO/IHEHHS yYACTKOB PEK, BOTOCHA0KEHHS
OTBOJIa TUBHEBBIX M CTOYHHIX BoZI. B 1984 rony B Bocrounoi @un-
JISTHZMY GBUI TIOCTPOEH TOHHEIb A5 IOJAYH BOABI B PHI60X035HCTBO
(puc. 2.1 04). B nauase TOHHeJs OBLJ IOCTPOEH BOZ03a60D, a B KOH-
€ — pacIIpe/le/ITeIbHbIN OacceiH, OTKyZ1a BOZA IO 4eTHIPEM pac-
TIpe/le/INTe IbHbIM Tpy6ONpPOBOZAM MOAETCS HA PA3IUYHbIE YIACTKH
peIGOXO3siiCTRA. - -

2.6. Moasemuble XpaHUAMLIA

IMox 3eM€i MOTYT pacHoJIaraThCsi Pa3JIMYHOTO BUJA CKJIalbl U
| XpaHWJIMINA: DXHMBbI, XONOANIBHUKN U MOPOSHIBHUKY IIPOAYKTOB,
(CK7Ia/(bl BUHA, TIHBA, IPOXJIATMTE/bHBIX HALINTKOB, XpaHUIKMIIA Hed-

Ty, ra3a, He()TENPOTYKTOB, B3PHIBYATHIX BEMIECTB, CKJIa/AbI MAINH I
%*o6opy/103aﬂnﬂ

ITonzemMHO€e pasmelleHue CKIANICKUX OMENEHNH UMEeT DS/l He-
?"COMHeHHbe IIPENMYNIECTB TI0 CPABHEHHUIO ¢ HazeMHBIM (puc. 2.105):

— GJIATONPHUSTHEIE TEMIEPATyPHBbIH ¥ BIAXKHOCTHBIA DEXUMBI,
-c110cO6HOCTh CKATBHOIO MacCHBa B TeYeHUE IJIMTEIbHOTO BPEMEHU
©€OXpaHATH IIOCTOSIHHYIO TEMIIEPATYPY U BJIaXHOCTD, 4TO TaPAHTHPYET
/COXPAHHOCTb MPOAYKIMM U MATEPHAJIOB B TEUeHHE JUIMTEBHOTO Bpe-
- MEHW, B TOM YHCJIE ¥ IIPH OTKJIOYEHHUH BHEIIHETO SHEePTOCHAOKEHNST;
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Puic. 2.105. OTHOCHTeIbHbIE PACXO/IBI Ha CTPOHTENLCTBO (@) H SKCILIyaTalyio
(6) xpannnuima | Caapu, Petinucmo, Jlatine, 1993]

— 3HaYMTENIBbHO GoJiee HU3KOE YeIbHOE SHEPronoTpebienue;

— 6€30MacHOCTh XpaHEeHMs B3PbIBYATHIX, BPEMHBIX, arPECCUBHBIX
U IPYTMX MaTePHAJIOB, a TAKKe MaTepUaIoB U 000PYIOBaHUS, YyB-
CTBUTEJIBbHBIX K BUOpaium;

— BO3MOXHOCTh ONTHMAJIBHOTO Pa3MeIeHusI CKIAACKUX TIOMe-
IIeHWiA B IIO36MHOM TIPOCTPAHCTBE, TI03BOJIAIONIAsA AOCTHYb HAuGo-
Jiee PAIMOHAIBHOTO PACIONOKEHHSI M B3aUMOCBSI3H BCEX YacTel U
cyx6 XpaHHIHIIA; : '

— HCTONB30BaHUe Hecyllell CIOCOGHOCTH CKaJbHOTO MaCCHBa
1151 0bJIeTdents, a, B HEKOTOPbIX CJIyYasX, H MOJHOTO HCKIIOYEHHS
IIOCTOSTHHOTO KPEILIEHHUs BRIPAOOTOK;

— CHWXEHHE TPAaHCIOPTHBIX PAacXol0B 3a CYET pa3MelleHHs
CKJIAJICKUX IIOMEIIEHUH B HEIMOCPEACTBEHHOM GIM30CTH OT MPOM3-
BOJICTBEHHBIX IIPEANPUATHHN U KHUIBIX 30H;

— moxapHasi 6e30TaCHOCTb.

IIpu pasMellleHHH CKJIAaJACKUX IIOMEIIEHHI B ITOJ3€MHOM IIPO-
CTPaHCTBE HEOOXOIMMO IIPelyCMATPUBATh MAKCHMAJIBHOE MCII0JIB30-
BaHHe €CTECTBEHHBIX TEMIIEPATYPHO-BIAKHOCTHBIX YCIOBUM BBIpa-
6otkn. HanpuMmep, XpaHUJIMIIA BUH U KOHCEPBUPOBAHHOM MPOAYK-
UMA He TpeGYIOT M3MEHEHMsI €CTECTBEHHBIX TEMIIEPATYPHO-BJIaX-
HOCTHBIX ITAPaMETPOB, B OOIIETOBAPHBIX CKJIaAaX M XPAaHIIHINAX He-
00X0OMMO CHIKEHHE TOJIBKO aOGCOTIOTHON BAAXKHOCTH BO3AYXA, a B
OXJIaXTAEMBIX CKJIAAaX — TOJHKO IIOHMKEHHE TEMIIEPATYPBL

B 3aBHCHMOCTH OT c110co6a IPOU3BOICTBA PAGOT, BU/IA XPAHUMO-
ro MpoAyKTa, GYHKIMOHAILHOTO Ha3HAYeHUA OObEKTa M IIyOUHBI
3aJI0JKEHU, 4 TAKXKE HHKEHEPHO-T€0JIOrMYeCKHX YCIOBHIA, XpaHIIH-
I[a MOTYT CO3/IaBATbCS B OTJIOXKEHUSAX KaMEHHOM COJH, ILUIOTHBIX
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CKaJBHBIX MOPOJaX M B MATKMX TPYHTAX, PACIHOJIOKEHHBIX HMIKE
ypPOBHS TPYHTOBBIX BOZI. BOEHHO-UHXEHEPHBIM BEJOMCTBOM CIIIA
JUTsL pa3MellleHus CKJIaJCKUX MOMeIeHHH paspaboraHa poTpamMMa
CTPOMTEJIbCTBA MOJI3EMHBIX BBIPaGOTOK 60IbIIOM IPOTAXKEHHOCTH BO
abaax Tpenanauu. '

1 2.6.1. Xpanmauma HedpTH, rasa u HedpTenpoaykTos

Jlns xpanenus Hedt, HeTEMPOAYKTOB U IPUPOJHOrO rasa B

" 60JbUIMHCTBE CTpaH MHpa HCIIOJIb3YIOTCA CIIEIIHAJIbHBIE TOJ3eMHBIE
“ KOMIIIEKCHI, yCTPAWBAE€MBbIC re0TEXHOJOTMYEeCKMMH U TOPHBIMU CITO-
cobamu B HENTPOHUIIAEMBIX MacCHBaX FOPHBIX ITOPOA H TPYHTOB.

IlepBoe B MUpe [OA3eMHOE HETEXPAHUTHUIIE OBLIO TIOCTPOEHO B

- 1948 roxy B r. Haananu (Ounaanaus). XpaHHIHIIE paboTaer 1o Tak
. HaseiBaeMoMy Senlab-Metony u mpencTaBseT coboi 3a0eTOHUPO-
. paHHBIH MeTa/IMYECKHH pesepByap B 0OBOTHEHHOM CKAJTbHOM Mac-
" cuse, uMeoui GopMy GYTBUIKH, 3aTIOTHEHHON CHU3Y 10 GapbepHO-
‘To yPOBHS BOJOI IO/ IaBJIeHHeM (pUc. 2.106).

>R A P —»

Puc. 2.106. Hoasemuoe Hebtexpanunuite. Haanany, OuamHARA
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Wccnenopanus, npoBeiéHHbIE CKAHAMHABCKMMHU YUEHBIMH, JOKA-
3a/IM, 4TO MOJ3eMHbIe XpaHWaua HeTH U HeDTEMPOLYKTOB 00BE-
MoM Gostee 40 000 M3 sBJisIOTCS GOJTEE S9KOHOMHUYECKH BEITOAHBIMH 1
6e30MacHbIMM 110 CPABHEHUIO C HAa3eMHBIMH. TEeXHMKO-9KOHOMHUYE-
CKHe pacyéThl TIOKA3BIBAIOT, UTO, 110 CPAaBHEHUIO C Ha3eMHBIMHU, DU
COOPY>KE€HHMH TIOA3EMHbBIX XPAaHUIIUH] PACXOJl TUCTOBOI CTAIM COKpa-
maercsa a0 20—25 Kr Ha OAHY TOHHY XPAaHMMOTO HPOAYKTA, CTO-
HMOCTb CTPOMTEIBCTBA CHIXKaeTcs B 1,5—3,5 pasa, aKCIUIyaTallMoH-
Hble pacxoasl — B 2—5 pa3 [Topuxos, 1978).

K xonny 1960-x ronos 8 CIIIA 97,7 % CXMXKEHHBIX Ta30B XpaHH-
JIUCh TOJ 3eMJIEH, TPUYEM YACTh XPAHUIIMII 61;1113 3araybiena 10
600—1800 M.

B coctaB xpanunum HedTH U He(bTenponyKTOB (puc. 2.107) Bxo-
JSIT: OJIH M/ HECKOJIBKO PE3€PBYapOB, HACOCHAS M CTBOJI IS CITyCKa
00CJIyXKMBAIOINETO TIEPCOHATIA, COEAUHEHHBIE MEXTY COO0M CHCTEeMOi
ToHHeeH. 7151 oTOopa He(DTENPOLYKTOB UCIIOIB3YIOTCS CIIEIMATIBHO
npoOypeHHble CKBaXMHBL. B GOBIIMHCTBE ClyyaeB HCIOIb3yeMBIE B
KauyeCcTBe pe3epPByapoB KaMePHBIe BEIPAOOTKH MIPOEKTHPYIOTCS 6e3 00-
NEJIKA WM 3aKPEIISIOTCS aHkepaMi. CIUIOIIHas Kee300eToHHas 00-
JIeJIka BO3BOJUTCS TOJBKO HAa YYaCTKAX Te0JIOTUIECKHUX HapyIIeHUH
MaccuBa. /1S H30JIA1uH EMKOCTEHN OT BHEIIHEH CPebl yCTPauBaloTCSa
repMeTH4Hbie nepeMbruky. C 1e/bI0 MOBBILIEH!ST HEITPOHUI[AEMOCTH
MacCHBa IPOBOJATCS pabOTHI TI0 €T0 TAMIIOHHPOBaHUIO.

JlJist XpaHeHHsI CBET/IBIX He(TENPOAYKTOB, arPECCUBHBIX JKHKO-
CTeil ¥ Ta30B MOTYT MCIIOJIb30BAThCS HE TOJBKO IPOYHBIE CKATbHbIE
HOPOJIbI, HO ¥ TJIMHBL

B mrare Oraiio na riy6use 110 M coopyxeno TIOA3EMHOE XpaHH-
JIMIIE CKMKEHHBIX ra30B 06béMoM 135 Thic. M3. QHO mpezcTaB/geT

Puc. 2.107. CxeMbl MO3eMHBIX He(hTEXPaHUIIHUIIL:

a — pesepByapsy; T — BrIpa6oTKa, 2 — 3ymid, 3 — repMeTHYHAs IEPEMBIYKa, 4, 12 —
HACOCHI, ) — HacOCHas1 KaMepa, 6 — NOAXOAHON TOHHEb, / — KOJUIEKTOPHEIH TOHHEJIB;
8, 9 — TpybonpoBoamt A1s1 3aauBa M 0TGOpa HedTenpoaykTos, 10 — maxTa, 11 — Tex-
HOJIOTHYECKas] CKBaXKMHa; 6 — OXHOKaMepHbIA pe3epByap; 7 — TEXHOJIOTHYECKAs
CKBaXxkHHa, 2 — TPYOGONIPOBOJ /151 3a/IMBa HeTENPOAYKTOB, 3 — TEMIOU30MAHUS, 4 —
KJIanaH, J — OroJIOBOK KoJoAHa, 6, 7 — SKCIIyaTalMOHHEIA H CMOTPOBO# KOJIOIHEL,
8 — nepeMbruky, 9 — HaxjoHHBIA cTBOJ, 10 — Hacoc, 11 — yCTPOMCTBO IJIsi C/IUBA,
12 — o6auioBKa, 13 — EMKOCTB; 8 — MHOTOKaMepHBIH pe3epByap; 1 — éMKocTH, 2 —
HaKJIOHHBIA CTBOJ, 3 — KOJUIEKTOPHBIH TOHHENb, 4 — SKCIUIyaTalHOHHKLA KOJOAEI,
5 — TexHOMOIrMYECKHE CKBaXKMHBI
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coboii cuctemy u3s 40 kamep-émKocTeii ceueHnem 7,5 X 7,5 M. C 1io-
BEPXHOCTBIO KaMephbl COeIMHEHBI CUCTEMON CKBAKUH.
Bospuioe pacrpocTpaneHune moyYnIo CTPOUTENBCTBO HOA3EM-

HBIX pe3epByapoB HedTH, rasa 1 HedTENPOAYKTOB B cTpaHax CkaH-

JTHUHABUH.

13 5-343
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Puc. 2.108. CxeMpl pacmonoxeHust éMKOCTedl HedTeXpaHUNHINA [0 THILY

«IlomuTaHKs: .

a. 1 — HAKJIOHHbIH TPAHCTIOPTHBIH TOHHEJb, 2 — BEPTUKANBHBIA CTBOJ, 3 — BEHTHJISA-
IMOHHO-BCIIOMOTATEbHEIH TOHHE NN, 4, 6 — BepXHMH ¥ HIKHAN 00XOAHbIE TOHHEJIH,
5 — éMKOCTH, 6. 7 — HaKJOHHBIH TPAHCTIOPTHBIA TOHHENDb, 2 — COHPAJIbHBIA Cbe3]l,

3 — BepTHKAJBHBINA BEHTUISIMOHHO-BCIIOMOTaTe/IbHEIH CTBOJ, 4 — €MKOCTH, 5 — MOA-

BOAAINHNE TOHHCIN

Puc. 2.109. HedrexpaHuauile TOPU3OHTANBHOTO THIa BMECTHMOCTBIO OKOJIO
170 TeIC. M3;

1 — TOHHeMH—XPaHWINIa, 2 — HamopHbId TYOONPOBOJ, 3 — MPOTHBOMOXKAPHASA BO3-
AYIIHasA KaMepa, 4 — BBICOKOHANMOPHAasA HAacOCHasdA CTaHI A, 5 — TEXHHYECKHE TTOME-
1meHus, 6 — 3aMacHoOi BBIXON
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B IIseinu x 1979 roxy Oblia mocTpoeHa CHCTEMA MOA3EMHBIX
XPaHUJIUIN CYMMapHBIM 00BEMOM 4,4 MAH. M3, Y Ie/bHbIE 3aTPAThL:
JJIS TIOA3€MHBIX OeH30XPaHUIIMIL IIPUMEPHO B 2,5 pa3a HUXKeE, YeEM
17151 Ha3eMHBIX CTAJIbHBIX pe3ePBYapoB [ 0630p nodsemubix xpanunu,
negpmu u 2asa, 1988].

B Ounnsuauu yxe k cepeaune 1970-x roloB BMECTUMOCTB TIOJI-

_ 3eMHBIX XPaHWIMIN HedTH MPeBbIicUIa 3 MITH M3, HepTENPOAYKTOB —

1,9 muH M3,

B 6onpnmHCTBE cIydaes s XpaHeHUs] HepTH U Kuakux Hedre-

IPOAYKTOB MCIOJNB3YIOTCS ABE CXEMBI PACIIONIOKEHUS EMKOCTEN:

1. BeprukanpHas Tuna «[lomranks (puc. 2.108);

2. ropusonTanbHas (puc. 2.109). ' ,

Ha puc. 2.109 nokasano noi3eMHOe XpaHUJIMINE TPOMBINIIEHHOTO
6eH31HAa 0JIe3HBIM 06BEMOM 0K010 170 Thic. M3. X paHUIHIIE COCTOUT

M3 TPEX CBSI3aHHBIX MEXY OO0 MMapajIeJIbHO PACTIONOKEHHBIX Ka-

MEPHBIX BbIPa60oTOK AyunoM 180 M, mumpuHoit 14 M u BeicoTo# 21 M.

.
2.6.2. XpaHuAMIIA BPEAHLIX U PAAMOAKTUBHLIX OTXOAOB

Kpome xpaHeHMs KUAKAUX U ra3000pa3HbIX arpeCCUBHBIX XHMHU-

' 4eCKMX BEIECTB, MOJ3€MHbIE BHIPAOOTKH HEPENKO HCIOJIb3YIOTCS
{7151 3aXOPOHEHHUS IPOMBINJIEHHBIX U PAAHOAKTUBHBIX OTXO/IOB. JTO
. CBSI3aHO C TeM, YTO MOA3eMHbIe XPaHUJIMINA UMEIOT DS HECOMHEH-
| HBIX IPEMMYIHECTB C TOYKM 3PEeHHs 0becnedeHus: 6€30MaCHOCTH Xpa-
. ‘HEHHS arPECCUBHBIX CPeJ] IO CPABHEHHIO C AHATIOTMIHBIMH HA3EMHBbI-
“MH coopyxeHusMu. C 5TOM LENbI0 UCTIOIH3YIOT MACCUBBI IPOYHBIX
- HeOOBOJHEHHBIX TOPHBIX MOPOJ €O caaboil BOAOIPOHHMI[AEMOCTHIO

(rpanuThl, 6a3abThl, AMaba3sl, TabOPO, THEHUCHI), & TAKKE MACCHBBI

" TJIMH M KaMeHHbIX cosieit. Haubosiee onTHMMaabHBIM ABJSETCA HC-

ITOJIb30BaHUE OTpa6OTaHHbIX HIaXT U pYAHHUKOB 110 I[O6bI‘{e ITOJIE3HBIX
HCKOIIa€MbIX, PACIIOJIOXKCHHBIX B MAaCCHBaX CKaJIbHBIX N3BEPIKEHHDIX

. HETPEINMHOBATHIX TOPHBIX IIOPOA Ha TiIyGuHe cBbime 1 KM
(puc. 2.110). HecMOTpsI Ha TO, YTO 1O BO3HCTBIEM PaAHAIIUHU ITPO-
UCXOISAT U3MEHEHHST (PU3MKO-MEXAHUIECKUX CBOUCTB TOPHBIX IIOPO/,

ITOHHUXAETCS yCTOﬁ‘IHBOCTb MacCCHBa 110 OTHOIIEHUIO K BHCHIHUM BO3-

k Z[EﬁCTBKSIM, TMOBLIMIACTCA YPOBEHL DaJUOAKTUBHOCTH, CHUNKAETCS

CTOMKOCTh 6€TOHA 10 OTHOLIEHHIO K XUMWYIECKOM arpecCuu U BO3HH-

* Ka€T BO3MOXHOCTh XMMHUYECKOTO M PAAHMOAKTHUBHOTO 3arps3HEeHHsA
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Puc. 2.110. O61mii Bua XpaHUIMINA 17151 HU3KO- H CPENHEAKTHBHBIX 0TX0/0B:
1 — Ha3eMHOe 3[aHMe XPaHIINIA, ¢ — BepPTUKaJbHad IIaxTa, 3 — MOAXOAHBIH Ha-
KJIOHHHI TOHHEND, 4 — TeXHUYeCKHe oMeleHust, 5 — GyHKep a1t GUTyMU3UPOBaH-
HBIX OTX0M0B, 6 — GYHKep AJis HU3KOAKTHBHEIX OTXOZO0B

HOA3EMHBIX BOJA, TeM He MeHee, corlacHo <«IIIkame coGbiTHUi Ha
A3C», paspaboTannoii u geiictyomutt B MATATD, npu noasem-
HOM pa3MeNIeHHH SIIEPHBIX S9HEProOIOKOB YPOBEHD 9KOJOTHIECKOrO
BO3/IeHCTBUS CHUXKAETCS, IPUMEDPHO, HA TPH TIOPSIAKA-TIO CPDABHEHHIO
¢ TpagunroHHBIMUA AIJC, pacmoslaraeMbIMH Ha TIOBEPXHOCTH.

[l XxpaHeH#st OTpabOTaHHOTO AAEPHOTO TOILINBA MOTYT HCIIOJIb-
30BaTbCa Xpanuunia bacceiinoro tuna. Ha puc. 2.111 upuBogurcs
cxeMa Takoro xpanuauma o0bémoM okosio 2000 M3, Obmas anuna
COOpPYKeHHsT — 0K0JI0 70 M, AunHAa GacceHOB 0K0sI0 60 M, IHMPH-
Ha — OKO0JIO 3 M, IIy6rHa — 0K0Jo 6 M. KOHCTPYKTHBHO XpaHHUIIHIIE
TpencTaBisieT co0oii ABe MPSMOYTONbHbBIE KamMephl, 00INIIOBaHHbIE
H3HYTPH cTaibio. OTpaboTaHHOE TOIIUBO XPAHUTC B EMKOCTSIX MO/
3aNUTHBIM CJIOEM BOJBI.

Ha puc. 2.112 npeacrasieHa IpUHIINIHAIbHAS CXEMA IIOA3EMHO-
TO COOpY’KeHHsl, IIpeHa3Ha4YeHHOTO [Jsi JJIUTEeNbHOTO XpaHEHHUsI
SIIEPHBIX SHEPTETUIECKUX YCTAHOBOK MOPCKUX CYZOB.

Hau6osb1yio omacHOCTb IPH IJINTEIBHOM XPaHEHUH PalHOaK-
THUBHBIX OTXOZIOR IIPEACTaBJISIOT:

BO3MOXKHOCTH CaMOIIPOM3BOJIBHOM HEYIIPABISIEMON SIIEPHON pe-
aKINH, COMTPOBOXKAAIONIENCS TTOBBIIIEHHBIMU TEMITEPATYPOIL U 1aBiie-
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Puc. 2.111. Xpanuauiie 6acceifHOro THIIA /I AJIUTeIBHOI0 XPAaHEHUS OTpa-
60TaHHOTO AMIEPHOTrO TOILIMBA

- Puc. 2.112. XpaHwJHlite sSiAepHbIX SHEPreTHYeCKUX YCTaHOBOK MOPCKUX CY/I0B

HHeM Ha KOHCTPYKTHUBHbIE 9JIEMEHTBI COOPYIKEHHH, TI0)Kapamu, B3pbI-
Bamu. Bcé aTo BiedeT 32 cob60ii BHIGPOCH paliOaKTHBHBIX MaTepHa-
' /IOB Ha IIOBEPXHOCTH M TIOBBIIIEHUE PAOAKTUBHOCTH B PAOHE, IPH-

JIETaroeM K XpaHUJIHILY; ;
BO3MOYKHOCTb YTEYKH PaJHOAaKTHBHOCTH 6€3 BOSHUKHOBEHHUS He-

yIIpaB/IsieMbIX sA1ePHbIX peakimil. [IppyMHaMu 9TOrO MOIYT GBITH:
HapyIIeHue I'uAPOU30/ISIIHHU IPH XPAHEHUH XKHIKUX PA/IMOaKTHBHBIX
OTXOZOB WM ITPOHHUKHOBEHHE B XpaHWJIUIIE IPYHTOBBIX BOJ, Hapy-
IIeHHe M30JISIHOHHBIX CBOMCTB KOHCTPYKITMA U T.IL,;
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IIpUPONHDIC ¥ TEXHOTeHHbIE ABAPHH.. yPATAHBI, IITOPMBbI, OLIOJI3HH,
obBasbl, ceficMudecKHe BO3IEHCTBHSA, OMHOKHT IEPCOHATA, aACHNA
KOCMHYECKHX T€Jl 1 JIeTATEIbHBIX alNlapaTOB, AUBEPCHHU U T.1I1.

B cBs13u ¢ BhIlIe nepeunceHHbIM Ipu NPOEKTUPOBAHHU U CTPOH-
TebCTBE N0A3eMHBIX ADC 1 MOTHIIBHUKOB PaIHOAKTHBHBIX OTXO0B
IPHUHUMAETCH, YTO Kpelb UIN obresKa COOPYXEHHUA IOIKHBI BOC-
IPUHMMATBH 60JIe€ IOTOBUHBI CHIIOBHIX, PaauallMOHHBIX ¥ TEPMHUYeC-
KUX HAarpysoK, BK/I04ast SKCTPeMATbHbIE, BOSHUKAIONINE IPH aBaPHUii-
HbIX CUTyanusx. ONTHMaIbHasA ITy6HHA 3AT0KEHH TAKUX COOpYyKe-
HUif ONPENesIACTCSA YCIOBUEM HONTOBPEMEHHOTO 0BECIEIEHHS Teo-
BKOJIOTHYECKOR U PaJHalHOHHON Ge30NacHOCTH AePHOTO 06bEKTa.
IIprmensieMble CTPOUTENIbHEIE MATEPHAITHI HOKHDI CIIYyKUTh HAMEXK-
HOJ1 M JIO/ITOBPEMEHHO# 6HOTOrIYecKoi 3a1MHTOH OT pammanuu. [laa
9TOTO MOXHO MCIO/Ib30BATh MIOMUMEPOETOHBI, APMOTIOTHMEPHETOHDI
H NIPONUTKY CKalbHOH Opoxbl nonuMepamu [ Bapbakadse, Mypaka-
Mmu, 1989). ITH MaTepranb 06eCIEYHBAIOT HANEKHOCTS pabotsl cu-
CTEMBI «COOPY’KEHHE — BMEINAIONUTHIH MacCHB» M 06JafaloT IIOBBI-
LIEHHOH Hecyleil cnoco6HOCThIO, BOJOHENPOHHIIAEMOCTBIO, Koppo-
3MOHHOM CTOMKOCTBIO U JOJITOBEYHOCTHIO (puc. 2.113). :

2

Puc. 2.113. Emxocts a5 xpanenus PaTHOAKTUBHLIX OTXOLOB
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2.6.3. XOAOAuAbHuKu, apXuBbl,

. ApYyrHe BHABI MOA3EMHDBIX XPaHHAMIN

Ionzemmble BoIPabOTKY MCHOMB3YIOTCSA HE TOIBKO /IS XPAHEHUS
BpeIHbIX U arpeccuBHbIX cpea. Ilox 3eminéit MoryT pacrioaraTses
6ubIMOTEYHBIE XPAHUIIUIIA, ADXUBHI, CKJIAIbI PA3THIHbIX U3AEIUH 1
MaTEpPHAJIOB.

IIpu mpaBuisHOM OA6GOpE NapaMeTPOB CHCTEMBI BEHTHUJISIIIUH
H0A3€MHBIE BBIPAOOTKY. MOTYT UCIHOIb30BATHCA IS XPAHEHHUS Pas-
JIMYHBIX BHUAOB AOKYMEHTAIWH, KHHO-, (OTO-, BUJEOMATEPHAIOB U

. T.1L [[7151 CBSI3M ¢ TOBEPXHOCTHIO, IOCTABKH JIIOJEH M MATEPUAIOB HC-

MOJIb3YI0TCA NUQTOBBIE LIAXThl, PEJbCOBBIE U aBTOTPAHCIOPTHBIE
TOHHEJIH C IJIONAKaMH /IJIsi Pa3BOPOTA TPAHCIIOPTHBIX CPEACTB M UX

pasrpysKu. o
Ilpu nmpoexkTpoBaHMM apXUBHBIX INOMeELIEHWH 3HAUYHMTEIbHOE

. BHUMaHHE YAeAeTCs TUAPOU3OIISAIUN U CUCTEMAM TI0XKaPOTYIIEHHS.
. B xomiLTexce pa6oT 110 THAPOH3OIANUH COOPYKEHHH TPOBOAAT YK-

PENUTENbHYIO IEMEHTALNIO, MHbEIIMPOBaHNE XUMHYeCKUMH PacTBO-
paMu, yCTPOHUCTBO ApeHaXa. :

I, Kpome crucTeMBI TIOKapOTYIIEHUS AOJKHBI OBITH TPELYCMOTPEHBI
'5BAaKyalMOHHbIE BHIXO/HI M YCTPOHCTBA YAATEHHUS ABIMA.

B 1985 roay B XenbcuHKH ObLI IPUHAT B 3KCIUIYATANUIO TIOA-

 3eMHBIH aBTOMATHU3WPOBAHHBIN CKJIaJ CO CKJIAaJUPOBaHUEM YIIaKo-

BaHHBIX U3Aeaui 1o Bricote (puc. 2.114). O6BEM ckIaaCKuX oMe-
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weHuit coctapisier 12,2 teic. M3, [IpoAyKIMs OMHOTO M3 MpeTpHs-
il «lllenn», KOTOpOMY MPHHAIEKUT XPAHUIIUILE, B CIIEIHMATbHBIX
HOAJOHAX Ha PeJbCOBOM XOZy IOCTYIaeT Ha cKiai. Ilo BepTukaiu
MO IOHEL pacIpeAesioTCs aBTOMATU3UPOBAHHBIMH MO BEMHUKAMH.,

Tam ke B XeJIbCHHKH IOCTPOEHO MOJ3€MHOE XPaHUIHINE GaHKa
kposu @unckoro Kpacuoro Kpecra. CoopyxeHne COCTOUT U3 TPEX
ToHHeel AuHoi 90 M, mupuHoit 10 M u BbICOTOH 6 M KaxzpIit. OT-
IETbHO TOCTPOEH MOPO3HIBHHK MIomazbio 250 M2, B KOTOPOM IIO-
CTOSIHHO NoAzepxuBaeTcsa TemnepaTypa —40 °C. [{na BHyTpucKIa-
CKHX IIepeBO30K MaTePHAJIOB UCIIOJIb3YIOTCS] aBTOKAPHI.

B MockBe 3ampoeKTHPOBAHO M TOCTPOEHO (DOHIOXPAHUIHIIE
My3est uM. A.C. [Iymikuna, nuMeromee 5 Ha3eMHBIX U 3 MOI3€MHBIX
aTaXa.

B mrrare IlencunsBanus (CIIA) Bexércs ctpoutenbcTBo Haru-
OHAJIPHOTO TOJ3€MHOTO XPaHWJIMIIG, PACIIONATAEMOro B 0TpaboTaH-
HBIX U3BECTKOBBIX IIAXTaX Ha riIyOuHe nopsaka 70 M. B xpanunumie,
IpeAHa3Ha4eHHOM /711 XpaHEeHUs Pa3IMYHbIX BUOB APXUBOB, B 4aCT-
HOCTH, KHHO- ¥ (POTOZOKYMEHTOB, OyIeT TIO//IePXKHMBATECS MOCTOSIH-
Has TeMnepatypa 20 °C u BiaaxkHoCTD 35 %.

Ha ruc. 2.115noka3ansl pa3pesbl IO CKJIAJaM MECKA M JIPYTHX
CTPOHUTEIBHBIX MATEPHATIOB, AHAIOTHYHBE OYHKEPH MCIOMB3YIOTCS
17151 Xpé, HEHUS COJIEBBIX M XUMHUYECKUX CMeCeH IS MOCBHIIKH 00ese-
HeJBIX fopor. TumoBoit o6beM Takux OyHKepoB cocTasiaser 1000—
4000 113, B HacTosIEe BPEMS CYIECTBYIOT THIIOBbIE pellleHHs TAKUX
XPaHHJIMII, BKIIOYAIOIUX B ce6s1, KpOME CKJIa/Ia MIECKA, ATPEraThl I
06paboTKH pacTBOpa COH U GYHKEPDL IS €€ CKIaiupOBaHU.

Takue ke 6yHKePbI HCTOIB3YIOTCS AJIS XPaHEH s 11e0HS U LIEIIbL.

Ll

Puc. 2.115. Paspe3s 1o onHOOYHKEPHOMY (@) ¥ IBYX6YHKEPHOMY IBYXKOHYC-
HoMy (6) cKkiaagam
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2.7. NHxeHepHble COOpPYXeHHUs

£2.7.1. UHxeHepHble noA3emHble CeTH
i TlozseMHBble MHX€EHEPHBIE CETH, POKJA/bIBAEMBIE B TOPOLAX, 110
' XapaKTepy MX HCIOIb30BaHNs MOAPA3AeISIOTCS Ha MAaTHCTPAIbHbIE U
yIUYHBIE, BHYTPUKBAPTAIbHbBIE ¥ IBOPOBHIE.
1. Mazucmpanvrvie u yauutvie. K HuM, B TIepBYyIo 04epellb, OTHO-
_caTcs Tpy6OIPOBOBI HOJBITNX JAAMETPOB:
| BONOBOJIBI, YINYHbIE BOLONPOBOAHbIE, MATHCTPATIbHbIE U PasBo-
zmnme JUHUHY;
(beKasIbHbIE KAHAIM3AMOHHBIE JIMHUHU U KOJLIEKTOPHI;
KOJUJIEKTOPHI TINBHEBOI KaHAIU3AIHH;
- MaTHCTPAJbHBIE TEILIOMPOBOIBI U PA3BOAIIAS CETh;
ra3oIpPOBOJBl MATMCTPaibHbIe, DAcTpeleanuTelbHble (BKIIOYas
a3BETBJIEHUA) U OTBOJIBI K IIOTPEOUTENAM;
CETH 3IEKTPOCHABKEHMST BBICOKOTO, cpenHero ¥ HHU3KOTO Hampsi-
HKEHUSI.
, f 2. Buympuxsapmanvusie u déoposvie. Briouator B cebs BHyTpH—
"' KBapTaanme Pa3BOJSIIME CETH U BBOABI B 37aHUSI.
7 HHXeHepHBIE TTOA3eMHBIE CETH U CBSI3aHHBIE C HUMH COOPYXKe-
' Hus, pa3melllaeMble Ha TePPUTOPHH MUKPOPAitOHOB, MOPa3/eNsioT-
t'ca caenyommM o6pa3oMm.
i 1. Tpy6omnpoBosi:
- BOZOIIPOBOJHOM CeTH;
rops9ero BOAOCHAOKEHHUS;
KaHaJIM3aUH OBITOBBIX M CTOYHBIX BOJI;
KaHAJIM3AIMY JOXKAEBBIX U TATBIX BOJ (JIMBHEBOH KaHAIU3AIH );
| npeHaxei;
. TeIJIOBHIX CeTel;
I rasocHab)KeHHMsI.
© 2. Kabemu 3JIeKTPHUECKHX CeTeil BbICOKOTO, CPEHETO U HA3KOTO
| HATIPSDKEHMYSL. :
3. IIpoxoHbIe ¥ IOIYTIIPOXOAHBIE KAHAJBI IJIS1 COBMELIEHNUS ITPO-
 KJIaJK¥ TPyGOIPOBO/IOB U Kabeseld pa3sinyHOro Ha3HA4eHHsI.
4. HempoxoxHble KaHAJBI TEILTOBBIX Pa3BO/SAIIAX CETEH.
5. Henpoxoausie KaHajbl (CHENKH) I COBMEIEHHOM IIPOKIaj-
KU Pa3BOASAIIMX TPYO TEIIOCETH XOJIOIHOTO M FOPSIUEro BOJOCHAG)Ke-
HUS,
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IIpu crpouTenbCcTBe M PEKOHCTPYKIIUH KUJIBIX PallOHOB U MHK-
pOopaiioHOB IPOU3BOAMTCS KOMILUIEKCHOE IIPOEKTHPOBAHUE IO3EM-
HBIX WH)XEHEPHBIX ceTell ¢ yYETOM HAuyePTaHHUS YIMYHO-IOPOKHOM
CETH rOpo/a, pa3MenieHnst KPYIHBIX NOTpeGuTe e, XapakTepa pejibe-
¢a mecTHOCTH M T.1. TpaccupoBaHye MOA3EMHBIX CETel BBIIOIHSET-
€51 C y4eTOM IUVIAaHUPOBKH MUKPOPAHOHA, PaclOJIOKEHHUs CYIIeCTBYIO-
IIHX TIOJI3EMHBIX ceTeif M COOpYXeHHii, peibepa MECTHOCTH M IPYH-
TOBBIX yca0BHil. C10co6 MPOKIAIKK IO3EMHBIX MHXKEHEPHBIX ceTel
BHIOMPAIOT C y4€TOM CTPOMTEIBHBIX M 9KCILIYaTallMOHHBIX 3aTpaT,
0COBEHHOCTE MECTHBIX YCJIOBHM U T.11. .

JI71s1 IPOKJIaZIKK TTOM36MHBIX KOMMYHHUKAIIUHA COCTABJSIIOT TIJIAH
COBMEIEHHBIX TPacC KOMMYHUKaIlM U ceTel, pa3MemaeMBblX, KaK
IIPaBHJIO, BIOJTb MATUCTPAJIBHBIX Y/IHI] IPSMOJTAHENHO U IApaJLIe b
HO JINHUSIM 3aCTPOMKH, C MUHUMAIBHO BO3MOXKHOH /TMHON JINHUH.
I'nybuny 3a10XKeHMs: HA3HAYAIOT B 3aBUCUMOCTH OT TE€XHOJOTHYE-
CKHMX 0COOEHHOCTEH, ¢ y4eTOM psiia (paKTOPOB, BIAUSIONIMX HA YCJIO-
BUst pabOThI TIO3EMHBIX CETEIN. :

PasMmemenne nHxeHepHBIX KOMMYHHKAIIUH OTHOCHTEIBHO ITIOBEPX-
HOCTH 3eMJIH onpenessieTcs: B cootBetctBuu co CHull 2.07.01-89*. Ilpn
COBMENIEHHO!N MPOKIaJKe TPYyOOIPOBONIOB B OIHOM TpaHIliee WA B
KaHaJIe PaspBIBBl MEXAY TPYOOIPOBOMAMU COKPALIAIOTCS 10 MHHH-
MaJIbHO HEOOXOIMMBIX [JIsI MOHT2KA U PEMOHTA CETEN.

PacnonoxeHue mo3eMHBIX WH)KEHEPHBIX CeTel 3aBUCHT OT CIIO-
coba uX pasMeleHus MOjl TOPOACKUMHY YIHIIAMU U Ha TEPPUTOPUH
MuKpopaiiona. OGBIKHOBEHHO TPUMEHSIIOTCS CIIEYIONINE CIOCOObI
PasMENIEHNs: B TPYHTE, KaHaJIaX U KOJLIEKTOPaX, TEXHHYECKUX MO/
MOJIbAX 3aHUH.

B 06mux KOLIEKTOpPaX PasMENIAloT CETH BOAONIPOBO/A, TEILIO-
CHaOXeHUs, EKTPHYECKUE Kabesu U ra30Bble CETH (€CIU KOJLIEKTO-
pbl 060PyIOBaHBI PUTOYHO-BBITSDKHON BEHTHJISIIIMEN U aBTOMATH-
YecKko# curHanmusarmeit) (puc. 2.116).

YuudunupoBaHHbe pa3MepPs! 00IUX KOJIEKTOPOB IIPHHUMAIOT-
cs1 crenyomumu: Beicota 180 + 300 M ¢ unrepBamom 30 cM; mupuHa
170 + 270 cm ¢ untepsamoM 20 cm. IIpu 60IbIIOM KOHMYECTBE ceTel
uu npu 601bIINX AraMeTpax TPyGOMPOBOIOB COOPYKAIT ABYXCEK-
LIMOHHBIE KOJLIEKTOPHI (puc. 2.117).

B mane npoekTupoBaHue 00IINX KOJJIEKTOPOB OJKHO TIPOBO-
IUTCS MapaJUIeIbHO KPAaCHOH JIMHUY UJIW OCH IIPOe3Xel 4acTH, Mok
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TpOTyapamH, 3eJIEHBIMH I10JI0-
caM# ¥ B OTBE/I€HHBIX TEXHH-
4eCKHX 30HaX.

- Tnybuny 3an0xeHust KOJ-
JIEKTOPOB HAa3HAYaIOT, HCXOAS
M3 TIPOEKTHBIX OTMETOK BeEp-
THKAJIbHOH NJaHMPOBKH TEP-
' puTOpMH, HECYIIEH CIIOCOOHO-
‘CTM MX KOHCTPYKIMHE H yCJI0-
'BH# TeMIepaTypHOIO PpeXHu-
‘ma. IIpomospHsrii npoduanb
KOJITIEKTOpa TPOEKTUPYEeTCs
- TakuM 06pa3oM, 4ToGsI obec-
_TIeYUTh CaMOTEYHBIH CTOK ,
‘ aBapUUHBIX ¥ FPYHTOBBIX BOZL. ‘ e N
~Ilo Bceil AnMHE KOJIEKTOpA
TpeNyCMaTpPHUBAIOT BOAOCTOY-
CHYI0 KaHaBKy. BHyTpeHHHe

J

Puc. 2.116. IIpoxoxHOo# OXHOCEKIIMOH-

HBIU KOJIEKTOD:

: Fa6apI/ITbI IPUHUMAIOTCS HC- 1 — kabenu cBsA3H, 2 — SNEKTPHUECKHUE Ka-
C 6emm, 3 — BomompoBon, 4 — mojalIMi

X0/151 U3 yCA0BHUU OCMOTpa H TEIJIONPOBOA, 5 — OOpaTHHI TEIIONPO-
PEMOHTa HHXEHEPHBIX ceTen, BOZI

- Puc. 2.117. JIByXCeKIIMOHHBII KOJLTIEKTOP M3 COOPHBIX 5JIEMEHTOB!
1 — Tpy6ompoBost TemmocHabxenus, 2 — Bofonposos, 3 — Kabemnu cBsan, 4 — anex-
TpHYecKue Kabems
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HO He MeHee: 180 cM — BbICOTA Mpoxoza B cBeTy, 80 cM — mupuHa
TPOXO/Ia.

B mocjenHue ToAbl B OTEYECTBEHHOM U 3apy6eXHOM TOHHe.e-
CTPOEHUM HaMeTUJIach TEHJEHIHS K TPOEKTHPOBAHUIO U CTPOUTEID-
CTBY KOJIJIEKTOPHBIX TOHHEJIEHN riybokoro sanoxenus [ Caapu, Peii-
nucmo, Jatine, 1993; Kypuocos, Xapumonenxo, 1997; Datteln, 1998;
Jepnep, Ilempenxo, 1999]. UccnenoBanus, NMpoBeN€HHBIE €lI€ B
1978 rogy ¢vHCKMMY YYEHBIMU, TIOKA3aJIH, YTO NPOKIAAKA TEMI0(hH-
KaI[HOHHBIX CETEHN B TOHHEJISIX 0JIee BBITOMHA 110 CPABHEHHUIO ¢ 0OBIY-
HO IIPUMEHSIEMBIMH CIIocO6aMu. B 9TOM cilydae yMeHbIIAIOTCA TIOTE-
pH Tella TIPH Nepeiade, BOSHHKAET BO3MOXHOCTb, II0 Mepe Heobxo-
JIMMOCTH, HApAUIUBaTh 00bEMBI TETIONEPENAYY 3 CYET IPOKIAIKY B
TOHHeJIe JOTOJHUTEIbHBIX TPYOONPOBOJOB, COKPAMIAETCS [AIWHA
nmyTH Temaonepenayu. Ha puc. 2.118 npuBoauTcsa cpaBHeHYe BapHaH-
TOB MPOKJIAAKY TeraoceTH B T. Typky (DuHASHINA): TOHHEID TIy-
GOKOTO 3a7I0KEHUS U KOJJIEKTOP MEITKOTO 3aI0KEHHS.

Jlist 06CTyXUBAHMS U KOHTPOJISI 32 COCTOSSHUEM TaKUX TOHHEJeH
B I'epMaHuy pa3paboTaHbl CIEIMATbHbIE KOHCTPYKIIUN KOJOAIEB H
maxT, 06ecmeynBamIiie WX MOBBIIEHHYIO HaMEXHOCTh. KOoHCTpyK-
1151 CMOTPOBOH maxThl AvaMeTpoM 135 + 180 cM Bkiiouaet Masora-
GapUTHOE 3aKPHITOE HA/IIIAXTHOE CTPOEHHE, 060pYyAOBaHHOE HE0OXO~
MUMO# KOHTPOJIbHO-U3MEPUTEIbHOM anmapaTypoi, COOTBETCTBYIO-

Puc. 2.118. CpaBHeHHe BapUAaHTOB MPOKJIAAKH TeTioceTH. Typky, PuHnsH-
st
1 — TOHHeNs TIYGOKOTO SAMOKEHHS, 2 — KOJUIEKTOD METKOTO 3aM0KeHH s
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neit Tpe60BaHUAM TOCYJAPCTBEHHBIX HOPDM U PACCYMTAHHOM HA JUTH-
TebHBIE CPOKH 6e3aBapUHHOM IKCILIyaTALHH.

NHcTUTyTOM MOCHHAXIPOEKT s MPOKIAAKH KOJIJIEKTOPHBIX
TOHHENEH UCIONB3YIOTCS MUTH guaMeTpoM 3,6 M u 4 M. Obzenxa
TOHHEJIel BO3BOANTCS M3 COOPHBIX Xene3066TOHHbIX 610K0B. [la
TIOBHIILIEHNsI BOJIOHETIPOHHIIAEMOCTH TOHHEJIs IUBB MEXy 67I0KaMu
3a9€KAHMBAIOTCA CIIEIMATBHBIM PAaCTBOPOM Ha OCHOBE BOJOHEIPOHH-
HaeMblX OBICTPOTBEPIEIOMHUX IleMEeHTOB. llocie THApPOM3OTALNH
1BOB 1 TAMIIOHMPOBAHHS BO3BOAMTCS BHYTPEHHSIA 00/€TKa U3 MO-
'HOJIMTHOTO THIPOTeXHHYeCKOro GetoHa (puc. 2.119). Mexay MoHO-
JTATHOM XeTe306eTOHHOM pybamkoil 1 cGOPHBIMIT HI0KaMu MOXeT
YKJIaJBIBATBCS. METAJION30ISAIIUA.

CoOCTaBHOM YaCThIO CXeM TeIIOCHAOXEHUS SIBJISIOTCS KaMephl
“TeIIOBBIX ceTeil. Kamepbl BO3BOASTCS M3 MOHOJMTHOTO UJH COOPHO-
‘1o xene306eroHa. C BHelIHeli CTOPOHBI CTEH U AHUIIA YKIaABIBAIOT
"METAJJIOU30JISIIHIO. .

B Mockse Ha riaybune nopsiaka 30—35 M (puc. 2.120) moctpoeH
'KAHATM3AIMOHHbIH KOJUIEKTOP OT FOCTHHHIE «Metpomnoib» no Ko-
TépHITYECKOl HabepexHOi. KommeKTop AuaMeTpoM 4 M COCTOHT 13 2-X
yuactkoB: o1 HoBo#l mionafu 10 rocTUHHIB «MeTpornonby, npoTa-
skéHHocThIo 358 M, 1 oT CIaBSAHCKOM ILIOIIAAH (6b1B1. CTapast mio-
‘mamp) mo KorerpHude- :

_¢Kolt HabepexHOMN, mpo-
“rspkénHocThio 880 M.
‘IIpoMeKyTOYHBIH ~ yda-
‘cTok AmuHON 653 M OBLT
. BBITIONTHEH panee. Beien-
. CTBMIE TOTO, YTO TOHHEJb
‘mpoxoauT oA p. Aysa u

N\\

+Puc. 2.119. KouHcTpykuus
TOHHEJIS] TIIUTOBOY TIPOKJIa/-
Ku (auametp 4 M): ‘
1 — HapyxHas objle/ika U3 Xe-
J1e300eTOHHLIX  OM0KOB, 2 —
‘BHYTpPeHHsis 06/ie/Ika 13 MOHO-
JUTHOTO  THAPOTEXHUYECKOFO
6erona, 3 — THAPOM3OJISIIINS,
4 — topkperberoH, 5 — GeToH-
HBIH TOJI

[/
¢
%
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Puc. 2.120. Teonoruueckuii paspes Mo y4acTKy CTPOUTENbCTBA KOJLIEKTOPHO-
ro ToHHeNs riy6okoro sanoxenus B Mockse [ Hepemun, Bysos, 2001]

TI0 Beell ero Tpacce pa3MeleH Bl XKUJIble H aIMHHICTPaTHBHbIE 31aHUs,
B 4yacTHocTd: MuHTOn3Hepro, BoeHHass AxafeMusi, IOJIUKINHUKA,
PAO «E3C Poccuu»; 6pU1a OpraHM30BaHa Ha3eMHAs Te0Ie3UYECKAst
CeTb J1JIs1 KOHTPOJIA 33 OCAZAKAMU ITHEBHOM IIOBEPXHOCTH U AehopMariu-
sIMU 37aHui. BoJb Beeil Tpacchl TOHHENS Ha KaXKIOM 37[aHUH IO OII-
pelleJIEHHOM CXeMe YCTaHABIMBAJINCD periepa /sl HaboieHus 3a co-
CTOSTHMEM CaMMX 3/IaHHii M uX (DyHIAMEHTOB; [IJist HaOMIOIeHUs 3a TIPO-
caikaM¥ IHEBHOU ITOBepXHOCTH YCTaHABIMBAIHICH TPYHTOBEIE pellepa.
[TpoBenénnsle U3MepeHUs] IIOKA3aIH, YTO OCAIKU 3JaHHH U COOpyxKe-
HHI 110 TPacce TOHHENS U BOAM3U Heé MPAKTHYECKH OTCYTCTBOBAJIH.

2.7.2. Cucrembl TeRAOCHAOXEHHUS
1 TENACAKKYMYAHpYIOWIME EMKOCTH

3a pybexomM yxe Gomee 30 JeT 9KCIIyaTHPYIOTCSA IMOA3EMHBIE
TEMI0aKKYMYIHPYIOLIHEe EMKOCTH, MPEACTaBIsAIoNHe co60i H30IH-
poBaHHbIE pe3epByapsl 06béMoM oT 10 Toic. 10 100 Thic. M3, Temio-
aKKyMYJAUPYIOIIHe CBOMCTBA CKAJIBHOTO MacCHBa IIO3BOJISIIOT B Teye-
HUe JJINTEJbHOTO BPEMEHU COXPaHATHh IOCTOSAHHYIO TeMIlepaTypy
BOJBI B pe3epByapax. Yaille BCEro HCIOIL3YIOT OZHO U3 TPEX KOMIIO-
HOBOYHBIX pelleHui:

pe3epByapbl MEJIKOIO 3aJI0KeHHUsI, yCTPauBaeMble OTKPHITBIMH

crnocobaMM € NPHUMEHEHHEM TEILVIOU30MANMOHHBIX MaTEpPHAIOB
(puc. 2.121, a);

206

[oA3eMHble BHIPAbOTKH B
[POYHOM, IIOTHOM, BOZIOHETIPO-
HUIAEMOM CKAJIBHOM MAaCCHBe
(puc. 2.121, 6);

.y cHCT€Ma  W30JMPOBAHHBIX
cxpaxus (puc. 2.121, 8).
. Br. Kepapa (Dunnanaums) ¢
983 roza SKCILTYaTHPYETCst «COoTI-
eqHasl J€PEeBHsI», TIPEICTABIISIO-
masi coboii MMKpOpaioH U3
4 korrepxkeii. Ha Kpoimax no-
'MOB YCTAQHOBJIEHBI COTHEUHbIE 6a-
‘Tapey-HAKOIMTENH C JKHIKOCT-
joif upKyJsinmeit. OT HUX TEIIo
[lepeaéTCs B TEIIOAKKYMYTHPY-
JONLy1I0 €MKOCTb, TPeACTaBJISIIO-
1yto co6oii o/3eMHBIi pe3epBy-
p B BUJE LUIMHIPA LUaMETPOM
koo 10 M, BbICOTOM 0KOTIO 20 M
"1 obnémom 1500 M® (puc. 2.122).
3bipaGOTKA IAXTHOTO THIIA IPOii-
NeHa B NMPOYHOM CKalbHOM Mac-
cuBe 6Ge3 3aKpeIIeHUsT CTEH U
muwiga. CaMoobecedeHHOCTh Ta-
xoit cucTeMsl cocTaBisieT 50—
3?:70 %. JlOTOMHUTEIbHBIN II0A0-
' IDeB BOJIbI POMSBOIHTCS SIEKT-
!‘:pOHaI‘pEBBaTEJIbeIMI/I ycTpoH-
| cramu. U3 pesepByapa TeILIO IO
- ‘cHCTeMe CKBaXKHMH, TOHHeJIEeH H
- Tpy60IIPOBOOB PaBHOMEPHO Pac-
' TIpefieISeTCs M0 MOCETIKY.
: IIupokoe IpHMEHEHHE MOA-
. 3eMHBIEe TEIIOAKKYMYJIUPYIOIIHe
. émroctn Hamm B IlIBenuu. B
- wactHoctH, B 1983 roay B r. Jly-
My BO3BEIEHO KpyIlHedllee B
MHpe CKBRXXHHHOE TETLIOXPaHHU-
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Puc. 2.121. Cxemsl ycTpoiicTBa Tem-

JI0aKKYMYJTUPYIOIIUX - éMKOCTEN B

CKaJbHBIX TOPOAAX:

@ — pe3epByap MeJKOTO 3a0KeHU;

6 — peaepByap IIyGOKOTO 3aN0KEHUT;
'8 — CHCTeMa U30TMPOBAHHBIX CKBAXUH



smie obbémMom 100 Thic. M3 (cm. puc. 2.121, 6). XpaHuuiie UCIOTb-
3yeTcs JUISl CE30HHOTO aKKyMyJIHPOBAHHUS TEIIa, TIOJLY4aeMOro OT
CTaJIEIIABUJIBHOTO 3aBO/IA.

AHaJIOTHUHBIE TIO/3EMHBIE TEILIOAKKYMYJISTOPHI pa3paboTaHbl B
rameii crpane 8 SIHWH nm. ['M. KpxuxaHnoBckoro. Ouu npegHas-
HauyeHb! IS CO3/IaHUSA CHCTEM CE30HHOTO aKKYMYJIHPOBAHMS TeILIa
KOMIIPECCODHBIX CTaHIMH B MOA3EMHBIX BOJOHOCHBIX TOPU3OHTAX.
AKKYMYJISIUSL TEILIA OCYTIECTBISAETCS B BOZOHOCHOM ILIACTe MOMI-
HOCTBIO He MeHee 10 M, PacToI0keHHOM Ha rrybune 10 500 M. Bozto-
HOCHBIH TOPH3OHT J0JIKEH OBITh OKPYXKEH BOLOYIIOPHBIMH IIACTAMH.

Puc. 2.122. CucTeMa OTOILIEHHS H TEIIOAKKYMYJIHDPYIONas €éMKOCTb «COJ-
HeuHo# HepeBHHu». Kepapa, OuuHIaHANS

Puc. 2.123. Tloa3eMHEIH aKKyMyIATOD TeILIA:

1 — TennoBoi (POHT, 2 — IKCIUIYaTALNOHHAS CKBRXUHa, 3 — BOJOMOATOTOBKA, 4—
Termoo6MEHHAK, 5 — pasrpy30uHasl CKBaXkHHa, 6 — Hacoc, 7 — IHEBHasl MOBEpX-
HOCTb, 8, 10 — BepXHsisl ¥ HUKHAS TPaHKIIa BOJOYIIOPOB, 9 — BOIOHOCHBIi TOPU3OHT
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IIpu paboTe TaKOro aKKyMyJISTOPA B PEXHME 3aPSIKH ropsdast
. BOZIa OT KOMIIPECCOPHOM CTAaHIMK HAaTHETAETCs B IJIACT IO 9KCILIya-
. TAallHOHHOM CKBaxuHe (puc. 2.123, a). /I1ns cHWXeHUs JaBJeHUs Ha-
 THETaHHsI U TIOBbILIEHUS IPUEMHUCTOCTH BOJIOHOCHOTO FTOPH30HTA HC-
HOJIB3YETCsE Pa3rPy304HAasi CKBayKHHA.
IIpu paboTe Temn0aKKyMyJsiTOpa B pexume paspsiza (2.123, 6),
pstdast BoZa U3 ILJ1aCTa OTKAYUBAETCS M0 IKCILTyATAMOHHOM CKBa-
KHUHE W TI0CJIE BOIOIOATOTOBKH IIOCTYIIAET B TEIIOOOMEHHHK, & OT-
Jla TEII0 OTOMpaeTCa M MoAaéTcs K MoTpebuTeIo, a OXIaXIEHHAS
3072 3aKAYMBAETCS YePe3 PasTPY30YHYI0 CKBaXIHY 00paTHO B ILJIACT.
TakuM 00pa3oM, Kax/1as 9KCILTyaTallMOHHAs CKBaXXHa paboTaeT Kak
’PEXKHUME U3BJICUEHN S, TAK U B PEKMME HATHETAHMSL.

2.7.3. Cuctembl BOAOCHAGXXEHMS M BOAOOTBEAEHHUS

s oTcTOsA, HAKOILIEHH U XPaHEHUs TUTheBOH BOJIBI HEPENKO
[CIIOJTB3YIOTCSI HCKYCCTBEHHBIE TO3eMHBIE EMKOCTH. IlepBast Takast
SMKOCTb, IIO-BHAMMOMY, Oblia cosmana B Hopserun B 1976—
977 ronax. [IpoBeiéHHBIE HOPBEXCKHMH YYEHBIMH PACUETHI TTOKa-
BIBAIOT, 4TO IIPU 06béMe EMKOCTH Gotee 8 Thic. M3 moI3eMHBIE Xpa-
HUJTMINA OKa3bIBAIOTCA JelieBjle Ha3EMHBIX, yCTpaHBaeMbiX B BHIIE
TaJIbHBIX MM XKeJe306eTOHHBIX pe3epByapoB. Ha puc. 2.724 npu-
30/IUTCA TJIAH TIOA3EMHOTO BOAOXPAaHUIMMA 06HEMOM 24 ThC. M,
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Puc. 2.124. TInan nogsemuoro sogoxpanuiuiia. Keenbepr, Hopserns:
1 — pesepByap Ne 1; 2 — pesepByap Ne 2; 3 — pesepyap Ne 3; 4 — Bxon; 5 — cayxeb-
Hble TTOMEUIEHUs

14 3.343
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Takune BOZOXpaHWIHINA CTAPAIOTCS PACIOIAraTh Ha HE3aCTPOEHHBIX
TEPPUTOPHSX, B IPOYHBIX CKAJIbHBIX MACCUBAX, HIKe YPOBHSI IPYyH-
TOBBIX BOJ. Bce HapylIeHUs CILUIOMIHOCTH B MAaCCHBE 3aKPEILISAIOTCS
nemMeHTauueH WM XUMIIECKMMH METOaMH, HEPEAKO IaXe B OYEHb
IIPOYHBIX CKAJbHBIX MOPOAAX BEIPAOOTKY 3aKPEIUIAIOT U THAPOU30-
aupyoT HabpeiarbeToHoM. Kpome pesepByapoB, B COCTaB MOA3EM-
HOT'O BOJIOXPAaHUJIMIIA BXOAAT: HACOCHAS CTAHIIMS, OYUCTHBIE COOPY-
XKEHUs, CKJIaIbl XUMHUYECKUX PEareHTOB, DEMOHTHbIE MACTEPCKHUE U
ap. noMeineHus. Bee ciryxe6Hble MOMENIEHAS TIPOEKTUPYIOT ¢ y4é-
TOM M30JISAUUU OT BO3MOXHOIO MPOHUKHOBEHHSI B HUX TPYHTOBBIX
BO/ M 3arPA3HSAIONIMX BellecTB. 14 pa3pabOTKH MOPObI Yallle Bee-
0 HUCIIOJIB3YIOT MEXaHHW3UPOBAHHBIN CIIOCOO HIH KOHTYPHOE B3DHI-
BaHHe. _

W3 pesepByapoB Boja 110 BOJOIMPOBOAHBIM TOHHENSAM HOAAETCS B
TOPOJICKYIO CHCTEMY BOROCHaGxeHUs. VICIoNb30BaHHE B CUCTEMAX
BOJOCHAOY<EHUA THPOTEXHNYECKUX TOHHEIEH, TPOXOAUMBIX 3aKPbI-
TBIMH CII0COOAMHU, MMEET CIIEAYIONINE TPEUMYIECTBA:

— IIP’i IPOXOJKE HEe HAPYINAETCA AHEBHASA TOBEPXHOCTD, COXPaH-
€TCs UHAKEHEpHOe 61aroyCcTPOUCTBO TEPPUTOPUH, HE HAPYINAIOTCS
YCJIOBH'L JBUXKEHUS HA3EMHOTO TPAHCIIOPTA;

~— TOHHENH He HOABEPTRIOTCS AUHAMUYECKUM, KIMMATHYECKUM H
TEMIIEPATyPHBIM HArPy3KaM UM BO3AEUCTBUSAM, YTO IIPUBOIUT K yBe-
JIMYEEHIO HALEKHOCTH M CPOKOB CIIYXKOHI;

~ He cO37aI0TCsA HEeYA0OCTBa HaceJIeHUIO, IIPOXKMUBAIONIEMY B paii-
OHE CTPOUTEJbCTBA.

B Xenpcunku (Ounngauaus) moctpoensl Honee 50 MarucTpaib-
HBIX M Pa3BOASINUX BOAOIPOBOIHBIX TOHHEJEH C ILIONUIAABIO IIOIIe-
peunoro cedenus oT 2 M2 1o 21 m2. ToHHeIM HE6OIBIIOTO CEYEHHS
HCIIOJIB3YIOTCS KAK BOXONPOBOSIINE, a ceyeHneM Gonee 13 M? — kax
KOJUIEKTOPHI ¢ HECKOJBKHUMH TPYGOIIPOBOAAMH AnameTpom ot 40 1o
100 cm.

BozmonpoBozsinue TOHHENH MOTYT IIPUMEHATHCS HE TOJABKO IS
BOJIOCHAGKEH WS, HO M [JIsI OTBOZA CTOYHBIX BOJ, M KaHaam3anuu. OHU
0OBIYHO YCTPAUBAOTCA CAMOTEYHBIMH, ¢ YKI0HOM 10 + 30 % u mio-
IIA/IBIO [IOIIEPEYHOTO cedenns 40 12 M2, Mcnonb3oBaHue B KaHATH3a-
IUOHHOM ceTH Oe3HAIIOPHBIX TOHHEIEH UMEET CIAEAYIOIIHEe IPEUMY-
IIECTBA IO CPAaBHEHUIO ¢ TPYyOOIIPOBOLAMH:

— 6oJIbIlas IPOIYCKHAsA CIIOCOGHOCTE;
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~ OTBOJIA CTOYHBIX BOJ H COeAUHEHHUS]
 BOZOIPOBOJSIINX TOHHEJEH APYT C
- apyrom (puc. 2.126).

‘“Hble HAaCOCHBI€ M OYHUCTHBIE CTaH-
Y, TJaBHBIE - 3aZla4ll KOTOPBIX:

— BO3MOXHOCTb YPaBHOBEWIMBAHUA PE3KUX KojebaHuit napire-
HUS IOTOKa BCJIeACTBUE 64IIbInel MI0IIAaAH TONEPEYHOro CedeHUsT U
IpeJOXpaHeHHs] KaHAIU3AUMOHHOH CEeTH M OYHUCTHBIX COOPYXXEHHH
OT IlepPerpy3KH;
— 3HAYUTEJbHO OOJIee AMUTENbHbIH CPOK BKCILIyaTalluHy,
‘— cBobozxa BEIGOPA TPACCHl U HE3aBUCHMOCTD OT CYMECTBYIOMHX

: I/IH)KeHepHI)IX CeTeI/I 30aHUH U coopyxce}mn

— TOHHEJIb HE HapylllaeT JHEBHYIO HOBEPXHOCTDh U HE OI‘paHI/I‘{I/I-

- BaeT CBO6OI[y 3eMJIEIIOJIb30BaHUA.

I[JIH OTCTauBaHHUA CTOYHBIX BOI U BBIpaBHUBAaHUA IIOTOKOB, IIpE-

- IIATCTBYIOIMX BHE3AITHOMY YBEIHYEHMIO HATPY3KU Ha OYHCTHEIE CO-
- OPYXX€HUSI U IPOHUKHOBEHMIO CHJIBHO 32TPSI3HEHHBIX TIOBEPXHOCT-
~ HBIX BO/{ B BOXOHOCHBIE TOPU3OHTHI i BOAHBIE CHCTEMBI, HCIIONB3YIOT-
- a1 sanpyzp! (puc. 2.125). TIoTOK MOXeT PeryInpoBaThCs LLTIO3aMH,

YCTaHOBJIEHHBIMH B 3aIpy/ie, MM PETYIMPYEMbIM OAKAYHBAHUEM.
B cucremax BofoCHA6KEHMs! M BOJOOTBEEHHU S, KPOMe TOHHeI€H,
HEPEAKO UCIOJIb3YIOTCS CKBaKHUHBI, B KOTOPHIX YCTaHaBIUBAIOT KIC-

| JIOTOYTIOPHBIE CTaNbHbIE TPYObL VICIIOIb30BaHMe CKBAXKHH LEI6C006-
~'PasHO NPH OpraHM3auMH Haubojee KOPOTKON CBSI3M TOHHEJS W
- I0/13eMHOTO pe3epByapa ¢ MOBEPXHOCTBIO, OCOGEHHO Ha yYaCTKAX C
. reo.nornqecxn HEYCTOWYHBBIMY I'PyHTAMH, DU CTPOHMTEIBCTBE 1107

/eJIe3HbIMI/I u aBTOMO6I/IJIbeIMI/I AOpOraMH, IOA 3JaHUAMHU U Coopy-

,“"‘meHn;{Mn HJTH B HENOCPEACTBEH-
' 'HO# OJIM30CTH OT HUX; B CIOKHBIX
+ MHXKEHEPHO-TE0IOTMYECKUX ycio-
. BUSIX.

B ctpanax CkanaunaBuu cKBa-
XHMHBI NIUPOKO MCIOIB3YIOTCS AJI

B cucremax BOI[OCH3.6)ICCHI/I$I,
BOI[OOTBeJ_IeHI/IH U KaHalIu3auuu
Hepeaxo HUCIOJB3YIOTCA IIOA3EM-

Puc. 2.125. 3anpyap! Anst BRIpaBHH-
MMHUMANIbHOE 3arPA3HEHUE OKPY- BaHHUS IOTOKOB K OYHCTHBIM COOPY-
Xalole cpexpl, HeHapylreHue XeHHaM (1) c6pocHbx Boa (2)
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Puc. 2.126 (BBepxy). Paame-
ueHue  TpyGOTPOBONOB st
OTBOZA CTOYHBIX BOX B TOpDH-
30HTAJBHBIX ¥ HAKJIOHHBIX
CKBa)KUHAX: ,
1 — ymansi, 2 — KOTOAIBI

3aI[MOHHAs HACOCHAS CTAHIIHA.
Xenbcuaku, QuHAAHINS

THEBHOM MOBEPXHOCTH, MAKCHMAJIbHASI UHTETPAIUsA B HHXXEHEPHBIE
CHCTEMBI TOPOAa U MITHHMAaJbHEIE 3aTPaTHl Ha dKcILTyaTanuio. OxHa
U3 BO3MOXKHBIX CXeM KaHAJH3aI[MOHHONU HACOCHON CTaHIIMH IPUBO-
avtcs Ha puc. 2.127. B cocTaB CTaHITUM BXOIAT: pe3epByaphl-OTCTOM-
HUKH, a9POTEHKU, COOPYXKEHHS MOOYHUCTKH, BCIOMOraTeJIbHBIE H
TPaHCHIOPTHbIE TOHHEJN H IIAXThl, TEXHUIEeCKue nmomemenusa. Ouu-
IEHHbIE CTOYHbIE BOABI OTBOAATCSA 1O COPOCHBIM TOHHEAM. B 6015~
MIHHCTBE CJIy4YaeB TAKNE TOHHEIH IPOEKTUPYIOTCS CAMOTEYHBIMH, TIO
BO3MOXHOCTH, 6€3 00IeIKH WK ¢ HaOpBHIBrOETOHHOM KPETBIO.
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Puc. 2,127 (suusy). Kanamamu-

2.7.4. ApeHaxKHble TOHHeAn

JpeHaxHble TOHHENU (Tasepeiinble aApeHaxu ) (puc. 2.128) ycrpa-

- MBAIOTCS B 0000 OTBETCTBEHHBIX CAyYasx [ 3allMThl TOPOACKUX
TEPPUTOPHUH OT NMOATOIIJIEHHUA, a TaKkKe Haubosiee BAXKHBIX MOA3EM-
HBIX COOPYXX€HHH [TIyOOKOTO 3ai0KeHHs OT IPOHMKHOBEHUS B HHMX

- Puc. 2.128. ipenaxHslit ToHHe . MOCKBa:
@ — BOJOBHINYCK, 6 — BHYTPEHHU BUA
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Puc. 2.129. Cucrema ranepeiiHbIx fpeHa)eid BOKPYT KaMep 3aTBOPOB CTPOU-
TesIbHBIX TOHHeeH Porynckoit TOC [Mocmxos, Opaoe, Cmenanos, 1986]:
1 — ApeHaxxHH# TOHHeNb, 2 — CKBKUHHbIE IPEHBI, 3 — NeMeHTauMOHHAA 3aBeca

IPYHTOBBIX BOJI U, IPU HEOGXOIMMOCTH, OOECTIEUEHUsE CUCTEeMATHYe-
CKOTO 9KCIUIyaTallHOHHOTO HazA3opa. C 3TOH Lesibio UCIONb3YIOTCS
TOHHEJIH ¥ ITOJIbHU KPYTOBOTO K KOPOOOBOTO CEYEHHMS], & TAKXKE MPO-
XOJHbIE ¥ TIOJYIPOXOAHBIE KOJLJIEKTOPBI IIPSIMOYTOJIbHOTO, KPYTJIOTO
WJIU 3JITUNITUYECKOTO cedeHns*. MUHUMAIbHAS BbICOTA TOHHEJS B
csety: mpoxoxHoro 1,8 M, mosynpoxozasoro — 1,2 M. ['my6uua 3amo-
JKEHMs] TAKMX TOHHEJIEH COCTaBJisieT He MeHee 4 + 5 M.

JIpeHasKHble TOHHENH YCTPauBaIOTCs, B OOIBIIMHCTBE CIy4aes, C
BEPXOBOU CTOPOHBI (PUIIBTPAIIMOHHOTO TIOTOKA, UTO TIO3BOJISIET HAH-
Gonee apheKTHBHO TIEPEXBATUTD IPYHTOBbIE BOIbI, TGO 1O KOHTYPY
coopyxeHusi. B 3aBUCUMOCTH OT MECTHBIX YCJIOBU, CUCTEMBI Ape-
HKHBIX TOHHEJ€EH B [/IaHe MOTYT OBITH IIPSIMO- ¥ KPHBOJIMHENHBIMH,
3aMKHYTHIMH HJIK HE3AMKHYTHIMH. B GOJIBIIMHCTBE CIy9aeB, 0COOEH-
HO B OJTHOPOJHBKIX TIOPO/IaX, CTAPAIOTCST OTPAHUYHUTHCS OXHOSIPYCHBIM
ZIPEHAYXKOM, OJHAKO, IPH HATHYHU HECKOJIBKIX BOJOHOCHBIX TOPU30H-

* [lns ymo6OeTBa HaJIoKeH s B TalbHe1eM Gy/ieM Ha3hIBATH BCE TIEPEUNC-
JIEHHBIE COOPYKeHHs OOLIMM TePMUHOM — «IPEHaKHble TOHHETH>.
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uc. 2.130. JpeHaxxHbIii TOHHEB:
CKBAXHHHDIE PeHBl, 2 — IIMyPOBble APeHbl, 3 — BOZOOTBONHEIE TPYOH

OB; MOXET IPUMEHATHCS MHOTOSIPYCHOE PACTIONIOKEHHE IPEHAXKHBIX
ounenen (puc. 2.129).
B yCTOYMBBIX IOPOAAX APEHAXKHDBIE TOHHENH CTAPAIOTCS OCTaB-
ATh 6e3 06menkn. B ocTarbHBIX MOpPOAax OONENKY BHIIONHSIOT U3
OPHCTOTO MAJIOIEMEHTHOTO GeToHa 1y 3 cbopHBIX 6710K0B. JloTok
{HeTOHUPYIOT M YCTPANBAIOT BOAOOTBOIHYIO KAHABKY.
 CreHBl TOHHeIEH B HIKHEH 4ACTH [ealoT ¢ BOXONPHEMHBIMU
{€J151MH, 3aII0THEHHBIMH IIOPHCTHIMU MaTepHaiaMu. Bokpyr ToHHe-
et ykzmazbiBaloT GUIABTPYIONIYI0 OGCHINKY U3 KPYMHO3EPHUCTOTO
‘mecka u rpaBusi. JI7is TOBHIIEHKS] BOAO3aXBaTHOM CTIOCOOHOCTH M
pacminpenus paguyca AeACTBYsI Ta/lePEHOTO IpeHaska B CBOJE U CTe-
'Hax TyHHess mpoGypuBaioTcsa WIypsl (AnuHo# 1,5+ 3,5 M) 1 Kan-
‘Taxuple ckBaxmHB (anmHoM 10+ 50 M, wumorma go 100 M)
“(puc. 2.130). ‘ ‘
" Bo usbexkanue 3aMep3aHusl BOJB B 3UMHUI IEPUOJ, APEHAKHDIE
Toruen 060PyAYIOT ABEPAMH U, IPH HEOOXOMMMOCTH, YTENJISIIOT IO
AjinHe.

215



2.8. CoopyxeHHs CNEUMAAbHOIO Ha3HaYeHHs

IToaseMHble TOpHBIE BEIPAGOTKH, 0COOEHHO TPOH/IEHHBIE B CKAJIb-
HBIX [OPOAaX, 06Jaal0T BBICOKOM ceﬁCMoyCToﬁ‘mBOCTmo U ecTe-
CTBEHHBIMHU 3AIUTHBIMU CBOMCTBaMH OT BCeX TMOPaKAIIUX BaKTo-
pOB siiepHOTO B3pbiBa. II0 OlleHKaM aMepHKaHCKHUX CIIeI[HAHCTOB,
HamuboJee 11e1eco00pasHo pasMelnaTh Mo/ 3eMJIEH BaXKHbIE POU3-
BOJCTBEHHBIE MPEIPHUSITHS, CTPAaTETHYECKHE 3aMachl Ta30HeDTENPO-
IYKTOB, IPOAOBOJIBCTBUSA M 0OBEKTH 9HepreTuky. Hampumep, B mita-
te Kosopamo (CIIIA) Ha rmy6une 700 M B rpaHUTAX IIOCTPOEH IO/~
3eMHBII IIEHTp yIpaBJieHHsI BOeHHO-BO3AymHBIMU cuiamu CIIIA,
COCTOSIIIHMM U3 IECTH KaMEePHBIX BHIPAbOTOK: TpH — AauHOH 180 M,
mupuHOH 14 M 1 BeicoTOM 18 M, U TpH apyrne — o 100 M, mu-
PHUHOH U BbICOTOH 1O 17 M.

OCHOBHbI€E TOBPEXAECHUS TIOA3€MHBIX 00BEKTOB TIPOMCXOMST IO/
JIeICTBUEM CEICMOB3PHIBHBIX BOJIH TIPH TIO/[3EMHOM SIZIEPHOM B3DPbI-
Be. Ilopaxaroniee felicTBHE CeliCMOB3PHIBHON BOJTHBI 3aKJII0YAETCS B
Pe3KOM CMeIlleHUHU TPYHTa, OKA3hIBAIOIEM JIaBJIEHHE HA COOPY KEeHUE
U BbI3bIBaOLIEM eT0 flepopmaniun. B pe3yabTaTe IPOUCXOAUT pa3py-
IIEHNE WK TOBPEXAEHUE TIO3EMHBIX COOPYXKEHUIA, PAHEHHUS] M TH-
6eJIb HaXOAANIMXCSA B HUX JIIOJIEH,

IIpu pacupocrpaneruu ceiCMOB3PBHIBHOH BOJIHBI B JIOJIHHE, CJIO-
JKEHHOH OCaJI0YHBIMH TIOPOJIAMH PA3TUYHOTO CJIOXKEHUS M MOIIHO-
CTH, TPOUCXOMST:

ycusieHne KosebaHuil PHIXJIBIX TOPOJ, 3aJ€Taloliux BOIU3HU 1MOo-
BEPXHOCTH,; ' '

JACTOTHO-U36UpaTebHOE YCUIEHHE CeCMIYeCKUX Koebanuii B
TOJILIE OCAAOYHBIX IOPO/, JeXKAIINX Ha TBEPAOM OCHOBAHUH,

JIOKAJIbHOE YCUJIeHHe KoJeOaHMii, BbI3BaHHOE (HOKYCHPOBKOM
CeHCMUYECKHUX JIydeil, B TPDYHTOBBIX MACCHBAX C HAKJIOHHON HUKHEH
rpanuiiei.

Ha pacnipocTpaneHue ceiCMUYECKUX KOeOaHUH BIMSIET U3MEHE-
HUe YIPYTUX U IPOYHOCTHBIX CBOHCTB TPYHTOB U TIOSIBJIEHHE JOTIOI-
HUTEJbHOU TpaHMIIBl pasZiesia MeX/Iy HIKeNeXal[AMH BOJOHACHI-
LIEHHBIMH U BHIIIEIEKANINMH CYXUMH TIOPO/IAMH.

Coopy:keHust TpaXXIaHCKOH 060POHBI — 3TO, B GOJIBIIUHCTBE CITy-
YaeB, CIEIUATbHO IPUCIOCOOIEHHBIE TOA3EMHBIE OGBEKTHI, IIPeHA3-
HayeHHblE IS 3allUTHI YKPBHIBAIOUINXCS B HUX JIOAEeH Ha ciaydail
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ype3BBIYAHHBIX CHTYaIUH, IPHPOHBIX M TEXHOTEHHBIX KaTacTpod, a

' TaKKe Ha 0coObli mepros. B kadecTBe yGexuul MOTYT HCIIOJIb30BATh-

C4d CIIEITHAJIBHO BOBBCI[éHHI)Ie IJId 9TOTO O6'beKTbI, a TaKXe pa3jinyg-
HBIE TOZI3EMHBIE COOPYKEHUA IIPOMBINIJIEHHOT0 U IPAKAaHCKOTIO Ha-
3HAUYCHUS — TOHHEJIH U CTAHIIUU METPOIIOJUTEHA, MIOA3EMHBIE I'apa-
KW M aBTOCTOAHKH, CTIOPTUBHBIE, 3PEHIIHBIE COOPYXEHUS U IIPOY. B

- (DUHJISHAWY HAKOIJIEH 3HAYUTE IbHBIH OIBIT Pa3MellleHUsI aBTOCTOSI-
' HOK, CIIOPTHBHBIX U 3PEJIULIHBIX 0GBEKTOB B OA3eMHBIX YOEKHIIAX,
| yCTPOEHHHIX B MAaCCHBAaX TOPHBIX MOpoA. Takue y6exuina B MUPHOe
- BpeMsl MOTYT HCIIOJIb30BAThCSI KaK GaCcCENHBI, JIEOBBIE MIOMAIKH,

TE€ATPbI, KOHIIEPTHBIE 34JIbI, IPYTHE KOMIIJIEKCHBIE CIIODTUBHBIC U 3DE-

_uuHbie 06beKThl. Hanpumep, y6exuie B r. XelbCHHKH, PACCIHTAH-
~Hoe Ha 10 500 uenoBeK, B MUPHOE BpPeMs HCIIOJIb3YETCS B KAYECTBE
~aBrocTosiHkH Ha 500 aBroMamuH (puc. 2.131). Ybexuuie B r. Icmoo,
" paccyutanHoe Ha 2 750 4es., pacIooXKeHO B IIEHTPE TOPOZa B HETIO-
CpeCTBEHHOM 6IM30CTH OT XEJIe3HOAOPOXKHON CTAHIIMK U YUPEKIe-
_HHA. B MupHOe BpeMsi yOeXHILEe MCIOJIb3YETCS KAK CIIOPTHBHEINA
'KOMILJIEKC, BKJIIOYAOIIUN 6ETOBYIO JOPOXKKY AJMHHON 85 M, TUMHA-

CTHUYECKUH 3aJi, 3aJibl AJIA ME€TaHHU MOJIOTQ, KOIIbA U TOJKAHUA s1/Ipa,

- TIOMEUIEHNS 11 6OKC8, HACTOJIBHOTO. TCHHHUCA U [IP.

MockoBcKkHH MeTponoJIuTeH Bo BpeMs BTopoit MupoBoii BOWHBI

“HCIIOJIB30BAJICA AJIS1 YKPBITHsI HACEJIEHHS Ha BPEMSI BOSl]inHHI)IX Ha-

nétos. C 18 yacoB ABMIKEHME MTOE3I0B MPEKPALIANOCh, HA IIaTdOp-

“MaX pasMEUIaJIuCh JICXKAKH U KPOBATH-PACKIAAYIIKH, Ha IIYTAX YKJa-
/ABIBAJINCh JE€PEBAHHBIC IIIUTHI, B BaTOHAX, CTOABIINX Ha CTAaHIUAX,

2 ra “"u GUHITEANE AR ?

00.‘;
| = = 5
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Puc. 2.131. ITogsemHuoe y6exuIne — aBTOCTOSTHKA. XeIbCUHKH, DUHISHIHS

®
.|
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Puc. 2.132. Crannus
MOCKOBCKOTO METPOIIO-
auTeHa <«MasgkoBckas»
BO BPeMS aBHAIHOHHOTO
HaJIéTa

obopyzoBanuch MemuUWHCKHe NYHKTH (puc. 2.132). C ocenn

1941 ropa Ha cTaHIMAX OBLIM CMOHTHPOBAHBI (POHTAHYUKY C TINThE- -

BOI1 BOJIOM. ‘

IloxsemHbIe COOPYXKEHUS!, CIENHANbHO NMpelHa3HaYeHHbIe NI
pasMellleHHst 00BEKTOB IPAKAAHCKOM 060POHEI, COCTOSIT U3 OCHOBHO-
IO ¥ BCIIOMOTaTeIbHOTO noMenteHu# (puc. 2.133). OcHoBHOE oMe-
I[eHHe UCIIONIb3YeTCs A1 YKPHITHS JIIOAeN U 0b0opyayeTca HapaMH
MM CKaMeHKaM¥ B HECKOJIbKO SPycoB. BermomoraTenpHble oMerie-
HUS — 9TO CAHUTapHBIA y3eJl, PUIbTPOBEHTUIISIIMOHHASA KaMepa, Me-
AVLIMHCKAsi KOMHATA, KJIa/0Basi I IPOAYKTOB, IOMEIIEHS IJIs1 ap-
TE3UaHCKOH CKBaXXHHbBI U JU3€JIbHOU 3JEKTPOCTAaHLIMH. Y 6Gexuie
JOJKHO UMETh HE MEHEE IBYX BXOA0B UJIN BXO/ M aBaPUIHBIN BHIXO/,
Bo BcTpoeHHBIX y6exXHIIax BXOABI MOTYT YCTPaUBaThCS C JIECTHUY-
HBIX KJIETOK 3JaHHH, TM60 ¢ YIHILBL ABapHHHBIN BHIX0A 060PYAyeET-
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ic. 2.133. Tlopsemuoe y6exuiie rpaxaaHcKoil 06OPOHBL:
‘ 3alIMTHO-TEPMETHYECKHE JIBEPH, 2 — HIIIO30BbIE KaMePH, 3 — CaHNTapHO-OHITO-
‘Bble OTCEKH, 4 — OCHOBHOE NOMEIIEHHE IS pasMellieHus Jofiell, 5 — ranepes u oro-
0BOK aBapHIHOTO BBIXO/1a, 6 — (IIBTPOBEHTUIAIIMOHHAS KaMepa, 7 — CKJIaj mpo-
YKTOB MMUTaHMS, 8§ — MEIUIUHCKUH YHKT

/€51 B BHJIE TOHHEJIS WJIM TajiepeH, BHIXOASLIEH Ha He3aBaJIuBaEMYIO
“repputopuio. B coopyxenusx 6Goapmoii BMecTuMOCTH (Oosee
/300 uer.) Ha BXOzIE o6opy11ye'rc5[ LTIO3 HJIH TaMOY D, 3aKPBITHII ¢ 00e-
' MX CTODOH 3aIUTHO-TePMETHYECKUMHU ABEPAMH, 4TO obecreunpaer
 BOBMOXHOCTb BBIXOJA U3 y6e>1<nu1a 6e3 HapyIIeHUs 3allMTHHIX
BOMCTB BXO/a.
Cucrema BO3IyXOCHAOKEHHS ITPOCKTUPYETCS Ha Ba PEXKMMa pa-
{ 6OTBL: BEHTH/IAMY U puibTpoBeHTH/IsINY. B ybexuiax, pacnomno-
_JKEHHBIX B ITOJKAPOOITACHBIX PailOHaX, NPEAYCMATPUBAETCS PEXKIM
OJTHOI M30JIALUH C pereHepanuell Bo3xyxa BHYTPH OObeKTa.
" CucreMsl TemJ10-, 3HEPro-, BOAOCHAOKEHHS 1 KaHAIU3aLUH CBS-
| aHBl ¢ COOTBETCTBYIOLMMHU MH)KEHEDHBIMU CETSIMH MHKPOpafoHa.
- Ha cyyail ux IOBpeXXIeHHS TpeLyCMOTPEHbI ABTOHOMHbIE ABAPHIi-
ble MEPOIIPUATHUS 110 00eCIIEYEHHIO SIEKTPOIHEPTHEN, BOMOM U 1O
0opy HeurcToT. OTOIUIEHHE YOEKHUII IIPEJIYCManI/IBaeTCSI TOJIBKO OT
‘001X OTONMTENBHBIX CETEM.
», B mMockoBckoM patione KyHieBo cymecTByeT cTaauHCKUN OyH-
“Kep, BO3BEIEHHBIH B TOMIbI BOiiHbL. B HacTOsmee BpeMst Hall HUM Ha-
: XOZUTCS IlenTpanpubii perronabHbiii nenTp MUC. Bynkep pacro-
" 0eH Ha ray6une 15 MeTpoB. [{/Is 3aIMThl OT aBUAL[MOHHBIX HaE-
TOB B Ka4eCTBE TEPEKPHITUN HCIOIb30BATHCDH JKEJIE€3HONOPOKHBIE
penbcsl. ITo cinoBam ciienranctoB MUC GyHkep ¥ ceiiyac BHIAEPKUT
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npsMoe Tonajanue aBMaboMObl. ByHkep BKIOYaeT: ABa BXOMA —
JIECTHUYHBIN CIIyCK M T, coeuHs0IMMI OyHKep ¢ Aadeii CTaauHa
B KyH1eBo, moj; KoTopoi u 651710 BBIPBHITO 60MOOYOE)UIIE; HECKOIb-
KO KOPH/OPOB; 3aJ1 JI/Isi COBEI[aHMM U CIIAJIBHIO.

K mon3eMHBIM COOPY>KeHUSAM CHENMATBHOTO Ha3HAYEHHUS OTHO-
CSITCSI ¥ TIPOMBIIILTIEHHBIE IPEANIPUSTHS 000POHHOTO KoMILiekca. Of-
HUM U3 TAKUX UPEANPUATUHN siBisseTcss [OpHO-XMMUYECKHii KOMOU-
Hat B T. JKesnesnoropck (KpacHospck-26), pacmoyoxKeHHbIH B TOD-
'HOM MacCHuBe Ha BOCTOYHOM Gepery Enucest mpuMepso B 50 KM or
r. Kpacnosipcka. IlonzeMuoe pacmonioxenue 00beKTa II03BOJISAET BbI-
JIEpKaTh He TOJIbKO 60MOAPAMPOBKY ¢ BO3AYXa, HO M IPAMOH S1ep-
Hbi yaap. KomGuuat coctout, mpuMepHo, u3 20 mogpasaeieHui,
BKJII04asi HECKOJIBKO SI/IEPHBIX PEAKTOPOB, PaAHOXHUMHUYECKU 3aBOJ
M XpaHWJIUINA TBEPABIX W XKUIAKUX PaHOaKTHBHEIX OTX0J0B. Bech
aTOMHBIN KOMILJIEKC PacIojiaraeTcs Ha TiyOune okoso 250—300 M,
XPaHWIMIA KUAKAX OTXOJOB 3arjiyOieHbl mpuMepHo 10 500 M oT
JHEBHOM 1MOBEPXHOCTH. K KOMILTIEKCY MOAXOAAT HECKOJBKO TPaHC-
MOPTHHIX TOHHeJIEH, BKIOYasi TOHHE b o ExnnceeM HpOTaxcéHHo-
CTBIO OKOJIO 2 KM Ha ri1y6une mopsiika 50 M OT JHA PEKH. -

2.9. Apyrue noaxoAbl K MCMOAb30BaHHIO MOA3EMHOrO
npocTpaKcTsa

ITocTosiHHBIE TEMNIIEPATYPa ¥ BAKHOCTD, BBICOKAS CECMOYCTOM-
YUBOCTb, HU3Kasl IIPOHHUIIAEMOCTh U SKPAaHUPYIOIINE CBOMCTBA TOP-
HBIX OPOJ 00YCIABIMBAIOT UCIIOIb30BaHHE ITOJI3€MHOTO IIPOCTPAHCT-
Ba B CaMbIX Pa3jIMYHBIX OTPACIIAX X03sIHCTBEHHOH /IeATEIBHOCTH Ye-
noBeka. B r. I[xanty6o (I'pysus), B moc. CosorBuno (3akapmatse),
Ha YpaJjie TOPHbIE BHIPAOOTKY ¥ €CTECTBEHHBIE MENIEPHI UCIIOIb3YIOT-
¢S IS JIEYEHUs1 PA3IMYHBIX CEPAECYHO-COCYAUCTHIX 3a00/€BaHUN 1
3a60/IeBaHUI BIXaTeNbHBIX ITyTeil. MHOTHE CeIbCKOX03AHCTBEHHbIE
KYJIbTYPBI, a TaKe GpoitiepoB ¥ pbi6y BBHIPAIUBAIOT B OTpaboTaH-
HBIX PYAHMKOBBIX miaxtax y r. Kpusoit Por, B6im3u Apsamaca, Ha
Ypane, 8 KeMepoBckoit 06/1acTH, IPYTHX perdoHax Hallei cTpansl. B
nocJieJHIE ToAbl BCE 60J1ee IMMPOKOE MPUMEHEHHE HAXOAUT BHIPAIIH-
BaHME B MOJ3EMHBIX BHIPAOOTKAX IIAMIIMHBOHOB. B ycioBUAX mOA-
3€MHBIX XPaHUIUIN HauboJjiee IMOHO COXPAHSAIOTCA CBOMCTBA J0PO-
TMX MapOYHBIX BUH ¥ KOHBSIKOB.
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Hepeziko moa3eMHOe IIPOCTPAHCTBO MCMOB3YIOT AJS pa3Melle-
1151 0OBEKTOB HAYYHOTO HA3HAYEHUS], B [IEPBYIO ouepeapb — usude-
ckux saboparopuii. Tak, B MOCKOBCKOH 06/1aCTH TIOCTPOEH YCKOPH-
Te/IbHO-HAKOMMATEIBHBIA KOMILIEKC, PeCTaBIAomui coboii Tox-
HeJb IPOTSHKEHHOCTHIO 23 KM H AuaMeTpoM 5,1 M Ha raybuHe 25—
“60 M. B mosune p. Bakcan #a Iry6une 0Koo 2 KM yCTPOEHA MHOTO-
- 1iesieBasi HeWTpHHHAsE 7a6OpATOPHSL, COCTOSNIAS W3 TOHHEJIS AJIMHOM

4 KM U IBYX MHOTOSIDYCHBIX KAMEPHHIX BBIPaboTOK MUpHHOH 23, SM
. 1 BHICOTOIA 16,3 M. AHaJIOTHYHbIE TO3EMHbIE YCTAHOBKH UMEIOTCS B
@unnaunnu, 1Beituapuu, CIIA, apyrux crpasax. Hampumep, 1a-
- 6opaTOpHA—yCKOPHTENb XeJbCHHCKOTO YHUBEDCUTETA COCTOMT U3
23€MHOI0 3/IaHHSI ¢ MACTEPCKMMU U HAYYHBIMU KaGHHETAMH, BEPTH-
caJIbHOTO IIAXTHOTO CTBOJIA, B KOTOPOM YCTaHOBJIEH OCHOBHOI TeHe-
'PaTOp ¥ MarHMTHEIH aHATH3aTOP; TO/I3EMHBIX BbIPabOTOK /171 pa3Me-
| IeHWs] Pa3IMYHOTO HAYYHO-UCC/ENOBaTeNbCKOTo obopynoBanus. B
1957 romy samyineH B SKCILTyaTallMio MEPBBI YCKOPUTEIb 9acTUIl B
EBpOHCI/ICKOM nenTpe Aaepubix uccaenopanmii (ITIEPH — «Conseil
Europuen pour la Recherche Nuclugire> (CERN)), PacmioJloeHHOM Ha
rpanure Opannuu u Hiseknapuu.

. B 1988 roxy B cocTaBe KOMILIEKCA ObLT BO3BEAEH HOBBIA YCKODH-
 TeJtb, IIPECTABIAIOM KL CO6OI KOJIBLIEBOH TOHHENb IMTMHON 27 KM Ha
iy6une oxono 100 M (puc. 2.134). B nosi6pe 2000 roaa nadanoch me-
peo6opyz[0BaH1/Ie YCKOPUTEJISI U CTPOUTEJIHCTBO YETBIPEX IKCIIEPUMEH-
ranbubix yeranopok ATLAS, CMS, ALICE u LHC-B (puc. 2.135)
Oxouo T. Bumkek HaxoanTcs obcepBaTopust nHCTUTyTa CelicMOo-
noruu AH Ksipruscrana. B6usu XenbCHHKA HOCTPOEH MOA3EMHbLi
Hay4HBI KOMIUIEKC [0CyZIapCTBEHHOTO TEXHHYECKOTO MCCIIEN0Ba-
Tenbckoro nentpa OUHIAHANY, BKIIOYAIOIIKH B CBOH COCTAB KaMep-
Hble BEIPABOTKM JUIsl pasMelleHus 1ab0opaTopyil, COE/MHEHHBIE CH-
CcTeMoli TOHHeJIEH, MacTepCKHe, TTIOMEEHHs VIS 06CIyKMBAIOIIETO
HepcoHaNa, KOHTPOIbHBIH yHKT, YIPABIAIOLINi CHCTEMaMH XU3HE-
obeneuenns nentpa. O6iuit 065EM MOA3EMHOTO HAYYHOTO KOMILIEK-
. ca okosio 125 Thic. M3. TIPOEKTOM MPEXYCMOTPEHO HCHOJIb30BAHHE
. | momernreHMil EHTPa B KadecTse ybexuma Ha 0COGBII IIEPHOZ.
[oaseMHOe MPOCTPAHCTBO MOXET HCIOIb30BATHCS HE TOJIBKO B
ay4HBIX, HO M B y4eOHbIX TeJIsX: B yHUBEpCcUTeTe mTara Munnecora
(CHIA) mog 3emnéii naxogsrcs yuebnbie nomeienusi hakyiprera
«IpakIaHCKOE ¥ MAXTHOE CTPOUTEIHCTBO>. OHH IPEACTaBIAIOT CO-
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Puc. 2.134. ToazemubIii
YCKOpPHUTENL 4acTHI[ B
HEPH. Buyrpennmii
BHUA,

Puc. 2.135. IToa3eMHubIH
YCKODHUTEIh YacTHI[ B
IIEPH. Cxema pa3sme-

IHEHUsI COOPYKEHMUI

- XM eMKOCTh

. BaHHA . CXKaATOro

60it MHOTOSIPYCHOE TTO/I3eMHOE COOpPYXKEHHUE, PACIIOTIOKEHHOE B IBYX
30HaX (BepXHEH U HHXKHEH ), CBA3b MEXY KOTOPBIMH OCYIIECTBJISET-
¢s'aepes /[Ba BEPTHKAJIBHBIX CTBOJA.

~OtpaboTaHHbIE CONSTHBIE M M3BECTKOBBIE HMIAXTHI I/ICIIOJII)BYIOTCSI

};[JISI pasMEHIeHNA HETPAAUITHOHHBIX HCTOYHUKOB 3JIEKTPOIHEPTHH. C

T Oﬁ EIbIO B HOYHOE BPEMS B IIOJI3EMHbBIE EéMKOCTH 3aKauHBaeTCs BO3-

' z[yx, KOTODBIA HEM IIPOMYCKAETCS Yepe3 TYPOUHBI JIEKTPOreHEPaTO-

pa ITo sTomy npunIMIy paboTaloT ABe HeGOIBIIME HIEKTPOCTAHIHH,
nochoeHHbIe B CIITA u l'epmanuu. B HacTositee BpeMsi BOJIM3H TOPO-
na Hopron B IlItare Oratio (CIIIA) Benércst CTPOMTENHCTBO MOA3EM-
HOTO ~AKKYMYJIATOpPa BO3AYXa /IS SIEKTPOCTAHLMH MOMIHOCTHIO
00 MBr (puc. 2.136). s 5T0T0 UCHOMB3YeTCsT 3a6pOIIEHHAS H3BECT-

KOBasl IIaxTa, paspabareiBaBurasics B mepuoxn ¢ 1947 mo 1976 rogsr.
: HpeJIHOJIaI‘aeTcsI, YTO B HOYHBIE Yachl U B BBIXOZIHBIE THH B MOA3EMHY10
- monocTh 06béMoM oxomo 107 M3, pacronoxkeHHyI0 Ha ray61HE OKOJIO

1 XM, CllelMaIPHBIMHM HaCOCAMH C TOBEPXHOCTH 3EMJIH OY/IeT 3aKauH-
BaTbCS CKATHIN BO3AYX. B 1HEeBHOE BpeMs WM B CiIy4yae HelIpeIBH/eH-
HBIX OOCTOSATENBCTB CKATHIA BO3MYX OYIET MOAaBaThCs HA TYPOUHbI

--9JIEKTPpOreHepaTopa, HaXOAAMIETr0Cs Ha MOBEPXHOCTH 3€EMUIIH. I'naBHas

TPYAHOCTB YCTPOMCTBA MOZOOHOTO POZIa COOPY KEHHIl 3aKTIOYAETCS B
ofecriedeHHU TePMETUYHOCTH BHYTPEHHETO 00BhEMa LIAXTHI, BOAOHE-
MPOHHULAEMOCTH OOETKH U CIIOCOOHOCTYU €€ KOHCTPYKIMIA BbLIEPHKH-

. BaTb BHYTPEHHee JaBJieHHe CXKaTOTO BO3AYXa.

Hea!
Exnaust

Puc. 2.136. Ilon-
AJIS aKKYMYJTHPO-

Bo3ayxa. Oratio,
CIIIA
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Puc. 2.137. loxzemusiit pecropan. Kaaudopuus, CIITA

Tam xe, 8 CIITA, oz 3eMnéil HaxoguTces 3omoToxpanuuie De-
IepasbHOTO pe3epBroro 6anka B Huio-Vopke, nponneHHoe B CKaJIb-
HBIX ITOpofax Ha ray6une 30 M.

B mrrate KanudopHus nox semnéit pacnonaraercs ¢emene6en-
HBIit pectopan (puc. 2.137). ‘

B r. XeabcuHKH pa3pa60TaH MIPOEKT MOA3eMHOr0 HacceiiHa 06bé-
MOM OK0J10 9 Thic. M3, NpenHasHaYeHHOTO A4 TasgHuda cHera. CHer
TOKEH C6paCbIBaTI>Cﬁ B GacceiiH, IPOMIEHHBIN B CKaJIbHBIX TIOPO/AX,
¥ TasATh TaM O BO3/IEHICTBHEM TeILIa OYHIIEHHBIX CTOYHEBIX BO/I.

MHorue noaseMHble COOPY>KeHHS, eCTECTBEHHBIE M UCKYCCTBEH-
HBIe TIeHIePH, FTOPHbIE BHIPAOOTKY SBASIOTCS YaCTO IOCEIAEMBIMH TY -
puctrdeckuMu o6bekTaMu. Hanpumep, 10CTaATOYHO HEJABHO B X€/Ib-
CHHKH IIOCTPOEHA ITOZ3€MHAsi EPKOBb 1 EeMIIMeNHayKuo, CTaBIIas
OHOW U3 JOCTONpHMeYaTeabHOCTeN ropojga. Haunbosee uspecTnas
uckycctBertas nemepa Ouuasaauu «PeTpeTT» BXOAMT B COCTaB
KYJIbTYPHOTO KOMILTIEKCA C TAKMM ke Ha3BaHueM. Ilemiepa npeacras-
nstet co6oit TaGUPUHT XO/0B, TPOTOB ¥ 3aJI0B, BK/II0YAsi [Ba KOHIIEPT-
HBIX 3aJIa, PeCTOpaH, KOH(ePeHII-3aJI, BRICTABOYHBIE 3aJIbl, IIOMEIIe-
Hus 1718 otabixa. Obmas MI0MAaab MOA3EMHON YacTH KoMILTekca 60-
nee 10 toic. M2, QUK U3 KOHI[EPTHHIX 3aJ10B TieliepH « PeTpeTTH» BHI-

TIOJIHEH B BH/le OCTPOBKA Ha moa3eMHOM o3epe. OTpaboTaHHble Pya--

HUKHU B OKpecTHOCTSX . Oyrokymny ((DUHAAHANA) TaKKe MCIOJIb-
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. 3YIOTCSI AJIsI TIOCEIIeHHsl TYpH-
© cramu. Ha ogHOM U3 pyZHUKOB
| OpraHH30BaH My3€d TOPHOTO

| PYAHUK IJIMHOM OKOJIO 250 M.

" '3es1 HAXOJUTCS 9KCKYPCHOHHBIH

: .10B (puc. 2.138).

Puc. 2.138. DKCKypCHOHHEBIH I'DOT
mon OneccKUM XyHOXeCTBEHHBIM
My3eeM

. Jle1a, BKIIOYAIOIIHH CIIeUaIbHO
TIOCTPOCHHBIA TypHUCTHYECKUH

B Ogpecce mog neHTpaabHOM
YaCThI0 XYAOKECTBEHHOTO MY-

: OJ3eMHBIN TPOT U CHCTEMA Be-
. AYUI¥X OT HEro B CTOPOHY MOPsi
. M BIOJDb Gepera MOA3EMHBIX XO-

2.10. KomnAekcHOe MCNOAb30BaHHWE NOA3ZEMHOIO NPOCTPAHCTBaA

B Hacrosiiee BpeMst Bcé Gosiblliee BHUMAaHKE B IJIAHUPOBKE | 3a-
| cTpOiiKe KPYITHBIX FOPOJIOB U TOPOIOB-METANOIUCOB OTAAETCS BOIIPO-
?;’_caM KOMILJIEKCHOTO OCBOEHHUS M UCIIOJIb30BaHUS IOA3EMHOTO IIPO-
/ CTPAHCTBa, YTO I0O3BOJIAET OKa3aTbh BIMSHHE Ha TOPOJACKYIO CDefy,
. palliOHAJbHOE MCIIOIb30BAHUE TEPPHUTOPHM, PA3BUTHE TOPOICKHX
‘Q; TPAHCIIOPTHBIX ¥ HHXXEHEPHBIX CUCTEM, XXHJIOH ¥ HEXUJIOH 3aCTPOH-
K ¥ IPyTHX 3JIEMEHTOB COBPEMEHHOTO TOPOCKOTO X03SMCTBA.

Komnnexcroe ocsoenue u ucnomv3oeanue noosemnozo npocmpancm-
-8a — 3TO pa3MelleHNe 10/l 3eMJIEM IPYII 06BEKTOB M COOPY>KEHUH, B
¥ OCHOBHOM TIDE[HA3HAYEHHBIX IS PellleHus CAefyIomuX Ipobaem:
{- TIpOITyCKa TPaHCIOPTa U NMPOKJAAKH MHXEHEPHBIX KOMMYHHKallMH,
' BpEMEHHOTO M TOCTOSIHHOTO XPAaHEHWUS aBTOTPAHCIOPTA, 0OBEKTOB

-

: MHXKEHEePHOTO ¥ KOMMYHAJIBHOTO 06C/ Ty KMBaHHS TOPO/A, TPeNPHs-
. THi TOproBaM u T.11. KoHIenuus. koMIi€KCHOTO OCBOEHUS TOA3€EM-
' HOTO TIPOCTPAHCTBA TO[PA3yMEBAET CO3/[aHKE €AMHON B3aHMOCBSI3aH-
' HOM IPOCTPAHCTBEHHOM CHCTEMBI HAN3EMHBIX, HA3EMHBIX U IIO3EM-
' HBIX OOBEKTOB, YTO IO3BOJSAET 60jiee PAHOHATIBHO MCIIOIb30BATh
TOPOZICKYI0O TEPPUTOPHIO /711 Pa3MELIEHUS Pa3TUYHBIX (byHKuuo-
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HAJbHBIX 30H H HanG0Iee OITUMAIBHO OPTAHU30BATh TPAHCIIOPTHYIO
CHCTEMY, CBA3bIBAIONIYIO 9TU 30HbL Takue pelueHus yayduaoT yc-
JIOBUS MIPOXUBAHUSA M MEPEIBUKEHUS JIOAeH MYyTEM Pa3obIieHUs
TPAHCIOPTHBIX H MEIEXOAHBIX TOTOKOB, U30JIUPYIOT NENIEX0A0B OT
IIyMa M 3arPS3HEHHOTO BO3/yXa, MOBHIIAIOT YPOBEHb KYJIbTYPHO-
GBITOBOTO OOCTYKUBAHUS HACEIEHHS. :

KoMMiekCHOe HCIIOIb30BaHHE IOJ3EMHOTO IPOCTPAHCTBA TO3BOJIS-
€T CKOHHEHTPUPOBATh OGBEKTH OOCIYKHBAaHUS HACEIEHHS B TEX ME-
CTax, I7ie He XBaTaeT yYaCTKOB /ISl COOPY>KEHHS HOBBIX HA3eMHBIX KOM-
ILIEKCOB H TaM, II€ HEOOXOIUMO CBECTH K MUHIMYMY BCE EPEXOIBI, 32~
MEHUTh NPOTSKEHHbIE TOPH3OHTAJBHBIE CBSI3M OoJiee KOPOTKMMH Bep-
THUKIbHBIMU. Bce 3TO mo3BoJIS€T 3HAYUTENIBHO S9KOHOMMTD BPeEMsI JIIO-
et 1 6oJtee PallMOHATBHO HCIIOIB30BATh TOPOACKYIO TEPPUTOPHIO.

B cooTBeTCTBUM C 3THM, TOA3EMHOE TPOCTPAHCTBO AOJKHO OBITH
IpeAHa3HAYEHO AJIS Pa3MelleHUs TPAHCIIOPTHBIX CUCTEM, BCIIOMOTa-
TeIbHBIX MOMEIIEHHH, CKIaZ0B, YaCTH IPOMBINITIEHHBIX U 0OCLyXH-
BAIOIUX MPEeJIPUSITHIA, B TO BPEMSI KaK JHEBHAS IOBEDXHOCTD IpeJ-
HA3HAYAETCS AJISI GBITA U OTABIXA TOPOXKAH.

Hepenxo ocHoBO# noa3eMHON MH(PPACTPYKTYPHI COBPEMEHHOTO
ropo/ia CTAaHOBHUTCS TPAHCIIOPTHAS CETh, H, B IEPBYIO O4Y€peb, CUCTE-
Ma JIMHUI METPOIIOJIUTEH], YBA3AHHAS CO BCEMU palflOHaAMU TOpoja,
OCTaHOBKaMH BCEX BHJIOB FOPOACKOTO M IIPUTOPOIHOr0 HA3eMHOTO
TPAHCIOPTA, 30HAMH OT/ABIXA U KYJIbTYPHO-OBITOBOTO O6CTYKUBAHUS
HaceseHus. [ToaseMuble OOBEKTHI PA3IMYHOIO HA3HAYEHUS MOTYT
6BITH pa3MeLEHbI:

[0 Tpacce JUHUH METPOIOJUTEHA — . Hax ¥ TIOZ NIEPETOHHBIMU
TOHHEJIAIMU M PAIOM C HUMH, a TaKKe B HEUCIIOIb3YEMBIX IIPH IKC-
IJTyaTalHH BCHOMOTATEIbHBIX BHIPAOOTKAX CTPOMTENBHOIO IEPHO/IA:
KaMepax, UIAXTHBIX CTBOJIAX, PYAABOPax M T.II.;

B MIO3€MHbIX U HA3eMHbBIX BECTUGIOAX CTAHIUH U IEPECATOYHBIX
y3J10B;

B COCTAaB€ MHOTOSIPYCHBIX TOJ3€MHBIX KOMILJIEKCOB.

IIpu mpoekTHPOBAHUY W CTPOUTENHCTBE HEPETOHHBIX TOHHENEH
METPOIIOJHUTEHA MEJIKOTO 3aI0KEHHUS BIOJb Ha3€MHBIX aBTOMAruCT-
paJieli IPOCTPAaHCTBO Hajl TOHHESAMU MOXHO UCIIOIb30BATh /IS Pa3-
MellleHUsI TIENIEX0AHbIX M aBTOTPAHCIIOPTHBIX TOHHEJEH, rapaxkeii u
aBTOCTOSIHOK, IPEANPUATHH TOPIrOBJM U OBITOBOIO o6c11y>1cMBaHHﬂ

HACeJIeHHS.
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B xauecTBe mpuMepPOB KOMILIEKCHOTO MCIIOIb30BAHHS 1043 MHO-
ro IPOCTPaHCTBA MOTYT CIykuTh: TPK «OxoTHbI psan», KoMIIIeke
' TIOI3¢MHBIX COOpyxeHUH Ha [I0KI0HHOI rope, mog3eMHbIe OGBEKTH
noZ 3aanusMu 6siBitero COB, mox BHCOTHRIMYU 3/IaHUSIMH Ha II01a-

nsax Boccranusa u JlepMontosckoi, a taxke KoTenpHugeckoii naGe-
PEXHOM, IO TOCTUHMYHBIMU KOMILIEKCAMH «Kocmocy», «Caimory,

- «M3MmaiinoBo», B OnuMnuiickoii nepesne, B paiione YepranoBo, nox

- KoMcomonbckoit mionanpio, nox IlaBesenkum u Kypckum Boksana-
-mu B Mockse, nox ynuneiit Baymana B Kasanu. Passurast cets noz-
' BEMHBIX COODY>K€HHH yCTpoeHa moj roctunuies «Poccus». Ona
" BKJIIOYAeT B cebsl TOHHENH 06CITyXKMBAIOLIETO IPY30BOrO TPAHC-
TIOPTa, CKJIa/ibl, XONOAUIBHUKH, KyXHHU, 3aTOTOBOYHDbIE, rapaxku, Cu-
| CTeMbI BOIOCHAOKEHUSA, OTOILTIEHNS], BEHTHJISLHH, KOHIMIIMOHUPOBa-
* HMS BO3IyXa, IEHTPAJM30BAHHOIO NbLIEYAANEHHS, CTOJIOBbIE IS

| TIepCOHANA, KUHOTEATp U 6acceifH.

b Heckombko nonseMHbIX ypoBHeii umeer Kpemnéscxuii Ipopern
 CHE€3710B, BKNIIOYAsl 3PUTEIbHBIH 3aJ1, BeCTUGI0/B, rapaepo6Hble, OT-
_ nenbHble Boiie. MHOTHE CIIELHAINCTBI OTMEYAIOT Ype3BbIYaiiHO yaauy-
- HOE pellleHre MHTEPbepOB 1 060PYI0BAHMS IOA3EMHBIX HOMeNIeHNH,
. 6iarozmapst KOTOPOMY HOJTHOCTBIO OTCYTCTBYET OIIyIIeHHE npe6mBa-

HI/IH MO 3eMJIEI.

KoMiiekc 1moszeMHBIX cOOpYskeHUH BXOAUT B IrpPagoCTPOUTEb-
HBII aHCAaM6IB Ha npocnexte Hosblit Apbat. IToz 105KHOI CTOPOHOI

anocneKTa PasMeEIEH pAJ TEXHUYECKUX, IIOI[CO6HO -BCIIOMOTaTENb~

_ HBIX H CKIAJICKMX MIOMEINeHHH, COIYTCTBYIONINX IPEANIPUATHSIM TOp-
FOBJII/I O0IIECTBEHHOTO UTAHMS U GBHITOBOTO OGCYKHBAHUSL. Kpome
/3TOTO, B NEPBOM IOA3EMHOM YPOBHE PACTIONIONEH GAHKETHBI 327
' pecropana <Apbat», TMBHON 6ap, AEMOHCTPALHOHHDIE 3a1s1 JoMa
. Onexnpi. Bee a1 coopyskeHus o6y xuBaloTCS aBTOTPAHCIOPTHBIM
TOHHeJIeM NPOTSHKEHHOCTBIO 0K0JI0 800 M, IpOXOAAIIAM noz Beei
, 10%HOii cTopoHoit mpocnexta. [Tox 3e16HOM mo10CO 3aIPOEKTHPO-
BaHa TPEXBAPYCHAsI HOA3EMHAs aBTOCTOSIHKA.

oz BbICOTHBIM 312HMeM Ha JIEDMOHTOBCKOM TLTOMALHY, KpoMme
- CTaHIIUM METPO «Kpacnme Bopora», pacnionoxensl: nogzeMHast aBTo-
. CTOSTHKA, PA3TPy304YHbIe ABOPHI HECKOIDKHAX MAra3HHOB I HEKOTOpble
- Apyrue NoJ3eMHble COOPYXeHUS. AHAIOTMYHbIE ITOA3eMHbIE KOMII-

JIEKCBl MMEIOTCA 107, MHOTMMH KDYIHBIMU TOPTOBBIMH Ii€HTPaMH
‘MockssL.
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B Hacrosiniee BpeMsi pazpaboTaHa KOHIEMIHSI PEKOHCTPYKIUH
Kuraiiropoackoit CTeHsl 1 OCBOEHHUS [TOA3EMHOTO TPOCTPAHCTBA TIO],
Crapoit u HoBoii mmomazasMu B MockBe (puc. 2.7139). B xouTekcTe
00II[ETO TPAZAOCTPOUTENHHOTO PEILIEHUS] JAHHON TEPPUTOPUH TIPEAIA-
TaeTCs] CTPOUTEIBCTBO MHOTOGYHKIMOHAIBHOTO TIOA3EMHOTO KOMII-
JIEKCa ¢ BHYTPEHHEH CTOPOHBI CTEHbI, BKJIIOYAIONETO 4—5-TH sSpyc-
HbIE [T0A3€MHBIE aBTOCTOSIHKH C WIECTUIIOJOCHON TIPOE3Kei YacThio
Hag HuMH. IlpeAnionaraeTca cHATH KyJBTYPHBIH CJIOU 4O UCTOPUYE-
CKOH AHEBHOI TOBEPXHOCTH BJOJIb CTEHHI U 110 BCeMY e€ (PPOHTY Mpo-
BECTH ITO/I3EMHYIO TajIepel0 CO CBETOIPO3PAaYHBIM MMOKPBITHEM, COE/TH-
HSIOIYIO BeCTHO0/U cTaHImil MeTpo «Kuraii-ropons u «J/Iy6ankas.

Puc. 2.139. Mcnosp3oBaHue Mo3eMHOTO TIPOCTPaHCTBa BAOAL Kutaiiropos-
ckol crensl. [IpoexT
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Mexay rajyepeeil 1 aBTOCTOSTHKaMH NMPEAYCMOTPEHO CTPOUTEIBCTBO
TOPrOBO-00CIYKMBAIOLIETO KOMILIEKCA. AHAIOTHYIHYIO TOJ3EMHYIO
rajepelo IMUPHUHOH 4—5 M ITaHUPYeTCs IPOBECTH C BHYTPEHHEH CTO-
‘DOHBI CTEHBI 10 CYIECTBYIOLIETO TPOTyapa. Ilony4eHHbIe IOA3EMHBIE
‘COOPY KEHHST OJIKHBI OBITH CBSI3aHBI C MTOA3EMHBIME IIPOCTPAHCTBA-
MH 5-To kBapTaja Kuraii-ropoaa (3a BosbummM I-IeprcacCKHM nepeys-

‘xoM) [ITasnos, 1999].

COBpeMeHHbIMI/I OT€4YECTBEHHBIMH M 3apy6e)KHbIMI/I APXUTEKTO-

paMu pa3pabaThBAlOTCS KOHIIEMINH BEPTHKAJIbHBIX TOPOAOB OyAY-
TETO KaK HOBBIX, SKOJOTUIECKH OJIaTONPHUATHBIX cucteM. 1lo maH-
‘siiM HUTIU Tenmmana r. MocKBbI MO 3eMJIEH MOKET OBITH pasMe-
“mieno 10 70% ot obiero o6béMa rapaxeil ¥ aBTOCTOSTHOK, A0 60%
CKJIaIcKuX moMerneHul, 10 50% apxuBoB u xpanHuui, 10 30% yd-
PexaeHui KyTbTyPHO-6BITOBOTO 06CTyKMBaH!A, 10 3% MOMeIeHnH
“HAYYHO-HMCCJIEA0BATENBCKMX MHCTUTYTOB U Bhicminx yyeGHBIX 3aBe-
- menwnit [Jeemapés, 1998]. Comuosnorudeckue UccieTOBaHUs, IIPOBeE-
“néunsie B Simonuy, Moka3sIBaloT, 4T0 ecau B 2000 roay moist ropoa-
_'CKOTO HaceJeHHsI CTPaHbI COCTaBIIsIa 0koyo 70% HaceneHUs, TO ke
vk 2005 rogy ona coctaBuT oxosio 80% [Jepuep, Ilempenxo, 1999].

‘MacmTabras ypbaHuzanus TpebyeT yBeaudeHHs MONe3HOM mIoma-

‘M aAMUHUCTPATHBHBIX TOMenieHui Ha 150% U usMeHeHus oOuieit
_'CTpaTeTHM TpafioCTPOMTENbCTBA: BMECTO IeHTPaTU30BaHHOM CXEMBI
- 3aCTPOMKH ¢ MaKCUMaJbHOH IUIOTHOCTBIO HAa3eMHBIX U TIOA3EMHBIX
. 'COOpY)XEHMII B IIEHTpe ropoja IpeArojaraeTcsi OCHOBHYIO 4acTh
'06'béMa MHOTO3TaXHOTO Ha3eMHOTO CTPOUTENbCTBA, C OTHOCHTENBHO
' 'MeHee TIOTHBIM MTOA3EMHBIM, COCPEAOTOYUTH B IPUTOPOJIE, & B IIEHT-

Pe TOpoda OPraHu30BaTb 30HY C I'YCTbIM O3€JICHECHHUEM U pa3BI/ITOI7I

' ToazeMHOH UHpacTpyKTypoil. COBpeMeHHBIMH TPalOCTPOUTEIbHbI-

MU KOHIEIIHUIMHY IIPEAIIOJIaraeTCsa pacipeaejieHue BCEX TOPOACKUX

“TIOA3€MHBIX COOPYXKEHU IO YETHIPEM YPOBHSM TTyOUHBL:

— TepBBIN YPOBEHb (PACIIOIOKEHHBIN HA MAKCHMaIbHO BO3MOXK-

" HOWM TJIyOHHE): HH)KEHEPHbIE KOMMYHUKAIIUH, SKCILIyaTupyeMsle 6e3

TIOCTOAAHHOTO HpHCYTCTBI/IH YeJI0BCKa,
- BTOpOfI YPOBEHD: IPEANIPUATHUSA IIPOMBIIIIJIEHHOCTHU U QHEPTETU -

- KM C TIOCTOAHHBIM ITPUCYTCTBUEM OTPAHUYEHHOTO KOJTUYECTBA KBAJIHU-

($UIMPOBaHHOTO ITEPCOHATIA;
— TpPeTUH ypOBEHb: TPAHCIIOPTHBIE TOHHENH, TapaXyu U aBTOCTO-
SIHKH, TIOACOOHO-CKJIaICKHe TOMEIEHHUST, PA3TPy304HbIE ABOPBI, CAY-
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KeOHble KOMMYHHUKAIMH U T.II. COOPY’KEHHS, KPATKOBPEMEHHO HC-
TIOJThb3y€eMBbie HEOTPAaHNYEHHBHIM KOJIMIECTBOM JIOJIEl;

— 4eTBEPTHIH ypOBeHb (IIPEAMOBEPXHOCTHHIN): IeHmeXOMHBIE
30HBIL U TATOTEIONINE K HUM YUpPeXeHNA, MaTa3uHbl, KyJIbTyPHO-/0-
CYTOBbI€ IEHTPH ¥ JP. TPEATPUATIA TOPTOBO-OBITOBOTO 06CIY)XKHBa-
HUSA HaceJIEHHU:, IOCTOSTHHO 3KCIUTyaTUpyeMbIe U TocelllaeMble Heo-
TPaHUYE€HHbIM KOJHYeCTBOM Jitoeit. ITonzeMHbIe IIemexoAHbIe 30HBI
JI0JKHBI OBITH TIOJHOCTBIO M30IMPOBAHBI OT TPAHCIIOPTA.

B cBsasu ¢ atum B SImonnK pa3paboTaHO HECKOJIBKO MPOEKTOB TO-
poackux arsomepanuii. Oaun u3 Hux «Toda Underground Beautiful
Environment» («Toza — kpacuBas noA3eMHasi CpeAa») COCTOUT U3
paccpefoTOYeHHBIX BOCBMUIECATHITAXKHBIX HA3EMHO-TI0I3€MHBIX 371a-
HHUII—KOMILIEKCOB, 3arIy61€éHHbIX Ha 50 M HIKe JHEBHOM IMOBepX-
HOCTH ¥ COeITTHEHHBIX MEXTy COO0¥ TOHHEJIEM, B KOTOPOM HaXOMSATCS:
BOJOXPaHMJIMIIE, Ky/JIbTYPHO-CIIOPTHBHOE 03€JIEHEHHOE PEKpealliOH-
HOE€ MIPOCTPAHCTBO, HHXXeHepHble KOMMYHHUKAIIMH, THHUK Majioraba-
PUTHOTO METPOTIOJINTEHA, aBTOIOPOKHBH TOHHE b, [[pyToii mpoekT
«AJjHcay TpearnoaraeT MaKCUMaJbHOe 0CBOOOXKIEHNE JHEBHOM 110~
BEPXHOCTH C Ha3€MHBIM DPACIOJIOKEHHEM JIUIIb PAcCPEIOTOUEHHON
MaJIO3TaKHOM KUJIOH U CIIOPTUBHOM 3aCTPOMKH, pa3zie éHHON 3e1é-
HBIMH 30HaMH.

[. Bennerom (CIITA) npeanaraercsa Kouuenuus [[puponHoi cu-
CTeMBbl, 6a3upyIOIeicsT Ha )KOHOMUH 3€MJIH M KPYTOBOPOTE IPUPO-
HBIX MaTE€PHAJIOB C MUHUMYMOM TpaHChOpPMalllii U BO3MOXKHBIM HC-
TIOTH30BAaHWEM DHEPTUU B €€ eCTeCTBEeHHOM IpupoHoi dopme. Ta-
xas [Ipupomnas cucTeMa, IO 3aMBICY €€ aBTOpa, TIPEJCTABISIET CO-
6011 BEPTHKAIBHBII HHAYCTPHAIbHO-CEIbCKOXO3SIHCTBEHHBIH TOPOJ,
PaCIOJIOKEHHBIN KaK MO, TaK ¥ Haji 3€MJIEH, M CIOCOOHBIN caMOCTO-
ATEJbHO BhipabaThiBaTh HEOOXOMMMYIO SHEPTHIO U IepepabaThiBaTh
cobcrsenHbie 0TX0/1bl. KOMILIEKC 10/IKEH 3aHUMATh MUHUMYM JHEB-
HO#1 IOBEPXHOCTH, HCIIOJIB30BaTh COBCTBEHHBIE CTPOUTEILHBIE MaTe-
pHaJIbl, IPUPOIHbIE PECYPCh M SHEPTHIO, BKIIOYATh B cebs1 pa3HO06-
pasHble MPUPOJOOXPAaHHbIE U YHEProcOeperamIe TeEXHOIOTHH, TTO/-
3eMHYI0 U HeOOCKPEOHYI0O KOHCTPYKIMK. Best aTa cucTemMa JOJKHA
(GYHKIIMOHMPOBATh B 3aMKHYTOM ITHKJIE, C CAMOCTOSITEJIbHBIM BOC-
TIOJIHEHHEM PECYPCOB U 6€3 3arpsI3HEHHUST OKPYKAIOIIEH CPEIHL.

3. COBPEMEHHbIE APXMTEKTYPHbIE MVKOHCTPYKTMBHI:IE
PELIEHUSA NMOA3EMHbBIX COOPYXEHUH

[

OlIHI/IM u3 HamboJiee BAXKHHIX aCHEKTOB’ MCIIOJAb30BaHu MMOA3EM-
HOTO IIPOCTPAaHCTBA ABAACTCA apxmeKTypﬁoe peuenue BHYTPEHHETO

“ ohopMJIeHHs TIOMEINEHNH, B KOTOPBIX NPeATIoaraeTcs MIOCTOSIHHOE
‘ ﬁpncyTCTBHe moneit. OTCyTCTBHE JHEBHOTO CBETA H TPUPOIHBIX 3By
" koB, crenuuyuHOoe OQOpMIEHNE BHBOIHHIX KOMMYyHUKAUMH, cam

(baKT HAXOXKIEHU IO 3eMutéit (B 0cOOGEHHOCTH — IJIATENHHOTO) yBe-
TMYMBAIOT yTOMJIEHUE H BPETTHO CKa3bIBAIOTCS HA OPraHi3Me YeJioBe-
xa. ¥ JMIl, AMTEIbHO HAXOASANIMXCS B YCTIOBHAX TIOJ3EMHOTO HpO-
CTpaHCTBa, OTMEUAIOTCS: IOHMKEHHOE CONEPIHKAHNE B opraHu3Me Kpa-
CSIIero MUTMEHTa MeJIaHKHA, YTO BHI3BIBACT ob1ryo 61eHOCTD KOXKH
1 BOJIOC, TIOKPACHeHNe [71a3; yTacIiuit B3I/, 3aMKHYTOCTb M ollerne-

" HeJ0CTb. B CBSI3U C 9THM HOJ3€MHbIe TOMEIIEHNS JOIKHBI 6BITH 6O-

7ee kKOM(OPTABETLHBIM, YeM COOTBETCTBYIOIIHE MOMEILEHHA H6a o-
BepxHOCTH 3eMH. C I1€J1b10 CO3TAHNSA KOMQ)OPTHO_I/I cpempt pedbiBa-
HHS MCIIOB3YIOTCS COOTBETCTBYIONIHI U3aMH MOMEIIEHHH, CIEIH-
aJibHble CHCTEMbI OCBEIEHUS] ¥ KOHAUIIMOHAPOBAHHA. CoBMecTHOE
CIIOTb30BaHE STHX (PaKTOPOB TO3BO/ISET H30€eraTh BOSHUKHOBEHHA
aropadobun u knaycrpodobuu® y HEKOTOPBIX Jofel, JJNTeIbHOe
BpeMsi HaXOAIIMXCA B 3aMKHYTOM NPOCTPAHCTBE TIOA3EMHOTO TIOMe-
menns. CrienuanucTaMy B 061aCTH apXUTEKTYPbl ITOJBEMHOTO IIPO-

" CTpaHCTBa OTMEYAETCA MMOJIOKHUTEIPHOE BJAMAHHUE IW3avHa IIOMEIIe-

HH# HA CaMOYYBCTBHE W HACTPOEHHE mozeit 3a cu€T 3 PeKTHBHOU
OpraHHM3aly TIOJI3EMHOTO POCTPaHCTBA, ICHXOJIOTHYECKH 060CHO-
BAHHOTO 060 IBETOB, OCBEIIEH S 1 AKyCTHKH, CO3/IaHHs BIIEYaT
JIEHWS CBA3M C BHEIUHUM MHDOM. ’

TTo3eMHbIe COOPYKEHHsT HOBOTO IIOKOJIEHH S CO3/[loTCs C OpHTH-
HaJIbHbIMY KOHCTPYKTHBHBIMH H 06BEMHO-TLIaHUPOBOTHBIMH PEILIE-

* Azopagho6us — 60sI31b OTKPHITOTO NPOCTPAHCTEA. Knaycmpogobus —
60513Hb 3aMKHYTOTO TIPOCTPAHCTBA.
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HUSMH, C HOBEIMU CCTEMaMU TeJle- ¥ BHICOKOHTPOJIS, TOXKapoTyle-
HUA U 6€30TMACHOCTH HAXOAAIMUXCA B HUX JIIOAEH. ’

Hanpumep, BHPasuTeNbHOCTh aPXUTEKTYPHBIX PelleHMi CTaH-
nuii JO6uneiinol TMHKUHA JTOHAOHCKOTO METPOIIOIMTEHA Oblla JOCTUT-
HyTa 3a C4ET OPUTHHAIBHBIX 0OBEMHO-TIAHUPOBOYHBIX 1 KOHCTPYK-
TUBHBIX pemmenuit. [Tonsl craniuit 6111 BBINOIHEHDI U3 TIOJUPOBAH-
HBIX IJIUT UCKYCCTBEHHOTO TPaHMUTa TEMHO-ceporo 1BeTa. Ocgerre-
HYie ¥ OKpacKa 57ieMEeHTOB KOHCTPYKIWI U CTE€H, COBMECTHO C COBpe-
MeHHOU HOopMoii Kee300eTOHHBIX KOJIOHH U OTAENKOMN CTEH sIPKOit
00MUIIOBOYHOM IJIUTKOM, CTATH OCHOBHBIMH 3JIEMEHTAMH apPXUTEKTY-
pHI ¥ Au3alina CTaHIMA, ,

B l'epmanuit B mocsieiHUe TOAB pAa3pabOTaHbI OPUTHHAIBHEIE ap-
XUTEKTYPHO-TI/IAHMPOBOYHEIE PEUIEHHUS, COTJIACHO KOTOPBIM TI0/I3€M-
HBble COOPYKeHHUs OOLIECTBEHHOTO HA3HAYEHU S IBJISIOTCS €CTEeCTBEH-
HBIM TIPOJIOJIKEHHEM HAa3eMHOH apXUTEKTYPhl U MO3BOJSIOT CO3/a-
BaTh HOBHE (DYHKIHOHAIbHBIE O6HEMBI B TOA3EMHOM IIPOCTPAHCTBE
IPH ONTHMAJIBHOM Pa3MeIeHHH TOA3EMHBIX 00BeKTOB. B moszeMHoM
KyJBTYPHOM KOMILIEKce Y KadenpaipHoro cobopa KénbHa pazmectu-
JIMCH JIBA MYy3€esi, KOHLIEPTHBIH 3aJ1 ¥ ToA3eMHast aBToctosgHka. Ha 06-
ITHPHOH TeppuTOpUH 3a POMaHO-repMaHCKUM My3eeM X COG0PHBIM
[IO/IBOPLEM YCTPOEH MHPOKHI ciyck K . Peitn. TmartensHo npoxy-
MaHHOe PaCIoJ0KeHNe Ha3eMHBIX U ITO3eMHBIX COOPY>KeHHUH, BKJIIO-
qasi KeJe3HONOPOKHYIO CTaHIIUIO, 3[aHUsI CTapOl 4acTH ropoja u
ciyck k Pelinckomy cay, ¢ yuéroM TomorpadudecKux yCIOBHH MECT-
HOCTY:, TIO3BOJINJIH 3PUTENbHO CKPBITh 3HAYUTENBHYIO YacTh apXUTEK-
TYPHBIX OOBEMOB M MOAYEPKHYTH Hanboee eHHble 06beKTHI, [IaTu-
sIpYCHAasI TTO3€MHAasT aBTOCTOSIHKA, Pa3MeIIEHHAS BIOJIb HAaOePEeXKHOH,
SIBJISIETCS JOTONHUTETBHOMN 3aIIUTON ToMeneHuH moA3eMHBIX MY3e-
€B U KOHI[ePTHOTO 3aJIa.

ITonszeMHuBIH KOMILTEKC XKeTe3HOAOPOoAKHOro Bok3ana B IIItyrrap-
Te 3alIPOEKTHPOBAH C YYETOM ONTHUMATBHOTO paclpe/eseHus macca-
’KUPONOTOKOB 32 CYET UCTIONB30BAHUS IPOCTPAHCTBA MO BECTHOWO-
nsimu Bok3asa. CucTeMa TOHHEJIEH COeAMHSIET BOK3aJ ¢ Oyu3fexa-
IITUM [TapKOM, aBTOCTOSIHKOH, OCTaHOBKOH TPaMBas U CTaHIUEH MeT-
pOITOJIUTEHA.

[Ipy pa3paboTKe apXUTEKTYPHOrO PEIEHHS CTAHIMH Ha MHHUH
«Mereop» MapHKCKOro METPOIIONUTEHA OBLIa MPUHATA 00MIAas KOH-
Henuusa o(pOpPMIIEHHS], COTJIACHO KOTOPOH OBIIO 06A3aTENBHBIM He

f
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{OJTBKO YUHTHIBATh CIENHGbUKY KaX/0H CTAHIMH, HO U €C OpraHuie:
' CKYIO CBSi3b C TOPOACKOH 3acTpOKOM, ¢ oopMiIeHHeM BOKDPYT Ha-

eMHBIX BECTHOW0JIEH M BXOJOB, YYMTBIBasi KyJIpTypHbie TPaiullnu
@panuun (puc. 3.7).

JIunns «Mereop», 4eTbIpHAANATAs B HapHKCKOM MeTpomo/nte-
sie, 6p11a oTKpBITa B 1998 Toay. OYHKIMOHMPOBAHKE JTHHUHA TOIHO
1510 aBTOMATH3MPOBAHO M YNPaBJIAETCA C AUCTIETIEPCKOTO TIyJbTa
(puc. 3.2), KyZia cTeKaeTcs BCsi HHMOPMaIuA OT CUCTEM YIPaB/IeHHs,
neonaboeHys U 6e30MACHOCTH, yCTaHOBJICHHBIX B OE3/IAX 1 HA
sraHIMaX. 110 IMHAK KyPCHPYIOT ABTOMaTH3HPOBAHHEIE TTOE3/A U3

~Puc. 3.1. Bxop Ha cTaHuuio MeTpo. Ilapux
- Puc. 3.2. lentp ynpasnenus aunueii «MeTeop» NapuKCKOro METPOTIOMUTEHA
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Bombiioe sHauenne 6BLITO MPUAAHO MPABHJIBHOMY MORGOPY HC-
KyCCTBEHHOTO OCBEIIEHHUS MOA3EMHBIX CTAHIUI ¥ Y0OCTBY MpOIyC-
Ka maccaxnuponoTokoB. Bes apMaTypa ocBellleHMs Ha CTaHIIMSIX BhI-
HOJTHEHA CBETOI0JI0CaMH, B KOTOPbie BMOHTHPOBAHBI CHCTEMBI OCBe-
eHHs, TeJeHabIIONEHNS U TPOMKOTOBOPSIIETO OOBELIEHHUSL.

Ces13b Mexay IIaTHOPMaMH OPraHU30BaHA ¢ IOMOIIIO TIEPEXo-
OB, COEAWHEHHBIX JCKAJaTOPaMM M JIECTHUYHBIMH MapilaMu
(puc. 3.3). JlectHuuHbIE MapIIX BBITIOIHEHDI IO/ YTIIOM 35° M MX CTY-
NeHY, AJIs TPeOTBPALleHHs] COCKAJb3bIBaHUS MACCAXKUPOB, UMEIOT
abpasuBHYIO IOBEPXHOCTb.

Ha crannmnsax ycraHOB/IeHBI OTpaxaeHus IIaTGOPM M3 GPOHMPO-
BaHHOT'O CTeKJIa C aBTOMATUYECKH OTKPBIBAIOIINMHCS JBEPSIMU B Me-
CTax NOCAaZIKN—BBICAZKM MaccaxupoB (puc. 3.4). B npunnume, takoe
KOHCTPYKTHBHOE DEIICHMe SBJISeTCS YIPOUIEHHHM BapHaHTOM OTe-
4ECTBEHHBIX CTAHIIMHA THMIIA <TOPU3OHTANbHEIH 1T (cM. puc. 2.51),
XOTS 9T PelleHHs] U IPECIEAYIOT pa3Hble nean. CylecTBeHHBIM He-
AOCTATKOM KOHCTPYKIIMM CTaHI[UH THIIA <«TOPH3OHTAIbHBINA TuPT»
ABJISETCA MX MPOEKTHPOBAHUE IO/ ONPEAeNEHHBIA THIIOpasMep CO-
CTaBa, YTO IPUBOJIMT K 3HAYUTEIbHBIM OCIOKHEHUSIM; HE TOJIBKO IIPH
HU3MEHEHUHM THIIA [10€3/a, HO [AaKe TIPH YBEJIUYCHUM KOJWYIEeCTBa Ba-
TOHOB. B aTux ciyuasx BO3HUKAaeT HEOGXOXMMOCTD TPAKTHYECKH
IIOJIHOW PEKOHCTPYKIIMM BCEM CTaHIIUU.

IIpu aTOM, C TOUKM 3peHMs oOeceueHus GE30MACHOCTH, CTEKIISTH-

HOE OrpakJeHue MIaThOpM 06JIaTaeT PSIIOM HECOMHEHHBIX TIPEUMY-
1{[eCTB: 3HAYMTEIIHHO 60JIee HU3Kasi CTOMMOCTD, MAKCHMAaJIbHOE obecTie-
gene 6e30TIaCHOCTH [ACCAXKHPOB, OXMAOMIAX TOE3/a, BOSMOXKHOCTD
~ yCTaHOBKI/I OTPaK/IEHUS HA YXKE CYLIECTBYIOIEN CTaHIIUM M €0 ObICT-
_poro IPUCTIOCOOIIEHUS O] TaGapUThI IOE3/ia B CIyYa€e MX MSMEHEHUSL.
.~ Baxno# 1ipobieMoit obecrieueHrs 6€30MacCHOCTH AJIsl OTeYeCT-
 BEHHOTO METPOIOJUTEHA SABJSETCS HOCTATOYHO 4acTOe HaHeCeHHe
TPaBM NacCaXkMpaM NOAXOASAIIMMU M OTXOAIIMMU cocTaBamu. IIpu-
MeHseMble B HaCTOSIIIee BpeMSI B MOCKOBCKOM METPO TEXHHYEeCKHe
pelIeHns CHUXKAOT CTelleHb TPaBMaTH3Ma, HO He SIBISIIOTCS] KapAu-
aMBHBIM DelleHHEM Npo6jieMbl. YYHThIBasA BHIIMIECKA3aHHOE, BO3-
MOJKHO NIpUMEHEHHE OTpaXieHHH, aHaJIOTHYHBIX NPEACTaBIEHHBIM
a pucyHkax 3.3 u 3.4, Ha arpopMax U B mepexoAax Hal MyTsIMU
ZJIsL CTAaHLIMH MeTPOTIOJIUTEHA B KPYIHBIX ropoZax Poccuu, B nepByio
gepens, B Mockse u Cankr-IleTepOypre. 3T0 NO3BOIHT IIpaKTHYe-
K1 TIOJIHOCTBIO 00€3011aCUTh MACCAKUPOB OT TPABMUPOBAHHUSI 1TO€3-
amu, CIyYailHOTO TMa/leHus Ha MyTH, a TaKXKe 3HAYUTENTbHO CHU3HUT
POBEHb [IyMA Ha CTAHIUAX. ECIH Xe CTEKISTHHOE OorpaxiaeHue 6y-
€T 3aIIPOEKTUPOBAHO Ha BCIO BBICOTY CTAHIIMM Y CMOKET IOTHOCTHIO
M30sMpoBaTh TOCafOYHbIE TIAT(POPMBL OT PpacUpeneIuTeIbHOTO
32713, TO, IPU OGECIIEYeHNH HOPMAIBHOM BEHTHISILIAN CTAHIMOHHOTO

Puc. 3.3. TIpoexr onHoit 3 cranuuit 1uunu «Meteop»
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Puc. 3.4. Crannusa c orpaxnenreM naaTGopMbl 3 GPOHUPOBAHHOTO CTEKIA

235



Puc. 3.5. Bubporacsmiee crpoe-
) k HUe IIyTH Ha aMOPTH34aTOpax:

1 — %e1e306eTOHHOE My TeBOe KOPBL-
TO, 2 — OIIOPHEII TPOXOBHbI HIOK
C BBIMMYCKaMM apMaTypsl, 3 — pesu-
HOBbIH aMOpTU3aTop, 4 — MIPOEMBI
A7 MOZbEMA MIYTH NIPH 3aMeHe pe-
3MHOBBIX aMOPTH3aTOPOB, 5 — BBI-
TyCKH apMaTtypbl, 6 — THAPOH30I-
1y, 7 — MOHOJIUTHBIH 6eTOH

2230 2230

23950

IPOCTPAHCTBA, BO3MOXKHA IPAKTUYECKH MOJTHAS IIyMOU30JISAIUSA pac-
IpefeSUTEILHOTO 3aa.

Baronbl noesio Ha TuHUN «MeTeOp» UMEIOT Pe3HHOBBIE KOJIéca
[ IpeAOTBpaNIeHUs Bn6paunn 71 uIyMa B [IEPETOHHBIX TOHHEJISAX U
Ha CTaHITUAX.

JIpyroe TexHUYECKOE pelenye 7151 CHUKEHUS IIyMa U BUOPAIIHU
IPH IBUKEHUH T10€3710B 6BITIO IPUHATO IPH Pa3paboTke KOHCTPYK-
IIUH DYTH JTUHUU «A» PUMCKOTO MeTporoauTena. IyTh cOCTOUT u3
XeJe3HOAOPOXHBIX PEJIbCOB, YIOKEHHBIX Ha J€PEBSAHHbIE AL U3
my6a UK sSCeHsl, IPOMTAHHBIX COCTABOM Ha OCHOBE 6uryma. Illna-
JIbI YK/Ia[BIBAIOTCA Ha Me6EHOYHOE OCHOBaHME, TI0Jl KOTOPBIM PacIIo-
JIaraeTcsi TUCTOBOE MOKPBITHE W3 PE3UHBI TOJIIMHON 2 MM,

Ha cranimn «Batepsioo» JO6uteiHOI TMHUM IOHIOHCKOTO METPO-
TIOJIUTEHa YCTaHOBJIEHO CIELMATBHOE BUOPOracsiliee BepXHee CTPOEHHe
IyTH, HCKJII0Yalollee nepeiaydy BUOPaLMy OT ABHXXEHUS TI0€3[0B Yepe3
TPYHTOBBIH MacCHB Ha KOHCTPYKIIMH OJIM3JIeKalliX 3qaHuil.

Ha puc. 3.5 npuBoauTcs KOHCTPYKIIMS BUGPOraCSIEro CTPOEHUS
IIyTH, UCHIOAb3yeMoro Ha Kamy:xkcko—Puxckoit muHun MockoBCKoO-
ro Merponoaurena [Jopman, 1995].

Takum 06pa3oM, IpaBH/IBHOE aPXUTEKTYPHOE H KOHCTPYKTUBHOE
pellieHNe TO3EMHBIX TTOMEMeHUH, 0COOEHHO MPEAIOIATAIINX T10-
CTOSTHHOE WM [ITUTEIBHOE IPUCYTCTBHIE YeT0BEKA, IIO3BOJIUT TIOBHI-
CUTb 3MOLMOHAIBHO-TICHXOJOTHYECKUH KOMGOPT U 6e30IacHOCTD
HaxXOAAIMUXCS B HUX JIOg€EH.
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4. B3AUMOAEMNCTBUE NMOA3EMHOIO OBbEKTA
C OKPYXAIOLWENA NPUPOAHOM CPEAOM

.. IIpu cTpouTenbCTBE MOA3EMHBIX COOPYKEHHI HEOOXOAUMO TIPO-

0IUTH BCECTOPOHHMH YUET BO3MOKHBIX ITOCJE/ICTBUI BIAUSTHUS BO3-
- BOAYIMOT'O COOPY>KeHHS Ha OKPY’KaIOUIYIO Cpeny.
.. B nesom, npo61eMbl 5KOJOTHH MOA3EMHOTO CTPOUTEIHCTBA Xa-
paKTepU3yIOTCSL:
... — pa3pabOTKOi MEPOIIPUATHH IT0 PEAOTBPAIIEHUIO BO3MOXKHBIX
eraTI/IBme IIOCJIEACTBHI CTPOUTEBCTBA TIOI3EMHBIX COOPYKEHHH,
K/II09as TIpeJOTBpallleHHe ITPOCafioK 3JaHUH M COOPYXKeHMH Ha
HEBHOU NMOBEPXHOCTY, HapyIllieHHE THAPOreOJOTMIECKOTO PeXXHMa
[0/[3EMHBIX BOJ, IPeOTBPalleHHe MPOHUKHOBEHHA BOAbI U3 HAIloP-
¢ HBIX TOHHEJIEH B MAaCCHB, IIPUBOISAIIETO K 06pa30BaHUIO Pa3MbIBOB U
KapCTOB H T.IL;

— BBISIBJIEHWEM B MaccUBe TOPHBIX IIOPOJ 30H Pa3yNJIOTHEHMS,

OIIaCHbIX JI7ISI CTPOUTENBCTBA ITOA3EMHBIX COOPYXKEHUH;
., — IIpUMeHeHHeM 5KOJIOTHYeCKH 3¢ PeKTUBHBIX TeXHOIOTHH oc-
{/BOEHMS TTO/I3€MHOT0 TIPOCTPAHCTBA;

. — HeobXOJMMOCTBIO CTPOUTEJBCTBA TIOA3EMHBIX COOPYKEHMH HO-
_BOTO MOKOJIEHHS], IPEIYCMATPUBAIONIMX MAKCUMAJbHbIA KOMGOPT U
€30I1aCHOCTh IIPEOBIBAHMSA B HUX JIIOIEH.

. 3a pybexoMm c cepegunbl 70-X ro0B IIPOIIJIOrO BeKa HAILIO K-
'POKOe IpUMEHEHHE SKOJIOTHYECKOe ayAHPOBaHHE IIPOMBIIITEHHbBIX
HIpempusiTUAi, CMBICJ KOTOPOIO 3aKJA04aeTcsl B CTUMYJIHUPOBaHUU
| A€SITEeTBHOCTH IIPOU3BOMTES 10 TIPEAOTBPAIEHHIO MM CHUKEHHIO
| 3ATPSI3HEHHUS OKPYXKaIOIeH Cpelbl.

B P® akosioruyeckoe ayaupoOBaHUEe TTPOMBINLIEHHBIX TIPEIIIPHSI-
. T CTaJIO0 MPOBOAUTHCS JIUIIb C cepenrHbl 1990-X rofos, 1 GbLIO CBSI-
| 3aHO ¢ HeOGXOMMMOCTBIO COOTBETCTBHSI TIPOU3BOACTBEHHOM TTPAKTUKH
| IDOMBIILJIEHHBIX TIPEJNPUATAN MEXIYHAPOAHBIM TPEeOOBAHUAM M
- CTaHAApTaM Ui TIOJyYeHUs] HHOCTPAHHBIX MHBECTULIMH U yYacTHA B
- MEKIYHapPOAHBIX MpoekTaX. [IpaBoBoil OCHOBOM 3TOTO IIpollecca CTa- -
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au: Hocranosnenue npasutensctBa PO Ne 1229 «O cozpanuu Exu-
HO#M TOCYZapCTBEHHOMN CHUCTEMBI IKOJOrn4ecKkoro MoHuTopunra Poc-
cun» ot 24.11.93 r. u Ilpuxassr Munnpupoznst Poccun: Ne 412 «O6
BKOMIOTUYECKOM ayaupoBanuu» oT 11.10.95 r. u Ne 540 «O06 opranusza-
MK 3KOJIOTHYECKOTO ayauTa» of 29.12.95r. C 1 anpens 1999 rona
ObLIy TpUHATH rocynapcTBennbie ctarnapTer: TOCT P UCO 14001-
98, TOCT P 1CO 14004-98, TOCT P CO 14010-98, TOCT P ICO
14011-98 u TOCT P UCO 14012-98, 6asupyroinuecs: Ha MEXIYHAPOLI-
HBIX SKOJIOTHIECKHX CTaHAapTax KadecTsa [SO 14000.

B ropromo6biBaroiieii pOMBIIIIEHHOCTH Pa3pabaTbIBAIOTCST METO
ABI ayuTa UHQOPMAH, TOAYIaeMOM IPH IIPOBEACHUH FTOPHO-KO0J0-
THYeCKOr0 MOHUTOPUHTA, OTIPEe/IIEMOro KakK CrielHaibHas HHpOopMa-
IIUOHHO-aHAIUTUYECKASL CHCTEMa KOHTPOJIS ¥ OLEHKU COCTOSTHUS OK-
PYKAIOIIEH Cpe/Ibl B 30HE AeHCTBUS MPEANPUITHN TOPHOAOOBIBAOLIEH
IPOMBIILIEHHOCTH. IIpH 3TOM TOPHO-3KOJIOTHYECKHI MOHUTOPHHT OC-
HOBBIBAETCS Ha OIIPEIe/ICHMH HCTOYHUKOB BO3IEHCTBYS Ha OKPYXKAI0-
Y0 Cpefy KaKI0TO0 KOHKPETHOr0 00BEKTa TOPHOTO IPOM3BOJCTBA
(oboraTutenbhas habpHKa, Kapbep, HOA3eMHBIN PYIHUK H 1IP.) U (HOp-
MHPOBAHHH Ha TOPHOAOOBIBAIOIIEM IIPEATIPUATAN CHCTEMBI HAOIIO/Ia-
TeJIbHbIX ceTeil. PaGoTa HabII0MATEIbHBIX CETEN HOCHT, B IIEPBYIO OYe-
peaib, CTaTUCTHYECKUH XapaKTep U IO3BOJISIET CBOEBPEMEHHO MOyYaTh
Heo6X0AUMYI0 HH(POPMALIHIO O COCTOSTHUY OKPYXKAIOIEH CPENbl U M3-
MeHeHMX, TPOUCXONAMMX B Hell o7 BO3/ieiiCTBEM TOPHOTO MIPOU3-
BozicTBa. [Ipy ayaupoBaHUHU mosydeHHOH HHGOPMAIUH [IPOBEPSIIOTCS
JIaHHBIE O CYIIECTBOBAHUY HA IPEANPHSATHH CUCTEMBI TOPHO-3KOJIOTH-
4eCKOT0 MOHHTOPHHTA, TO/{OBbIE OTYETHDIE JaHHBIE O BIAUSHUU TOPHO-
ro MPOM3BOJICTBA HAa OKPYXKAIOIIYIO CPelly U HOCTOBEPHOCTH IIPENO-
CTaBAAEMBIX TaHHBIX [[lea3nep, 1999].

K HacTosiiemy BpeMeHH Haspesa HeOOXOIMMOCTb PaspaboOTKH
CHCTEM IKOJIOTUYECKOTO ayIUPOBAHHU ISl MPOEKTHPOBAHUA, CTPOH-
TEJIBCTBA ¥ IKCILIYATAI[MH MTOJ[3EMHBIX COOPYKEHHI, BO3BOJIMMBIX B
KPYIIHBIX TOPOIaX ¥ ropofiax-Meranosiucax. B aToM ciyyae ocHoBHast
3a7a4ya 9KOJIOTHIECKOTO Ay TUPOBAHUS — 3TO HE TOJNBKO HE3aBUCUMOE
HCC/IeIOBaHNE BCEX ACIEKTOB XO3SHCTBEHHOH AESTENbHOCTH IPO-
MBINLIEHHOTO TIPENPUSTHS IJIsi YCTAHOBJIEHUS pa3Mepa MPsSIMOTO
. MJIM KOCBEHHOTO BO3/I€MCTBMSA HAa COCTOSHUE OKPYXKAOUICH Cpelbl,
I0JPa3yMeBaOIIEe CTATHCTUYECKYIO KOHCTATAIIMIO CYIECTBYIOIIETO
IOJIOXKEHHS BEUIEH, HO U Pa3paboTKa MEPOIPUATHI U PEKOMEHIAIMIA
1o HauGoJsee 6e360Ie3HEHHON HHTETPAIUH TOI3eMHOTO 00BEKTA B
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| re03KOIOTHUECKYIO cpeny. TakuM 00pa3oM, OCHOBHAA 3adaua sKon0-
2uNeCKO020 AYOUPOBAHUS NOO3EMHOZ0 CIMPOUMENLCTEA — cobnodenue
Bananca mMexcoy YCrOBUAMIY COXPAHEHU UTY MUHUMATLHOZ0 HApYuwe-
. HUA NPUPOOHOT Cpedbl U NONHOZ0, KAUECTBEHH020 U IKOHOMUYECKU 8bl-
2001020 NPOU3BOOCMBENHOZO NPOUECCA. o
. DKOJOFMYECKOe AyAMPOBaHME OJIKHO NMPOBOAMTHCA YXKE Ha
PEPOEKTHON CTaiMH U BKJIOYATh B cebs1 pa3/IgHbIe BUIIBI paboT
| 1St pa3HBIX CTAMH <KU3HH» COOPYXKEHHUS. ]
: 1. Jlo Hauana cmpoumenoCmea — KOMILICKCHBII re03K0JI0THYE-
Wil AHAJIM3 TEPPUTOPUHM, BKIIOYasi TEOMEXaHUIECKOE obecrnieyeHue
. 110JI3eMHOTO CTPOMTENHCTBA U MPOTHO3UPOBAHUE TUApOoreoaorude-
I CKHX yCJIOBHMH ocBaMBaeMOM TepPHTOPHH.
TeoMexanudeckoe obecreyeHre IOA3EMHOIO CTPOMTENbCTBA
megqu;eﬂne 33724 JJIMTENbHOM yCTOHYMBOCTH COOPYXKEHMUS U
KOHTPOJIS 32 HATPSIKEHHO-1e(OPMUPOBAHHBIM COCTOSHUEM BMeIla-
b7 a'
mmf(:)x;g;g;e;lue BJIMSIHMSE TIOJI3eMHOTO OOBEKTa Ha OKPYXAIOIIYIO
0 TIPUPOAHYIO CPeAy U MHXEHEPHBIE COOPY€EHUsI, Ha BECh IEPHOX
OKU3HU» 00beKTa (CTPOMTENIbCTBO, SKCILTyaTaluA, PEKOHCTPYKIIH,
HKKIS)I/(IJZ:I?)LE}II;(I))I'/;I 1[eJIbI0 TEOMEXaHUYECKOTO obecriedeHUsT ABJISIETC:
— mpejoTBpalieHue aBapUITHBIX CUTYalM;
— floBblmeHue 6e30MacHocTH U 3(hPEeKTHBHOCTA CTPOUTEIBHBIX
a6{r,o6ecneqeﬂne COXPAHHOCTH ¥ HOPMAJIbHBIX SKCILTYaTAI[HOHHBIX
Ka49eCTB 3/aHUil, COOPYKEHMI U HHKEHEPHBIX ceTeil, HAaXOMSIIIUXCS B
30He BAMSHUS TIO3EMHOTO 00BEKTA.
" PaboTbl 10 reOMEXaHHYECKOMY OOECIEYeHHIO BBIIOMHAIOTCH B
o€l mocaei0BaTeIbHOCTH: ;
Cﬁe{}—l OII?CHKa eCTECTBEHHOTO HAIPSKEHHO-Ne(HOPMHPOBAHHOTO CO-
?.: ¢rosiaua (H/C) BMemalomero MaccuBa,
= npornoanpOBaHueMameHeHm‘& H/IC B pe3ysbTaTe CTPOUTED-
_ HbIX paboT; |
— KOHTpOb 3a IPOoIeccaMy, ITPOMCXOAAIUMU B MaccHBE W Ha
.
HOBEIP(;( ::t(;;.na BejleHUA TOPHOIIPOXOMIECKHX paboT reoMeXaHNIECKOE
COCTOSTHHE MaCCHBa OLIEHHBAETCS HA OCHOBAHMH JIAHHBIX HHDKEHED-
HO-Ie0JOTHIECKHX ¥ TEOIKOJOTHYECKUX usbickanuil. IIporuos us-

i
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MEHEHH COCTOSTHUSI MACCHBA BHIIOJTHETCS Kak JIs1 YCIOBUIA CTPOU-
TEJIbCTBA M 3KCIIyaTalllH NOJ3€MHOTO COOPYXKEHHUS, TaK U 715t BEpO-
STHHIX aBaPUIHBIX CUTYaluil (paspyineHue Kpenu u o0eIKy, Ipo-
PHBHI B TOHHEJh BOJIBI UJIU ILIBIBYHOB, Pa3BUTHE KAPCTOB H T.IL.).
IIpu onpesiesleHUH BEPOSTHOCTH MIPOPHIBA BOJBI B TOHHE]H HEOO-
XOAMMO OLIEHUTh HaNEKHOCTH BOAOYIIOPA, OTAEAIONIEr0 TOJMIIY T10-
PO, B KOTOPHIX IIPOEKTUPYETCS BBIPAGOTKA, OT BHILIEJIEXKATIETO BOIO-
HOCHOTO TOPU30HTA, C YYETOM TOJIIIMHEI BOIOYIIOPHOTO CJI0sI, He Hapy-
IIEHHOTO TIPY MPOXOZIKe BBIPAOOTKU. B 3aBUCUMOCTH OT Pacrosoxe-
HUS TIOZI3¢€MHOTO COOPY>KEHHUST OTHOCUTEJIBHO 3TOTO CJIOS, OH MOXKET
nedopmupoBarbcs ¢ ob6pasoBanueM TpelinH (puc. 4.71): mpu usrude
CJ10S1 TPELWHBI 3aPOXK/IAIOTCS Ha YYaCTKaX BBIYKJIOCTH KPUBU3HEL Y
BepXHeii MOBEPXHOCTH CJIOST U NOCTENMEHHO IPOPACTalOT BHU3; Ha
y4acTKax BOTHYTOCTU TPEUIWHEI 3aPOXK/IAI0TCH ¥ HIDKHEU TTOBEPXHO-
CTH U TIpopacTaioT BBepX (puc. 4.1, a); ecv BOJOYTIOPHBINA CI0H Haxo-
JIMTCSI B 30HE BJAMSIHUS JIBYX BhIPAOOTOK, 30HBI PACTSIKEHUS OT KasKI0M
BBIPAOOTKU MOTYT cuBathes (puc. 4.1, 6, 6). Crenenb u XapakTep Ha-
PYLIEHHS BOJIOYTIOPA HEOOXOMMO YIMTHIBATH IIPU OLIEHKE €T0 HallExX-
HOCTH, BBIOOpE DacCTOSHHS MEXAY BbIPAOOTKAMH U TEXHOJIOTHU
IPOU3BOJCTBA TOPHONPOXoAYecKuX paboT [ Tpybeuxoii, Hoguc, 1999].
OnHoit u3 Hanbosiee BaKHBIX 32124 TEOMEXaHHYECKOTO obecrede-
HUS SIBJISIETCSI KOHTPOJIb ¥ yIpasyieHue 1eopMaIliOHHBIMHU TIPOIecca-
MH, IPOTEKAIOIMY B MacCHUBe TOPHBIX NTOPOJ 1 HA €T0 IOBEPXHOCTH. B
IIpoliecce BO3BEIEHUS ITOJ3€MHOIO COOPYKEHUsI HapyIaeTCs ecTecT-
BEHHOE paBHOBECHE MacCHBa TOPHBIX TOPOJ, YTO MOXET IIPUBOIUTDH K
AeopManyaM ¥ IOABMXKaM. 1IpH 5TOM, HEOCPECTBEHHO HaJl BbIpa-
6OTKOIA, 06pasyercst 30Ha 00pyieHust (puc. 4.2), HaJl KOTOPOH TIOPOJIBL,
nporubasich, TEPSIOT CILVIOWHOCTD U B HUX MOSIBAAIOTCA TpenuHbL Emé
BBIIIIE TOJIIA TOPHBIX TIOPOJ PACCIAMBAETCS U CJIOW Tporubarorcs 6e3
00pa3oBaHus TPEIMH. PacmosioxeHHbie Ha/l BHPaOOTKOM 31aHus 1 CO-
OpY>KEHUS MOTYT IIPeTepIIeBaTh Olpe/ieeHHbIe fechopMmanuy., Ec oan
He IIPUBOJIAT K Pa3pyLIEHMIO 3TaHNH U COOPYKEHUH, He TIPENATCTBYIOT
UX 3KCIUTyaTalliy 10 TIPSIMOMY Ha3HaYeHHUIO U He CO3/Ai0T OIIaCHHIX yC-
JIOBUH JIJIs1 HAXOJAIMXCA B HUX JIOZeH, TO Takue fepopMally HasbiBa-
10T donycmumvimy. BeTMIMHBL TOIYCTUMBIX epopMallnii OnpeIesioT-
s crienuanbHbIM pacuétoM. CyIHOCTb pacuéTa 6asUpyeTcs Ha 3aBUCH-
MOCTH 30HbI BJIUSHMS TIOJ3EMHOTO COOPYKE€HHUS OT [JIyOHHEI 3aJ10Ke-
HUSL C YBEJTMYEHUEM ITyOMHbBI 3a/I0KEHUsT PACTET 30HA BIUSHUSA, HO
YMEHBINATCSA AedopMalvy TIOBEPXHOCTH. 3aTeM PAacCUHTHIBAIOT JIe-
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" Puc. 4.1. @opmbl AeOPMIPOBaHKA BOAOYNOPHOTO: CIOSA NPH Pa3AUYHbIX
| pacmonoXkeHusx BhipaboTok: 71 2 — TPEUUHE! B CJI0€, PagBuBajomuecs oT
' eTO BepXHeil OBEPXHOCTH, 3 U 4 — TPEIIMHBL, Pa3BUBAIOIIMECS OT HIKHEH

TIOBEPXHOCTH €101, 5 H 6 — BHIPaGOTKH

dbopManuM COOpYXKeHUH, HaXONAIIUXCS B 30HE BIUAHUA BHIPAOOTKH.

Jlasiee onpenesisioT BEIUYNHY OCelaHUs TOPHBIX NOPOZ Ha/l KPOBJIEH

TOHHeJIsE, IPY KOTOPBIX iehopMaLlvi 3eMHO TOBEPXHOCTH He TIPEBbI-

CAT JOIyCTUMbIX 3HaYeHHH. Ha ocHOBaHNM TOJTy4eHHBIX PE3Yy/IbTaTOB
BHIGUPAIOT CTTOCO6 BeleHNs IIPOXOIECKUX PabOT, BU/BI KPEIH, THIIEI
TPUMEHAEMBIX MAIINH ¥ MEXAaHU3MOB.

I[To3eMHbIe BOIBI IIPE/CTABIAIT coboit Hanboee AMHAMAYHYIO
KOMIIOHEHTY Te09KOTIOTHYECKOM CPEMIBL, BANSHHE KOTOPOH 0COGEHHO
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Puc. 4.2. O6nactu casuxe-
HUSA TODHBIX Topox: 1 —

'(( /' 3ona oOpymenus, 2 — 30Ha
/ {,' 5 ", TpemuHO0Gpa3oBanusd, 3 —
.

2% /XA obrnacth mporuba, 4 — 06-
7 PACCREY, " . JIacTh CABUKEHUI
272 2 “

DS
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CHJIPHO TIPOSBJISIETCA B YCJIOBHSAX IUIOTHOM 3aCTPOMKM TOPOICKUX
Teppuropuil. IIpu paspaGoTke NPOEKTOB CTPOUTENHCTBA HO3EMHBIX
¥ 3301y 6JIEHHBIX COOPYXeHHUit Heo6X0uMO TIPOBOJUTH IIPOTHO3HPO-
BAHHE THAPOTCONOTHIECKMX YCAOBUHA OCBAMBAEMON TEPPHTOPUH Ha
PasHble IIELUOAbI BpEMEHH:

KpaTKCCPOYHOE MPOrHO3UPOBaHME — HA HEPUOJ IIPOU3BOACTBA
paGoT HYJ:€BOTO IHKJIA;

Cpelr.eCPOYHOE NPOrHO3UPOBAHHE — HA MEPUOJ BLIILOTHEHHS OC-
HOBHBIX >TPOUTEIbHO-MOHTXXHBIX paboT 1 BBOZa 06heKTa B 3KCILIY-
aTaImo; '

AOZCOCPOYHOE — HA IIEPHOM IKCILTYyaTAIIHH 0OBEKTA.

Cpok IPOTHO3a BO' MHOTOM OIPENENSET €r0 TOTHOCTD: YeM 60TTh-
1€ CPOK, TEM MEHBIIE TOYHOCTh MporHo3a. I1oaToMy cocTaBiieHHbIE
TPOTHO3bI HEOOXOMMMO KOPPEKTHPOBATH Ha OCHOBAHMH THIPOTe0JIo-
THI€CKOT0 MOHUTOPHHTA, POPMHPOBAHHSA H HCIIOMb30BAHHSA HHPOD-
MalMOHHOTO OaHKa JaHHBIX.

Hepocratouno nomnoe nsyuenue u yuér HHKEHEPHO-TEOIOTHYe-
CKMX U TUAPOTE0JIOTHYECKHUX YCIOBHH paiioHa CTPOMTEIbCTBA MOKET
IPUBECTH K KAaTACTPOPUIECKHM MOCIIEACTBUAM, KAK, HaIpHMep, 3TO
npousonuto B 1998 rony npu crpoutenscTBe TOHHES AUaMETPOM
4 M, uaymero nox yuuuei Bompimas AmutpoBka ot OX0THOTO psAzxa
mo CtpactHoro 6ynbBapa B Mockse. TonHeNb AMMHON 740 M Coopy-
KaJICA IMUTOBBIM CIIOCOGOM B YCJIOBUSAX ILIOTHOH rOPOACKOM HCTOPH-
YECKOH 3aCTpoliku Ha riybune 20—30 m. IIpu BHe3anHON BCTpede ¢
BOZIOHOCHBIMH TI€CKAMH, NDOHUKIINMY B TOHHEJIb, Ha TIOBEPXHOCTH

TIPOM30MII0 06pa3oBaHHe BOPOHKH JHAMETPOM OKOJO 30 M 1 065E-
MOM 0K010 500 M3,
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B 1995 roay nmpomnsonuto paspynieHHe U 3aTOIJICHHE HEeHTPalb-
HOHM 4aCTH [EepeTOHHOTO TOHHeNs MeTponosaureHa B CankT-Ilerep-
6ypre, epeceKalolleTo MaleooNuHy B paiioHe ctanuuy «Ilromans
MyxecTBas. B KadecTBe IPUYHH CIEIMATUCTH PACCMAaTPUBAIOT CO-

“BMeCTHO€ ﬂeﬁCTBHe HECOBEPUICHCTBA KOHCTPYKIITUU TOHHEIA, ITIOCT-

poerHoro B 1971—1975 rozax, u nmposiBfieHus psifia HHKeHEePHO-T€0~
JIOTUYECKUX U THAPOTE0JIOTHYECKUX (PakTOPOB, IPOMTHOPUPOBAaHHbBIX

. IIDM IPOEKTUPOBAaHUH.

2. Bo epems cmpoumenvcmea — 3KOJOTHYECKAS OIeHKA: TEXHOJIO-

' TYM TIPOM3BOJACTBA PaboT, TUKBUAANMH CTPOUTEIBHOMN IIOMIAAKH,
- obmiero 6aroycrpoiictBa Teppuropun. Hanpumep, npu BossegeHun
roproro ToHHeA Aznep B llIBeiiiiapiy BRIHYTYI0 HOPOAY HCIOIb30-
* BaJIM JIS 3aCHIIKH OTPabOTaHHOTO IPaBHITHOTO Kaphepa B 30HE ce-
- BEPHOTO TIOpTajla TOHHeNs. I'yMycoBble MO4BE, pa3paboTaHHEIE Ha
. yUaCTKe OTKPHITHIX PaboT, UCIIOIb30BATH IS PEKYJIbTUBALMU TEP-
PUTODHH, HAPYLIEHHOW TIPH CTPOUTEIBCTBE, YTO ITO3BOJIUIO BOCCTA-
'HOBMTb EPBOHAYAIbHBIH JaHAUIA(T U IIPOBECTH HA OTAEAbHBIX yIaCT-
. KaxX JOTIOJHUTeIbHbIE JleconocankH [Jaidxcecm 3apybexcrot ungop-
- mayuu, 1996].

Hauboiee CYIIECTBEHHOC BMCIIATEAbCTBO B 3KOJIOTHIO HHOA3EM-

' 'HOrO NPOCTPaHCTBA IPOUCXOAMT Ha 3Talle CTPOHTEIbCTBA IIOA3€MHO-
_ TO COOPYXeHHs, T.K. IOCAeCTBUSA TEXHOTEHHOTO BMEIIATENbCTBA B
" yIEeCTBYIONIYIO 3KOCHCTEMY HOCSAT HeobpaTHMbIH xapaktep. Ilpu
' Be[ICHHH TOA3EMHBIX pabOT B TOPOJCKUX YCAOBHSIX, KPOME 3TOTO, He-
~ 66x0aMMO o6pamaTh BHIMaHHE HA COXPAHHOCTD 3MaHUM U COOpPyKe-
- HUM ¥ Ha U3MEHEHNe THAPOTe0JOTMYECKOr0 PEXKUMA TOA3EMHBIX BO/.

C ToukH 3PEHHUA 3KOJOT'MYHOCTU BCE€ TCXHOJIOTHU IIPOU3BOACTBA

- OZ[3eMHBIX PAGOT MOXKHO TIO/PA3/AEMUTh Ha:

¥ T€XHOJIOTUH, HEYYUTDHIBAIONINE 3KOJOTHYECKHE Tpe60BaHHﬂ;
TCXHOJIOTUH, YYUThIBAIOITHC 3KOJIOTHYCCKHE Tpe6OBaHI/IH B HesB-

. HOM BUAE;

TEXHOJIOTHH, B KOTOPBHIX 3KOJOTHYHOCTh BTOPUYHA IO OTHOIIIE-
HMIO K 9KOHOMHUYHOCTH;

TE€XHOJIOTHH, HaIlPaBJE€HHbIE HA MUHUMM3AILMIO HETATHBHOTO BJIH-
AHUA Ha IPUPOIHYIO CPELY. ’

MHnorue rofsl TpH CTPOUTENBCTBE MTOA3EMHBIX COOPYKEHUHN HC-
TIOJIb30BAJIUCH TEXHOJOTHH 1-TO M, YaCTUYHO, 2-T0 THUIIOB. HUKaK He
VMHMTBIBAJIOCh U3MEHEHHUE CIIONTHOCTH CKATBHOTO MaCCHBA IIPHU IIPO-
BeZleHHH OYpOB3PHIBHBIX PaboT, BAUAHHE [{eMEHTAIIHOHHEBIX 3aBeC U
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JpeHaXkel Ha THAPABJINYECKHH DEXUM IOA3EMHBIX BOJI, BO3MOX-
HOCTb IIOJTHOTO OCYIIEHHS BOJOHOCHKIX TOPM30OHTOB M MHOTOE Jpy-
roe. Biusiaue BO3BOAMMOTO NOA3EMHOTO COOPYKEHUSI HA DKOJIOTHIO
TI0/[3eMHOTO ITPOCTPAHCTBA YYUTHIBAIOCH JHLIb B TOM CJIy4ae, eClIH
U3MEHEHHE WHXXeHEPHO-TeOJOTHIECKUX U THAPOTE0JIOTHUECKUX YC-
JIOBU#i BMENIAIONIETO MACCHBA MOTJIO CKa3aThCs Ha HAAEXHOCTH M
6€e3011aCHOCTHU CaMOTO COOPY KEHHSI.

B nociieanue rofsl, Kak 3a pybexom, TAK U B Haliel CTPaHe, IIPHO-
PHUTET OTHAETCS TEXHOJOTHAM 3-r0 U 4-ro Tunos. Corjacao MI'CH
1.01-98 «...mpu pa3paboTKe IPOEKTHOM JOKYMEHTAIMH JOJIKHA obec-
[IEYUBATHCS MPUOPUTETHOCTH BOITPOCOB OXPAHBI OKPY’KaIOILEH cpe-
ABl, PallUOHATIBHOrO IMPHPOAOIOJb30BaHUSA, 3alUTH 3I0POBbS U
($hOpMHPOBaHMS IKOJIOTHYECKH Oe30MmacHo# cpeibl obutanus». Ilpu
BEIOOPE c11ocoba mpou3Bo/CTBa paboT BCE Yalle MpeANOYTEHHE OT/Aa-
ércst HauboJiee IKOIOTHYHBIM CTIOCOOaM CTPOUTENIbCTBA. K HUM MOX-
HO OTHECTH:

1. CTPOUTENBCTBO CTBOJIOB OYPEHHEM;

2. crioco6m1 GecTpaHIIeHHOM TPOKJIaIKH HHKEHEPHBIX KOMMYHH-
Kalluii; '

3. cnocob «cTeHa B TPYHTEY;

4. HoBoaBcTpuiicKuit ToHHeAbHBIN MeTon (HATM);

5. oTlepeXaroIuii SKPaH;

6. IMMTOBOM W MEXaHU3MPOBAHHBIN CIOCOOBI MPOXOAKHU, B TOM
4HCIie ¢ MPUrpy3oM 3ab0sl.

IIpumenenHe CIENUATbHBIX METOZIOB CTPOMTEIBCTBA B CIOKHBIX
MHXEHEePHO-Te0IOTHYECKHX YCIOBUSX, B YaCTHOCTH, IEHOTPYHTOBO-
TO TpUTPy3a 32605 NPH MIUTOBOM IIPOXOJKE MEPErOHHOTO TOHHES
METPOIIOJIUTEHA, PACTIONOKEHHOTO B AJIIOBUAJIBHBIX ITOpOZiax B T. Ba-
nercus (Mcmanus ), IO3BOJIUIO BRIZIEPKAThH CPEHIE 3HAUEHUS JIOITY-
CTHMBIX IPOCA/IOK 3eMHOMN MMOBEPXHOCTH B mpezeitax 3 MM. Mcmosib-
30BaHME MBLIOOOPA3HOM ITEHBI, IOMUMO CHWKEHHSI IIPOHUIIAEMOCTH
¥ TIOBBIMIEHUST YCTOMYUBOCTH I'PYHTOBOTO MAaCCHBA, ITOBBILIAET BS3-
KOCTb BBIHMMaeMoii mopoasl. IIpu atoM yaydmaiorcs e€ TeXHOIOTH-
4eCKHe CBOMCTBA, CHUXKAETCSI abpasUBHOCTD IIECYAHBIX U TPABUITHBIX
dpakumii, IOBHMIAIOTCSA IKCIIyaTAIIMOHHBIE XapaKTEPUCTUKHU ITPO-
XOIYECKOTO KOMILIEKCA B I[EIOM.

IKojiornuecku Ge3omacHble TEXHOJOTUM CTPOMTENbCTBA U DKC-
IUTyaTallMy TO3€MHBIX OOBEKTOB MO3BOJISIIOT IOCTHYb HOBOTO YPOB-
HSI OCBOEHHS TIOI3EMHOTO TPOCTPAHCTBA 32 CUET:
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— Goiee HIMPOKOrO HUCIIOJIb30BaHNA IOI3¢MHOT'0 IMIPOCTPAHCTBA,
KaK CcpeAbl oOUTaHMS YeJIOBEKA;
— pacuiMpe€nu:A obJacreit IIpUMEHEHHS IUTOBON U MEXAaHU3HUPO-

~ panno¥ mpoxoaku 1 HATM;

— TBOpYECKOro HCIIOJb30BAHNA IIOJ3€MHOr0 MHPOCTPaHCTBA,

° CTPOHMTEJIbCTBA MOJ3EMHBIX COOPYXKEHHIT HOBOTO MOKOMCHUS W pas-
. BUTHS TTOJI3EMHBIX HHGMPACTPYKTYD € y4€TOM TpeOOBaHUH IKONOTHH,

— IpUMEHEHMs] COBPEMEHHBIX IO/IXO/I0B K ITPOEKTUPOBAHUIO MO/~
3eMHBIX COOPY KEHHIA, 6asHpyIOMMXCs Ha TAKHX JHCIMIVIMHAX, KaK IO/

*
© “3eMHadA apXHTeKTypa, CTpOI/ITeJIbHaﬂ re0TEXHOJOTHUS, TEOHUKA™ H IIP.

Emé ogHHM BakKHBEIM acClIEKTOM Mo3eMHOM 5KOJIOTUH SABJISETCS

' ‘33IMTa TTO3€MHBIX BEIPABOTOK M IOMEIIEHHUH OT MOBBIIIEHHBIX KOH-
 menTpanuii pagona**. Pajon NOBCEMECTHO MOCTYTAET B atMocdepy
' ¥3 TOJIIIH 3eMJIH, O/[HAKO €T0 KOHIIEHTPAIMU B aTMOC(EPHOM BO3AY-
. Xxe BeCcbMa HE3HAUWTEJbHBL. B 3aKpBITHIX MMOJ3EMHBIX MOMEIIEHUAX
- 5TH KOHLEHTPAI[MH, IOCTUTHYB ONPEIEJEHHBIX BeIMYNH, MOTYT HaHe-

cTH ymepb 3710pOBbIO JIOAEH.

Haubosee sbPeKTHBHBIM CIIOCOOOM CHIKEHMST KOHLEHTPAlnH
paioHa SIBJIAETCS IPAaBUIIBHO T0[00paHHast i HalPAB/IEHHAsH BEHTH-
sistigusi. TIpH 5TOM He PEKOMEH/IYeTCsi OPTaHM30BBIBATE IIMPKYJISIIIO

- 110 OMEIEHHIO OZIHOTO U TOTO e Bo3Ayxa. KosimiecTso palloHa, 10~

'CTyIIaIOH.IeI‘O U3 MOA3EMHBIX BOJ, CHH)I(aIOT nyTeM TINATEJIBHO opra-

. HM30BaHHOH U BBITIOTHEHHOM THAPOMU3O0JJAIINN H JpE€Haxa.

* [eonuxoil HA3BIBAETCS HOBOEe HaydyHOe HalpaBJeHUe B H3yYEHWH NOJ-
3eMHOI0 IIPOCTPAHCTBA, Gasupyloleecs: Ha JOCTHXEHUAX CTPOUTETLHOH Ieo-

TEXHOJOrHM ¥ TEOPHUM NMPOSKTUPOBAHUA K OCBOEHUS HEAP.

* Do — WHEDTHBIA PaMOAKTHBHbIN a3, He MMEIOIIIHIi 3aMaxa, BKyca ¥
1uBeta. OH BblAeIseTCS M3 Paus — OJHOrO M3 MPOAYKTOB pacmaja ypaHa,

""" TpyaHO 06pa3yeT COeIUHEHHUS C IPYTUMH BElIECTBAMH, HO IPH 5TOM CaM pas-

JlaraeTcs Ha M30TOIIbI TIOJIOHUS, CBHHIIA U BUCMYyTa, Ha3blBaeMble HEJ0JITO-
BEYHBIMU IIPOAYKTAMH Paclaja pajoHa. VI30TOIEI pa/ioHa U MOJIOHUS ABJIA-
10TCS @-aKTHBHBIMH, CBHHIIA U BUCMYTa — (- H Y-aKTUBHLIMU M TTPENCTABIA-
9T 060l B3BEIIeHHbIE YACTHLE! ¥ CBOOOIHbIE HOHBI, IPOHUKAIOIIHE B Opra-
HU3M 4eJ0BeKa Yyepe3 ABIXaTeNbHble MY TH.

He6opImoe KoAu4eCcTBO YpaHa M Pajus HPHCYTCTBYET, TPAKTUIECKH, B
Jlio6OM TPyHTE KK CKaIbHO# mopoze. JacTh razaoobpasHOrO pajioHa, 06pasy-
YOIIErocs IIPU Pacmajie Paius, BHICBOOOXKAAETCS U epeMEmaeTCs o mopaM 1

TpemmHAM. B BO3/IyX 30HBI IPOXOAYECKHX PabOT PafloH MOXKET NONaaTh U3
I0A3eMHBIX BOJ HJIH CO CTEH BbIpabOTKH.
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B nmociegHue neCATUIETHS TIPH CTPOUTEIBCTBE TTOA3EMHBIX CO-
OpyXeHMI KaK B Halllell cTpaHe, Tak U 3a pyb6esxoM, Bcé Goubiiee
BHHUMaHHE yIeIseTcss WH(POPMAMOHHOMY OO€CII€YEeHHI0 CTPOU-
TesbcTBa. [IpUYMHAMH IIPDOTECTOB MECTHOTO HaceJIeHUsl HPOTHB
CTPOMTENBCTBA SIBJISIIOTCSE: UIYMBI, IPOU3BOJUMbIE GYPOBHIM, BEHTH-
JASTOPHBIM YU KOMIPECCOPHBIM 000DYZOBaHMEM W BO3HHUKAIOIIUE
npH paboTe CTPOUTETbHBIX MAIIUH, MEXaHU3MOB U [IPU MPOBEIEHUH
GypOB3PBIBHBIX PaboT; IIBLIb, HOAHUMAEMast IIPH CTPOUTETBHO-MOH-
Ta’KHBIX paboTax, a TaK)Ke HEKOTOPbIE COLUAIbHBIE U CYyObEKTUBHEIE
¢dakropsl. C 3TMu npobIeMaMH CTATKHBAIOTCS KaK OTEYECTBEH-
HbI€, TaK U 3apy0OesxHble TOHHEAECTPOUTENH, YTO IIPUBOIUT K HEOH-
XOIUMOCTH TIPOBEECHNS PA3bSICHUTENbHBIX Oece/l ¢ MECTHBIMHU JKHU-
TeJISAMH U MIMPOKOTO PAcpOCTPaHEeHUST HOOPMAIIUU O CTPOUTEIb-
crBe. [Ipu cTpoutenbcTse ToHHENA Bupmencaopd B6ausu Iopuxa
(IllBeiinapusi) mpOTSIKEHHOCTBIO 5,4 KM HODMaJbHOE BeleHUe pa-
60T CTal0 BO3MOXHBIM TOMBKO MOCTE MOAPOOHBIX Pa3bACHEHUH U
JEeTaIbHOTO HH(POPMHUPOBAHUSI MECTHOTO HACEJIEHHUS O BBITOJIHsIE-
MbIx paborax [Datteln, 1998]. B CIIIA npu NnpoeKTHPOBaHUU U
CTPOUTENBCTBE NOA3EMHBIX COOPYKEHHH B 00513aTEILHOM HOPSIAKE
VYMTHIBAIOTCSA BIMSHUAE HA OKPYXKAIONUIYIO CPeNy M MHEHHE HaceJle-
HUsI, JKHUBYIIETo B paifoHe cTpoHTeabcTBa [Brierley, Smith, 1998].
DUHCKYIMU CTPOUTETHHBIMA HOPMaMU PEKOMEHYETCsI 3ab1aroBpe-
MEHHO VBEIOMJISATH XUTEIEH TOMOB, PaCIONOXKEHHEIX B PainyCe He
menee 100 M oT MecTa BeJeHUs TOA3eMHBIX paboT. B yBemoMieHnu
JOJIXHBI YKa3bIBAThCSI: Ha3HAYEHUE CTPOUTEIbHOM NIIOMAAKH, (PUp-
Ma-CTPOUTEb, TOAPSAIYUK, CPOKH CTPOUTENBCTBA U TeneOHBI A
HOJIYYEHHS TOMOJTHUTENbHOU WHPOPMAIIMU U TIOJAA4YH BO3MOXHBIX
xanob [Caapu, Peinucmo, Jaiine, 1993)]. Cuuraercsy, 4to npasiu-
Basgi MHGOPMANHUSA O TPOXOAYECKUX paboTax IO3BOJUT OCAabUTH
IPEeB3sTOE K HUM OTHOIIEHUE U COKPATUTh KOJIMYECTBO Kal100 co
CTOPOHBI MECTHOTO HaCEJIEHUSI.

3. Ha nepuod sxcnayamayuuu — pa3paboTKa CHCTEMBI YIIPABJICHUS
okpyxamoreit cpenoit B coorserctBuu ¢ 'OCT P MCO 14001-98.
CucreMa ympaBJieHus OKPY KAIOIEH cpeioii siBjIsieTcst 00miei 4acTbio
AJIMUHUCTPATUBHOIO YIIPaBIEHUSI ¥ BKJIIOYAET B ce0s1 He0OX0MUMBble
OPraHu3aIl[MOHHbIE CTPYKTYPbI, Pa3paboTaHHbIE IIPOLIEAY Pl U PECYP-
ChI 7151 pPa3PabOTKH, PEATU3AIMHU Y IOAIEPKAHUS TPOTPaMMBI 9KOJI0-
THYECKOU 6Ee30TMACHOCTH TT03eMHOTO 00BEKTa Ha BECh MEPHOJ DKC-
LTy aTaliy. :
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Hanpymep, TpA IPOHUKHOBEHHH BOJbI M3 9KCIIyaTHPYEMOTO
[10/I3EMHOTO COOPY’KEHUsI B TOPHBIIl MaCCHB BO3MOXXHO HaCTHIHOE
WIM TIOJTHOE paspyLeHHe TOPHBIX IOPOJ, 32 CIET XUMUYECKOU cybdo-

- 3uH, TPUBOASIIEH K 06pa30BaHUIO KapCTOB. Haubosinel pacTBOPH-

MOCTBIO 06/I/[AI0T: TAIOU/Ibl (KaMEHHAA ¥ KaauilHasg con), cyIbda-

51 (THIIC, RHTHAPUT) U Kap6OHaThl (M3BECTHAKH, 1OJIOMUTHI, MEpre-
", Men). Ha puc. 4.3 npuBoauTcst mpumep oGpasoBaHus KapCTa 3a
' CYBT IIPOHMKHOBEHHUsI BOIbI U3 HATIODHOrO TOHHEJS B TOPHbIM MaC-
© cuB, cofepXKamIAil BKIoUeHus runca. Ha yyacTke ATHHOM 4 M 1po-
| M30IITO OIyCKaHWe MofomBkl TonHens Ha 15 cu. Tlocae yranenus
. NOBpEXEHHO YacTH 06IHIIOBKY 6blIa ob6HApysKeHa KapcToBas 110~
© JI0CTb IIMPHHOM 2 M U ITy6UHOI B HECKOBKO MeTPOB. [T0710CTh 6bLTa
 3aBeTOHWPOBaHA, a Ha YYacTKe TOHHEs JUIMHOH 69 M 6bla BHITIOJI-
" HeHa ZIOTIOJHUTEIbHAs xKene306eTonHas 0bmioBKa [Borxos, Bopo-
" neuxuil, 3ypabos, Byeaesa, 1945].

4. Ha nepuo0d pexoHcmpyxyuu uiu nukeudauuu obsexma — yIET

| BTMSHHS MPOLECcca PEKOHCTPYKIMU WIM THKBUAALUH NOJ3EMHOTO
~ COOpY’KEHHsI HA CJIOKUBILYIOCA SKOCUCTEMY.

B 110C/IeJHAE TOBI OAHOM U3 HanboJee BaXHBIX npobieM TOpoa-

. CKHX arjoMepaidii CTaHOBATCS HEYUCIOJIb3yeMble U '3a6pouIeHHbIE
.’ JI0[I3eMHBIE COOPYKEHMUS: IOIBAIbI 3[AHUH, IITPEKU METPO, BEHTAJI-
. IMOHHDIE XO/IbI, HEUCIIOJIb3yeMbIe TI0/3eMHbI€ COOPYKEHHU IIPOMBIII
. JIEHHOTO, FPAX/AHCKOTO 1 CTIeHWANIbHOT0 Ha3HAUCHUs, B HacTHOCTH,
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Puc. 4.3. IIpumep KapCTOBOH IOJIOCTH, obpasoBaBuieiica H3-32 YTEUKH BOAEI
113 TOHHeJIsI B MACCUB.
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00beKTH rpaxaaHckoi 06opousi [ Konioxos, [ogopoea, 2000]. «HcT-
PYKIIMS O HODPAIKE TUKBUIALMUH U KOHCEPBAIMHU TOJ3EMHBIX COOPY-
JKEHWMiA, He CBSI3AHHBIX C JOObIYEl TI0IE3HBIX HCKOTIAEMBIX»>, YTBEPK-
nénnast [TocranoBnenueMm TocroprexnHaxszopa Poccuu Ne 34 ot
02.06.98 r. mpeaycMaTpHBaeT HEOOXOAUMbIE MEPOIPHSTHS, B TOM
qHCIie HKOJOTHYECKOH HAaNPaBJIeHHOCTH, CBsI3aHHbIE C JIMKBUAAIMEH
U KOHCepBaIMeil oA3eMHBIX COOPYXeHuii. B mpoexTe JMKBUAaIMK
WM KOHCEPBAIMH [TOI3EMHOTO COOPYKEHHS HOJKHBI OBITh pa3pabo-
TaHBI TEXHUYECKHE pelleHUsI U MEPOTIPUSATHS TIO:

— 00€eCIeYeHHI0 YCTOMYHUBOCTH BHIPAOOTOK UM UX UCKYCCTBEH-
HOMY OOPYIIEHHUIO [JIsI TPEAOTBPALIEHHS IIPOBAJIOB U HEAOILYCTUMBIX
nedopMairiii 3eMHON TOBEPXHOCTH;

— MpeIOTBPALIEHUIO 3arPsA3HEHHI Te0JIOTHIeCKOH, THAPOTe0Jo-
TUYECKOU CPe/ibl U BOAHBIX OOBEKTOB;

— JIMKBUZAIMH TIPOBAJIOB, TPEIMH, JIOKAIU3aI[UU ONACHBIX YYaCT-
KOB;
— PeKyJbTUBAallUM HAPYIIEHHBIX TEPPUTOPHIA;

— NpeOTBPAIIEHHIO [IONAJaHUs B MOA3EMHBIE BRIPAOOTKHM Jitozeit
U )KMBOTHBIX. :

[Ipu TUKBUAALUY MOA3EMHBIX COOPYXXEHHUH MO 3aCTPOEHHBIMHU
TEPPUTOPHUSIMH HEOOXOAMMO NMPELYCMATPHBATh 3aKJIAAKY (3alOJIHE-
HHe) BEIPaGOTOK, PACIOIOKEHHBIX Bhllie Oe30macHo# ryounsl. Ipu
3TOM HEeOOXOAVMO MPEAYCMOTPETh TEXHHYECKOE OOECIEYEeHHE Ha-
OJII0IeHUI 32 COCTOSTHUEM TIOA3€MHOTO COOPYKEHHUS U €T0 BIAMSHUS
Ha OKDYXaloUylo cpeay (TOPHO-IKOJOTMYECKHI MOHUTODHHT) Ha
NepPHO KOHCEPBAIIMM UM CTAOMIU3AIMY THAPOAMHAMUYECKOTO Pe-
XKHMMa U [IPOIIECCOB CABHXKEHUA TOPHBIX MMOPOJ M 3€MHOM MOBEPXHO-
CTH IIPU JIMKBU/AIUH MTO3EMHOTO COOPYKEHHS.

HecMoTpst Ha NpUHSATHE COOTBETCTBYIOIHX 3aKOHOJATENbHBIX
HOJIOKEHMIT aHAJIM3 COBPEMEHHOTO COCTOSHHUA IOA3€MHOTO IIpPO-
crpaictBa Mockssl, Cankr-Ilerep6ypra, Camapsl ¥ IpYTHX TOPOZOB
Halei CTpaHbl YKa3bIBaeT Ha MPAKTUYECKH IOJTHOE OTCYTCTBHE CBO-
€BPEMEHHO MPOBEAEHHBIX MEPONPUATHI 110 JUKBUAAIUU HJIHU KOH-
cepBaIMy MOA3EMHBIX BhIpaboTOK. CylecTBYIoINasi CHTyalus IpH-
BOAWT K MHOTOYMCJIEHHBIM NPOBajiaM 36MHOI/I MOBEPXHOCTH U BO3-
HUKHOBEHHUIO aBapUIHBIX CHTYaIlHii.

5. I'IOBTOPHOE MCMNOAb30OBAHUE NMOA3EMHbIX
COOPYXEHMUA U OTPABOTAHHbLIX TOPHbIX BbIPABOTOK

Kak yake 6bLI0 IOKa3aHO BhILIE, B [IOCTEHUE TO/Ibl OHOM U3 HaH-

‘3:6onee Ba’KHBIX MPO0GJIEM TOPOACKHUX AarJIOMEPALMi CTAHOBATCS HEHC-
nonbsyeMme 1 3a6ponIeHHbIE MOJ3€MHBIE COOPYXKEHUS PA3TUIHOTO
- Ha3HAYEHHL

OTpaboTaHHbIE NTOA3EMHBIE TOPHBIE BHIPAGOTKH ¥ HEMCIIOJIb3Ye-

:mee 110 TIPSMOMY Ha3HAYEHHIO [OA3eMHBIE COOPYXKeHHUs (B IEPBYIO
- ouepenb 00BEKTHI TPAXKAaHCKOM 060pOHbI H CNENHAIBHOTO Ha3Haye-
HMs1) ABIAOTCA MOTEHLIAJIbHON Cpefod A pa3MelleHus pa3jny-
. HBIX OGBEKTOB H COOPYXEHHH. ITO MOTYT OBITS:

— XpaHWJIHIIA (XOJIOAMILHUKY, CKJIA/bl, Pe3epPByapbl BOAL, He-

TH, ra3a, He)TENPOLYKTOB, aKKYMYJISITOPhI Pa3JIMYHBIX BUIOB SHED-
UM,

— 0B6BEKTHI MPOMBIILIEHHOCTH (TIPENPHATHSA CTPOHHHAYCTPHH,

1 PaIMOaIEKTPOHUKY H IpUOOPOCTPOEHHS, JIETKOTO U CPEHETO MAITHO-
: crpoenist, 060POHHOTO Ha3HAYEHHs], BHICOKOTOUHbIE IIPOU3BO/ICTBA);

—T3C, TAC, TADC, I[TADC;
— rapa<u, aBTOCTOSIHKHU, IPEAIIPUATHS aBTOCEPBHUCA;
— NpeANpUATHA N0 ITepepaboTKe M yTHIM3alUM BPEAHBIX U pa-

| AMOAKTHUBHBIX OTXOMIOB;

— y6esxuma Ha 0cobbiit TEPHOZ, COOPYKEHHs TPaXTaHCKOH 060-

! 'POHBI;

— CIIOPTHBHBIE U KYJbTYPHO-3DENHIIHBIE OOBEKTEI, COOPYKEHHSI

- TOPrOBJIH, KyJIbTYPHO-OBITOBOTO OOCTyXKHBaHHsT HACETIEHHST;

 — y4e6HBIE, HAYYHO-HCCIIEOBATETBCKUE, SKCIIEPUMEHTAIBHbIE U
Ip. OGBEKTEL
' B cootserctBuu co CHull 2.01.55-85 «O6bekTHI Hapoz[Horo X0-
3siicTBa B MOA3eMHBIX TOPHBIX BHIpaOOTKax» HauboJee IEPCIEKTUB-
HBIMH [JIs1 9THX lleJeii ABASIOTCA BBIPabOTKH, OTBEYAIONHE CIEAYIO-
IHUM TpeGOBAHUSAM:
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— 3aKpeIVIEHHbE, TIONIEPKAHNE KOTOPHIX He TpebyeT LOmoTHu-
TEIbHOTO BO3BEIEHUs: KPEIH, MY HE3aKPEIJIEHHbIE, HAXOMSANMECS B
YCTOHYHBOM COCTOSHMY;

— uMeiommye rabapuThl He MeHee 4 M WHPHHBL, 2,4 M BHICOTHI,
CyMMapHO#t mwiomazsio 500 m2; ,

— TOPU3OHTATbHbIE WK CIA0OHAKIOHHbIE;,

— CyXH€ WM YACTUYHO 3aTOIIEHHbIE U3-32 OTCYTCTBHS CPELCTB
BOZOOT/IMBA (BOAONPHTOK H3 HE3aTAMIIOHHPOBAHHBIX CKBAXKHH U
TIO/IXOIHbIX BHIPAOOTOK He YYMTHIBAETCS).

B nepsyio ouepens mpennouTenne oTHAETCS TOPHBIM BbIPabOT-
KaM, IPOMIEHHEIM TIPH Pa3paGoTKe IiIca, H3BECTHSIKA, KAMEHHOM 1
Ka/TMHHOM COJIeH, PyNHBIX MECTOPOKIEHYH, He TOIekKAITHE 3aKIA-
Ke, 0OpYIIEHNIO HITH 3aTOMIEHHIO; OKOJIOCTBOIbHBIM ABODaM, KaMe-
PaM M KaNUTaIbHBIM BbIPaBOTKAM AEHCTBYIONMX YTOMBHBIX IAXT,
CIELMATbHBIM TIO[3EMHBIM COODYKEHHSIM TOHHETBHOTO ¥ KAMEPHOTO
THIIOB.

lns XpaHenus HeTENPOIYKTOB MOIYT MCTIOJIb30BATbCS BHIPA-
GOTKH CITeyIOMHUX THIIOB:

1. oTpaboTaHHbIE KaMePbI PACCOTOIPOMBICTIOB:

— uMelommye 61M3KYI0 K IIPaBUIbHOH HOPMY IONEPEYHOTO Ceve-
HUH, IDH AaMeTpe KaMephl He MeHee 20 M;

— PaCloJIaraloniuecst B MaCCUBaxX KAMEHHBIX COJIEH, He MMEIONHX
NIOCTOPOHHUX BKJIOYEHHA (OGUTYMOB, CyabMUAOB, Colell Katus u
MarHus);

— He UMelolye 06pymeHni KPOBIH U CTEH;

2. OKOJIOCTBOJIbHBIE /IBOPHI, KAMEPHI U KaNHUTAIBHbIE BHIPAGOTKH
OTPabOTaHHBIX U AEHCTBYIOIMX TIPEANPHSTHH [0 J0GBE TOME3HHIX
HCKOIIAEMBIX:

— 3aKPeIUIEHHbIe KaMeHHOM, GETOHHOM HIIH e1e306eToHHoI 06-
ZITIKOH TIPY [IOJIHOM [AEMOHTAse 0GOPYLOBAHHS U ATIIAPATY PHI;

— HE UMeIoIre OOPYLIEHWI KPOBIIM 1 CTEH;

— He TlepeceKaeMble KPYIHBIMY TPEIIUHAMMU U PA3IOMaMH.

B vacTHOCTH, BO3MOXHO BTOpMYHOE MCIOIBb30BaHMe Hesameii-
CTBOBAHHBIX BHIPaGOTOK DYHKIMOHUPYIOWETO TOPHOrO [PeATpHS-
THsI 10 ,06bIY€ MOJIE3HBIX UCKONIAEMBIX — HA IPYTOM TOPU3OHTE MM
y4acTKe IIaXTHOTO 11oJis1. CoueTanue J06HIYY TIOIE3HBIX HCKOMIAEMbIX
C BTODHUYHBIM MCNOJIb30BAHHEM BHIPAGOTOK SBISETCA HOCTATOYHO
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paloHaIbHBbIM pellileHHeM, TO3BOJISIONINM CYyIIECTBEHHO MMOBLICUTD
KOMILIEKCHOCTH UCTIOIb30BAHHUSE HEJD. :
st pasMenieHns TOAbKO 3aNIMTHBIX COOPY XKEHHH IrPaxJaHCKOM
0OOPOHBI MOTYT MCIIOJIb30BATHCS FOPHbIE BHPaOOTKH, HE TIOABEPTa-
IOIIMECs 3aTOIIEHMIO MAXTHHIMA Y MOBEPXHOCTHBIME BOJAMH, 3a-
ra30BbIBAaHUIO BPEIHBIMU, B3PHIBYATBIMK U BO3TOPAONIHMHUCS Ta3a-
MU, UMemonIe rabapuThl He MeHee 2 M IIMPHUHBI, 1,8 M BBICOTH U
- IIJI01azb, AOCTATOYHYIO /171 pasMenieHus He Meree 10 yKprIBaeMbIX
AmoneH. :
. 3amnpemieHs! K NOBTOPHOMY HMCIIOJIb30BAHUIO CJIEYIONIUE BHIBL
- BbIpaboTOK:
! HaxOASIIMECS B 30HAX BO3MOXHbIX 3aTOILIEHHH NABOJKOBBHIMH
' BOAAMU, B TOM YHCJIe ¥ IPY BHE3AITHOM Pa3pylIeHIH IHIPOTEXHUYe-
CKHX COOpPYXEeHUH; ,
. mpo#néHHBIE B CUTBHO OOBOAHEHHEIX, CIA0BIX, HEYCTONYUBBIX,
*'3aKaPCTOBAHHBIX TOPHBIX NOPOAAX C MHTEHCHBHBIMY ONOJI3HEBbIMH
| ABJIEHUAMM, a TAaKXe TOPOJaX, CKIOHHBIX C CAMOBO3TOPAHHIO, TOP-
' HBIM yJapaM, BBIAEJISIONIMM AarpecCHBHLIE BEU[ECTBAa, BPENHBIE,
. ‘B3pBIBYATHIE ¥ BO3rOPAIONIMECS Ta3bl, UMeoNIHe TOBHILEHHYIO pa-
¢ TMOAKTUBHOCTE; ' '
MIEPECEKAIONINE YYACTKH C GOJIBITUMU TEKTOHUYECKUMHU HapyIIe-
. HUSAMHU. ‘
. Bmab6ax. 5.1 npuBoAATCI MUHUMAJIbHBIE Pa3MEDPHI HEKOTOPHIX BH-
- II0B BbIPaOOTOK, JOIYCTUMBIX /7IsI HOBTOPHOTO UCIIOTb30BaHMU.
[ToBTOpHOE MCTIOAB30BaHKE TIOA3EMHOTO MTPOCTPAHCTBA Ga3UPY-
_-€TCs1 Ha MPUCTIOCO6IEHNH YKe MMEIOIUXCs TEXHOTEHHBIX €MKOCTeMH
7151 HOBHIX Testeit. [Ipu 5TOM BakHYIO POJIb MrpaeT hOPMUPOBAHHE
. MIaHUPOBOYHBIX PEMIEHHI pasMelenus 6y aymeit ”HPACTPYKTyphl
B yXKe CyLIeCTBYIOIUX COOPYykeHusAX. Hepeako 3To mpuBOAUT K BHI-
. TIOJTHEHUIO JOTIOMTHUTEIbHBIX IPOXOAYecKUX paboT, 0coGeHHO B TOP-
/ HBIX BbIPaBOTKAX, KOTOPbIE HE IPEIHAZHAYAINCH AJIS BTOPUYHOIO
* ucnosnp3osanus (puc. 5.1, a,6,6). [lpu nepenpoduaupoBanum moa-
" 3eMHBIX 06BEKTOB Pa3JHYHOTO HA3HAYEHHS Takue paboThl, B 6071b-
HMIKHCTBE CIyYaeB, IPAaKTHYECKH MCKII0U9eHs! (puc. 5.1, 2,0). Haubo-
Jiee ONTHMAJIbHbIE BAPUAHTHI IIJIAHUPOBOYHBIX PEIIEHUH IPENCTaBIIE-
HEl B maba. 5.2. Ha puc. 5.2 u 5.3 nokasaHbl BO3MOXXHbIE BapUAHTEL
TOBTOPHOTO MCIOJIb30BAHUSI FOPHBIX BHIPAOOTOK M TOA3EMHBIX
00BEKTOB.
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Tabruuya 5.1. MuHEMaIbHbIE Pa3MeEPH OTPaGOTaHHBIX MOA3EMHBIX
TOPHBIX BBIPa0OTOK, AOIYCTUMBIX K ITOBTOPHOMY MCIIOJIB30BAHUIO
(w0 CHulII 2.01.55-85)

Ne TlonzeMubie OOBEKTH M OTAENbHBIE TIOMeNleHHss | MuHuMasnbHbIe pasMe-
Phi BHIPaBOTOK, M
IlMupuna | Beicota
1 | Ilexa: MexaHU4YeCKHIl, HHCTPYMEHTAIBHBIIA, 6,0 3,6/4,8*
aBTOMaTHU3alUH U MEXaHU3aI[HH1, PEMOHTHO-
HHCTPYMEHTANbHBIH
2 | Llexa: peMOHTHO-MeXaHUYECKHIA M 3arOTOBH- 70" 4,2/54
TeIbHBIH ,
3 | JIabopaTopuu, BcmoMoraTeIbHBIE IIOMENIEHUS 6,0 3,0
4 | Cxuaackue oMellleHUs1, BEIYUCIUTEIbHBIE 4,0 3,0
KOMILIEKChI
5 | ApXuBH, KHUTOXpaHHJIMIIA 4,0 2,5/4,5
6 | MyseiiHble XpaHHIHILIA 4,0 4,0
7 | CkJa1pl KOHCEPBUPOBAaHHOMN MPOIYKIIMH - 5,0 4,8
8 | 3epHOXpaHMIHIIIA 8,0 6,0
9 XononnﬁbHHKn U CKJIAJIBI IPOJIOBOJILCTBUS 50 3,2
10 | Bunoxpanunuia 6,2 3.6
11 | TpubHULB 3,0 2,2
12 | NaxybaTops 4,0 2,2
13 | Crosuku
JIETKOBBIX aBTOMOOUJIEH 6,0/4,5** 2,2
aBTOOYCOB 0c060 Masoro KIacca 6,5/5,0 2,2
aBTOGYCOB MaJIOro KJjacca 10,5/5,5 3,2
TPY30BHIX aBTOMOOHIIEN Masoif rpy3o- 6,5/5,0 3,2
MOIBEMHOCTH
IPY30BbIX aBTOMOOUJIEH MaJIOH M CpeIHei 9,2/5,2 3.4
IPy30MOIBEMHOCTH
IPY30BBIX aBTOMOGHIEH 60IbIION rPy30- 9,5/6,0 3,6
MOIBEMHOCTH

OCH

* BricoTa moMelleHui B yucauTeNe — 0e3 IPUMEHEHHS II0ABECHOTO 060-
PYZOBaHHS, B 3HAMEHATEJIE — IIPH MPUMEHEHHH [TOJIBECHOTO 060PYAOBaHUS.
** IlupuHa nomelleHUH B YHCAHTENE — IPH OJHOPSAIHOM paccTaHOBKe
TpancnopTa nox yriom 90° k ocu ipoessia, B 3HaMeHaTese — IMOJ YoM 45° K

npoe3jaa.
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Puc. 5.1. [IpuMepsl IVIAHMPOBOYHBIX PELieHHH TTO/I3EMHBIX 00BEKTOB, pasMe-

1aeMbIX B 0TPabOTaHHBIX TOPHBIX BHIPaBOTKaX:
@ — yIopsA0YeHHas KOHHUTypalks, 6 — HeyNopAAoYeHHas KOH(UIypaius, 8 — cxe-

'Ma BO3MOXHOTO YIIOPSA/IOYeHHsT HeyIOpA04eHHOH KOH(HTYPaItuH, 2 —TOPHEIE BHIPA-

6OTKM, TIPOKEHHEIe IO 3AAHHBIM NApaMeTpaM, 0 — APXUTEKTYPHAHA OPraHW3aNus
TOpHO#H BHPaBOTKH /171 HIOBTOPHOI'O MCTIONb30BAHUS
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Bcé BrimenepeunciieHHOE, B IEPBYIO OYepeab, OTHOCHTCA K oTpa-
6OTaHHBIM FOPHBIM BhIpaboTkaM. OHAKO B KPYIIHBIX rOpofiax U ro-

POZlax-MeTarno/uCcax CymecTBYeT 3HaYUTeIbHOE YUCIIO HEUCIIOb3Ye-
MBIX MMOJA3€MHBIX COODPYXEHHH CaMOro pa3JIMYHOTO HA3HAYEHUS.
HacTp U3 HUX, B MIEPBYIO OYePeb OGBEKTHI rPAXAAHCKOMN 060poHBI,
32KOHCEPBHPOBAHBI M HAXOMATCSA MO HabMIOZEHHEM CIIEHATHUCTOB.
/lpyrie — B OCHOBHOM, HEHCIIO/Ib3yeMEIe IIPH SKCILIYATAIIUM BCIIO-
MoraTeJIbHble BEIPAGOTKH CTPOUTENBHOTO MepHOa: KAMEPHI, MIAXT-
HBIC CTBOJIBI, PYAABOPHI H T.IL — HAJEXHO 3aKPEIUIEHBl H He Mpej-
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Puc. 5.2. [InaHupOBOYHOE PellieH e O3 MHOTO CKJIAA ¢ BHYTPHUOGBEKTHBIM

TPaHCHOPTOM:

I — cymectayiomue nennkn, 11 — nepempraxy, H30JHpYIONIMe OT OTPaGOTAHHBIX IIPO-
cTpaMcTs, I1I — necropaemsie nepembruxu, IV — Heperopoka ¢ ABepbIo, V — HazeM-
Hble COOpYXeHHs; 7—5, 11 — cknafckme HoMewenus, 6— 10 — BEHTKaMephl, 72 —
MacTepckHe, 13 — aIMHHHCTPATHBHO-GHITOBbIE OMemenus, 14 — CTOSHKA Morpy304-

HBIX MEXaHH3MOB, 15 — KoTenbHas, 16 — TpancopMaTopras, 17 — TOTPY304YHO-pas-
rpysoynas mnargopma, 18 — asrogopora
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CTaBJIAIOT ONMACHOCTH JJISI T€OIKOJIOTHYECKOM cpeabl TopoJoB. Tpe-
ThbH — 3a0poIeHbl (HEPEAKO 3a0BIThl UM HEBBISABJEHBI IIPU MHXKe-
HEPHBIX U3bICKAHUAX). VIMEHHO OHHM, B GOJBUIMHCTBE CIy4Yaes, MPo-
SIBJISIIOTCSL IIPOBAJIaMU JTHEBHOU IIOBEPXHOCTH, AedOpMAariUIMU 371a-
HUM ¥ COOPYXKEHUHI U SIBISIIOTCSI MOTEHIIUAIBHO OMACHBIMH JJIsI Teo-

© BKOJIOTHYECKOH CPeABI TOPOAOB. B /11060M ciIydae, HEUCIIONb3yEMBIE
MO/I3eMHBIE COOPYXKEHHUSI NPEACTABASIOT COO0fl OTpOMHBIH pe3epB

- OJI3€MHOTO NPOCTPAHCTBA, KOTOPOE, IIPH OTHOCHTENHHO HE3HAYH-

. 'TEJIBHHIX W HEJOPOTHUX A0paboTKax (10 CPABHEHHIO CO CTOMMOCTBIO |
. CTDOHTENbCTBA HOBOrO OOBEKTA), MOXKET OBITh MCIIONb30BAHO IS
pasMeleHusT 06BEKTOB TOPTOBJIH, KYJIbTYPHO-OBITOBOTO OOCIyKHBa-
 HHA HaceJIeHHsl, CKJIAJ0B, XpaHWIHI] U T.I. U 37ech MOXeT OHITh

IIHPOKO HCIIONH30BAH ONBIT 3apy0exHbIX cTpaH. B mepByio ouepens

+ 3TO KACAETCS COOPYKEHHI IPaskIaHCKOM 0O00POHBIL

B 1970—1980-€ roap B MockBe ObLIM TIOCTPOEHBI HECKOJIBKO JIe-

- CATKOB IOI3eMHBIX YOeXkHIll, MHOTHE U3 KOTOPHIX B HAacTOsIlee Bpe-

Ms1 IIPOCTAuBAIOT. Bee 3TH 00BEKThI HAXOAATCA B TYCTOHACENEHHBIX,
‘B OCHOBHOM <CIAJIBHBIX», pallOHax C He BcerJa IIMPOKO pasBUTOU

" uHppacTpykTypoi. CyniecTByIOlUINe MOA3eMHble YOEXKHUIA MOTYT

Puc. 5.3. IToxseMusbiii rapax B orpaboTanHoOl ropHOM BRIpaGoTKe
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Ta6bruya 5.2. OnTAMaIbHbIE BAPDHAHTH IIJIAHMPOBOYHBIX PENIEHHA

nozx3eMHbIX 06beKTOB [Bopoduwn, 1995]

Ne Haumenosanue Cxema Ycnosusie
o603HaueHus
1 | 3ampnHas 1 — pacnpenenu-
? TeJbHBIH 341,
/ / ya 2 — o3,
17 3 2 3 — xpaHwuHIIe
— — BXO]l
2 | OnHOCTOPOHHSA 2 1 — TpaHCcnopT-
«rpeGéHKa» Hasi BBIPaOOTKa,
— 2 — KaMepH
XpaHeHHsT,
! — — BXOJ
3 | IByxcTopoHHsAS 2 TO XK€
«rpebénka»
——
1 27
4 | /IByxcTOpOHHSA CHa- 7=
peHHast «rpebEHKa» /
-2
2 i . Iy
)
5 | Caoxnas 2 N —"—
- . ~T_
«rpebEéHKas — ——
TN
I
! 4
6 | «Pemérka» ~ —r_
...... 2
. 1
bt

IIpodonxcerue. mabn. 5.2

] Ne HaumeHoBaHMe CxeMa Venosuite
o06o3HaYeHUS
7 | PaguaabHo- —"—
KOJIbLIEBast
. g
N

W
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Cx. npodonscenue

OBITH TIEPEOOOPYZAOBAHBI MOJl TOPTOBBIE KOMILIEKCHI, YUPEXKACHUA
KYJIbTYPHOTO ¥ GBITOBOTO 06CIYKHBAHUSA, 0GBEKTHE CEPBHICA, CKIIAZbI,
. ABTOCTOSIHKH, CIOPTHBHBIE KJIYOBI, pasBieKaTeIbHBIE 3aBENCHHUA.

L - TIpumepoM O06HOTO MOAX0/A MOTYT CAYKUTh MypPMaHCK U HEKO-

~TOPbIE IIOJIMOCKOBHBIE ropoja, rae€ MHOTHE IIO/I3EMHBIE y6e>1<mua uc-
:HOJII)SyIOTCH IIoJ CKJIaAbl.
B npeaeaax UCTOPHYECKOro LHEHTPa KPYIHBIX TOPOJOB HEMAJIO

' IIO3€EMHBIX XOA0B, UMEIOINX HCTOPHYECKOE 3HAYEHUE. Mpuorue u3

‘V"HIfIX' MOTYT HCIIOJIb30BATHCA A PAa3MEIICHUA apXEOJIOTUYECKHX H
I/ICTOpI/I‘IeCKI/IX MY3€€B, IIPOBCACHUA BKCKprI/II/I H OpraHUu3alluy TYPH-
. CTUYECKHX MapupyToB. KPOMC 9TOrO, B I[I0OA3€MHBIX 06’beKTaX, HUMe-

IOIHUX UCTOPUYECCKOE 3HAYCHUE H COOTBeTCTByIOIlII/II/I HHTEPBEDP, BO3-

 MOXHO yCTPOMCTBO kade, peCTOPaHOB, CyBEHUPHBIX KHOCKOB ‘H II.

- XopourMM IpUMEPOM [TOI0GHOTO HOAXOAA" ABAAIOTCS KATAKOMOBI

{”‘O,ueccm T/le CIEINANTBHO BhIIEIEHHbIE U M3Y4YE€HHEBIE y'{acmn HC-.

: IIONBb3YIOTCA OJA IIOCEIlIeHI/II/I TYPHUCTaMH. *

“Emé ozsoit 06:1acThi0 MPUMEHEHNS HEMCTIOIB3YEMbIX IOJ[3EMHBIX
COOPYEHHIA, 0COGEHHO Pa3BETBAEHHBIX [IOA3EMHBIX XO/OB, SABJSETC
HHJIyCTpUs passiedenuii. Iloce cienuanbHOM OATOTOBKH HHTEPbEPA

- ¥ 060pyIOBaHHs, B TAKHX TIOMENEHUAX BO3MOXKHO ITPOBE/IeH e TIeiHT-
“ 6OJIbHBIX- M UM TIOMOGHBIX TPYMIIOBEIX HMUTALMOHHBIX HIP U COPEB-
HOBaHMH, a TAKXe JPYTUX aHAJIOTUIHBIX MEPOTPHSTHIA. :

TakuMm 06pa3oM, MOXKHO C/IEJaTh BBRIBOJ, YTO HEUCIIOJIb3YEMbIE
NOJ3eMHbIE TIOMEINEHUS ABAAIOTCA MOTEHIIHAIBHBIM PE3EPBOM IOI-
3eMHOTO TPOCTPAHCTBA, KOTOPOE MOXHO MCIIOIb30BATh HE TOJBKO C
HOJIB30M JIJIS TE0IKOJIOTHIECKON CPEBI TOPO/IA, HO U TIOJIYYaTh OT KK
SKCILTyaTalluH IIPAOBLIb,
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6. HAAEXHOCTb M AOATOBEHHOCTDb MOA3EMHbIX
COOPYXEHU#HA

6.1. ABapuiiHble CHTYauHH NPH CTPOMUTEALCTBE
M IKCNAYaTaUUH MOA3EMHBIX COOPYKEHHAR*

IKCIIyaTHPYEMble M CTPOSIIIUECS MTOA3E€MHEBIE COOPYKEHUS SIB-
JISTIOTCS «30HaMH ITOBHIIIIEHHOTO PUCKay U, B CJIyYyae BO3SHUKHOBEHUS
aBapUITHOM CUTYallUH, IPEACTABISIOT CEPhe3HYI0 ONIAaCHOCTb /IS Ha-
XOAANIMXCA B HUX JIIOAEH. ABapHH B IOA3EMHBIX BHIPAOOTKAX IIPONC-
XOIAT Yalie, a TIOCTIEACTBUS UX HAMHOTO TSKeJIee, YeM B IPYTUX OT-
Paciasix CTPOUTENLCTBA: TPABMATU3M U THOeNb JIOAEH, TUTENbHOE
IpeKpalieHue 3KCILIyaTallud WU . YAJUHEHUE CPOKOB CTPOUTENb-
CTBa, 3HAUNTEIbHBIA 3KOHOMMYECKUH yiepo.

Asapusa — 310 BHe3amHoe 00Ilee MK YACTUIHOE TIOBPEXIECHHE
060pyIoBaHusl, TOPHEIX BRIPAOOTOK, COOPYKEHHI, Pa3IMYHbIX YCT-
pOICTB, CONMPOBOXKAAONIEECS ATHTENbHBIM (KaK IpaBuJo, Oojee
CMeHbl) HapylIeHHEM IPOM3BOACTBEHHOTO MpoIlecca, paboThl yYacTKa
UJIN TIPEJIIPUSITHUS, COOPYXXKEHUs B HeJoM [[opHnas swyukaonedus,
1984]. ,

Ilo cremeny HaHOCUMBIX YOBITKOB M pasMepaM pas3pyIleHus Bce
aBapHH NOAPa3/IeNsIoT Ha:

1. KpynHvie — OXBATHIBAIONINE BCE COOPYXKEHHUE Y IPUBOASIIINE K
MpeKpaIleHHI0 €r0 CTPOUTENbCTBA MM SKCILIYaTalMH Ha [JIMTe]b-
HBI{ IEPHOJ BPEMEHH;

2. Mecmtivie — TIPUBOASIIINE K Pa3pyLIEHHIM coopyme}ma TOJIb-
KO Ha OT/IeJIbHBIX yyacTKax. [loceacTBus Takux aBapuii MOTYT OBITh
JUKBUIHPOBaHbI B KOPDOTKHE CPOKH.

* Tlpu NOATOTOBKE IAHHOTO- Pa3jieNia, B OCHOBHOM, MCIIO/Ib30BAHbI MaTe-
puail [Baacoa, Maxoecxuu, Mepxun, 2000].
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[Tox3eMHbIe BHIPAGOTKH — 3TO KanMTaJbHble COOPYXKEHHS, CPOK
cayx6Bl KOTOpBIX cocTaBisieT He meHee 100—150 ner*. B teuenue
3TOTO TIePHOJa BPEMEHH OHH JIOJDKHEL YIOBJIETBOPATH TPEOOBaHUAM
9KCILTYaTallMOHHOM HaMEXHOCTH M obecreuuBaTh (G€30MACHOCTB,
JI0JITOBEYHOCTD, COXPAHSIEMOCTb M PEMOHTOIPUTOJHOCTH KaK BCETO
COOPY’KEHHSI, TaK M OTZEJbHEIX €ro 4acTeil.

B npaxTHKe CTPOUTEIBCTBA M SKCILTyaTaLlHH TOZ3EMHBIX BBIpa-

. 6OTOK MOTYT IPOMCXOAUTH Pa3MYHBIE ABAPUH, XapPaKTEP MPOSIBJIE-

HUS KOTOPBIX OIIPEZe/IeTCSI MHOTOUHCIEHHBIMH (PaKTOPaMHu: IPOTS-

;- XEHHOCTBIO TIOI3eMHOT0 COOPYXeHMs 1 Pa3MepaMH €ro IolepeyHo-

IO CeYEeHHs, MECTOM PACIOJIO0XKEHHS U ITyOHHOM 3aI0KEHHS, MHXKe-
HEPHO-Te0JOrMYECKHMMH ‘U TH/POre0IOTHYECKUMH YCIOBUSIMH, TeX-
HOJIOTUEH CTPOUTEJIbCTBA.

B 6071bIIMHCTBE C/Iy4a€eB, OCHOBHBIMH IIPHYMHAMH aBapHii ABJIsI-
0TCS: ‘

— owubKu npu UIbICKAHUAX — B OCHOBHOM, BO3HHMKAIOT H3-3a He-
IIOJTHOTO 06'bEMa Pa3BENOYHBIX PabOT U reOTEXHHYECKHUX MCCIIEI0BA-
HHH, a TaK)K€ M3-332 HeaJ€KBATHOM OLIEHKH FeOTEXHUYECKOIH CHTYa-
IIHY; ‘

— owubKU NPU NPOEXMUPOBAHUY — MOTYT OBITH BHI3BaHbL IIPUHSI-
THEM HEYJAYHBIX KOHCTPYKTHUBHBIX U TEXHOJIOTMYECKUX PeIeHu,
HECOOTBETCTBHEM PACYETHDIX CXeM KOHCTPYKIUM JEHCTBUTENLHOCTH,
HapylleHHeM TpeGoBaHUi IPaBHI H HOPM;

— owubKu npu cmpoumenscmee — B OCHOBHOM, M3-3a HU3KOI'O Ka-
yecTBa paboT, UCIOAB30BAHUSA JeEKTHBIX MATEPHAIOB U U3JEIUH,
HapyIIeHHsI IPOEKTHHIX TApaMeTPOB M TPeOOBaHUIT TEXHHYECKHX 3a-

. JaHUI;

— owubxu npu sxcnayamayuy — CBA3aHbI C HECBOEBPEMEHHBIM H
HEJIOCTATOYHO IIOJIHBIM 00C/Ie[0BAHNEM, PEMOHTOM U PEKOHCTPYKIIH-

e COOpPYXeHud, HapyuleHHeM HITaTHBIX PEXHUMOB BEHTUIAIUH, OC-

BE€IIEHNA, BOAOOTBOAQ, IIPaBUJI 6e3onacHol IKCIIJIyaTalluu.

* B Benuko6putanun npoogutca obcnenosatue 12 Hanbosee cTapeix
TOHHeneH, noctpoennsix B koue X VIII—uagamne XIX 8B. 310 oficiiegosaniie

“'BKJIIOYAET B cebs C60p AAHHBIX MO0 H3MCHEHHUI0 HHKEHECPHO-T€OJIOTHYECKOro

H 3KOIOTHYECKOTO COCTOSHHS TOPHOTO MaCcCUBA, COCTOSTHUIO KPEILIEHUS Bbi-
paboTok u MHoroe npyroe, IIpefnonaraercs, 9T0 Ha OCHOBaHMH 5THX JaHHbIX
6yaet npoBefieHa PEKOHCTPYKIHSA, KOTOPas TIO3BOJMT NPOAMHTD SKCILTyaTa-

. IIMI0 BTHX coopyxenuit emé ua 150 net [ Victorian rail tunnels, 1998).
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KpoMe BbilenepeurncaAeHHbIX, MPUYUHAMY aBapHii MOTYT CTaTb:
cTpeMjieHHe K MAKCHMAaJIbHbIM 9KOHOMHY ¥ NPHOBLIH, HEOIIPABIAH-
HOE MOBBINIEHHE CKOPOCTH CTPOUTEILCTBA, aTPECCHBHOCTD OKPYKAI0-
meif cpeasl, HEAOCTATOYHAS COIJIACOBAaHHOCTh MEXY IPOECKTHPOB-
IIMKAMH, CTPOUTEISIMHA M 9KCILTyaTAllAOHHUKAMH, CTUXUITHBIE MTPH-
PO/HbBIE SIBIEHUS (3EMIETPSICEHHUS, JIABUHBI, HABOJJTHEHUS).

OG6sruHo, B tepBbie 5— 10 JieT Hocjie cTpouTeIbCTBA He Habmo1a-
€TCsl HIKAKNX CEPBE3HBIX MOBPEXIEHMI KOHCTPYKIIMH U 9KCIITyaTa-
HMOHHOTO 0bopymoBanus. Yepes 15—25 JieT mocjie HaYaIa IKCILIya-
Talld¥ BOSHHUKAIOT JedeKThl, CBSI3aHHBIE C PE3KMMHU KOJaeOaHUAMH
TeMIIEPATyPBI BO3yXa Ha MPUIOPTAIBHBIX YYACTKAX, arPECCUBHBIMH
BoJaMH, obJjiefieHeHHeM, OCaJKaMM OCHOBaHHA M T.I. Yepe3 50—
70 s1eT IPOSIBASAIOTCS TIOC/IEACTBUS HEYAAYHOTO TIPOEKTUPOBAHUS U
CTPOUTENbCTBA, SIBJIEHUSI CTAPEHHS] MATEPHATIOB KOHCTPYKIIMH H OK-
pPyxamwiinero rpyHra. ' : '

CaMbie pacnpocTpaHEHHBIE aBAPUH, KAK B CTPOSIIIUXCS, TAK U B

' BKCILIyATHUPYEMBIX COOPY KEHUSIX, CBSI3aHBI C: '

1. 06pymeHUSIMI HOPOJIHL; ‘

2. 3aTOTIEHUSIMU;

3. 3ara30BaHHOCTBIO BO3YXA;

4, MoxxapaMH M B3PBIBaMU;

5. aHTPOTIOTEHHBIMH BO3/IEHCTBHAMH.

Obpywenuem Ha3bIBaETCS HENPEABUIECHHOE CABHXXEHHE TOPHBIX
HOPOJ, ¢ OTJEJEHHEM OT MacCHBa KyCKOB, 610k0B, ripi6 U T.1. Ero
OPUYMHON ABNSIETCA ocaabiieHue Cuil TPEHUS MEXIY OTAEAbHBIMM
YacTSIMH MACCHBA, IEPEXOASIIIUX U3 COCTOSIHUS TIOKOSI B COCTOSTHUE
nBxeHus. Yaiie Bcero o6pyuieHus mopoasl B 3a60e uiM mpu3aboii-
HO 30He UMEIOT MECTO TIPH MPOXOIKE TOPHBIMH CII0CO6aMH B 30HAX
c1a60yCTONYMBBIX TPYHTOB C PA3INYHHMH TEXHOJIOTHYECKUMH HApy-
meHusIMU. K HUM OTHOCSITCS: TPOAO/IKUTEIbHOE HAXOXK/ACHHE TIPH3a-
60IHOrO y4acTKa HA BPEMEHHOM KPellH; HECBOEBPEMEHHOE U HE0-
CTaTOYHO HAJEXHOE 3aKpelIeHHe 16a 3a60s; yCTAaHOBKA BPEMEHHOM
KpeIM HeA0CTATOYHOM Hecylei CTIoCOGHOCTH H KECTKOCTH.

IIpu nposedenuu 8oipabomox 3aKpoimoim cnoco6om OOPYIIEHUS
O6BIYHO TIPOMCXOASAT B HETIOCPEACTBEHHOM 61M30CTH OT 32605 BHIPa-
60TKH 1M B camoM 3aboe: Ilpu cTpouTenbcTBe Ha ray6une 10 30 M B
YCTOHYMBBIX TMOPOIaX TMPOSIBJSIETCS PasrpyKaioliee AefCTBHE CBOIA
B rpyHTe. OIHAKO TIPH HAPYNIEHUM 3TUX YCJIOBUHM, B YaCTHOCTH, NIPH

!
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© BOJOTIPUTOKE, pasrpyxaomuii a(pdexT ncyesaeT U IPOHCXOAHUT 06-
. pymenue nopogsi (puc. 6.1, a). - ~

[IpH HAMMYMH TEKTOHHYECKUX HAPYIIEHHH 06py1IeHus MOTYT
* [IPOMCXOMATH HEMOCPENICTBEHHO B 30HE TEKTOHUIECKOTO HAPY IIEHM
¢ 'JJTH Ha eé TpaHMIe. B Impoliecce MPOXOAKH IPYHT CTPEMUTCS OCENATD

BHU3 U TIEPEMENIATHCS BJIOIb TOHHEJSI B CTOPOHY ITOpTaIa. Bo Bpems

¢ TIepeceYyeHUsT TEKTOHUYECKUX 30H, 60 MpH HaAWYHHU BIEPE/H IO
* Tpacce TOHHeIS GoJiee IOTHOTO MACCHBA, CMEIEHHE OPO/bL BIIEPELL
4 CTAHOBHTCS] HEBO3MOXKHBIM M TIPOMCXOAUT BbIBAT (puc. 6.1, 6).

Hepenko BBIBAJIbI MOTYT MPOUCXOIMTH B npu3aboifHOi 30HE HA
¢ paccTosHUM 0K0JI0 50 M 0T 326051, TaM, I7e UCYE3aeT MOANCPKHUBAIO-
;7iee BJMSIHHE MTOPOAHOTO - MacCUBa (puc. 6.1, 8). :

""Pirc. 6.1. OcHoBHbIE BUAB 06pyIMEHUi TOPOAB B CTPOAIIUXCSA TOHHETAX:
YL 3a6oi, 2 — BeiBax, 3 — cOpocoBast 30H2, 4 — ob6aenka. Bce pasMephl IPHBEIEHS B

rrMeTpax

261



B Tex ciyuasx, Koriia Bo3BeleHHe 00K UAET C OTCTABAHKEM,
0OpyIIEHHSI TIOPOIBI MOTYT MPOMCXOAUTH HAa TPAHMIIE IIEPEIHETO TOP-
1 yKe BO3BeAEHHOM 061enku (puc. 6.1, 2).

[IprynHaMU OGPYIIEHHS TAK)XKE MOTYT OBITh IIOHU)KEHUE YPOBHS
rpyuToBbix Bof (YTB) u ussneueHue u3 3a60s1 BaTyHOB U prl'[HbIX
KaMEHHCTHIX BKIIOYEHUH.

Kymox BeIBajla MOXET pPacIpOCTPaHATHCS 1o HOBerHOCTI/I 3eM-
s, 06pasysi «<BOPOHKY BbIBaja» (puc. 6.2), 160 MOXKeT HaXOAUThCA
B Pa3s/IMYHOM CTENEHH CTAOMIU3AIHH, ONIPEIEAAIOIENCa CBOMCTBAMHI
Y XapaKTePOM HaracToBanus nopoz. Haunbosee onacua HeycToiuu-
Bast CTaOM/IM3ANHsA BHIBAJIA B MSITKHX M CI1a00yCTONYMBBIX HOPOJAX;
IPU KOTOPOI MOXeT MMPOUCXONTD €T0 AaJbHelliee pa3BUTHE; COMPO-
BOX/IAIoNIeecs 0OpYIIeHUAMU GOJIBITHX MAacC TOPOJHL.

[Tpu cmpoumenscmee nOO3eMHBIX COOPYNCEHUT OMKPLIMBIM CHOCO-
60m oOpyuieHHe IPyHTA OGBIYHO TMPOMCXOAUT B BH/E OINOJI3HEBBIX
TeJl, OTPAaHUYEHHBIX IJIOCKOCTSIMH CKOJIBXXEHMUS.

OG6py1ieHns ¥ OMOI3aHUSA TPHUBOAT K MOABUXKAM U AedopMa-
HHSIM IOPOHOTO MacCUBa, COMPOBOXKAAIOMMMCS O0CaIKaMH JHEBHOM
IIOBEPXHOCTH, MOTepel yCTOWIMBOCTH GYHIAMEHTOB 3[aHUH U CO-
OpY’KeHHH, PaCIOIOKEHHBIX B HEMOCPEACTBEHHOM OIU30CTH OT Me-
CTa aBapHy, MOBPeX/eHWeM Ha3eMHbIX U MOA3€MHBIX KOMMYHHKa-
HuH, HOKPBITHI aBTOMOOHMJIBHBIX JOPOT U BEPXHETO CTPOEHUsI MyTel
JKeJIe3HBIX JOPOT. :

IIpu BHE3aIHOM OGPYIIEHHH TOPOIBI B CTPOSIIIEMCS MOA3EMHOM
COOPY>XEHUH BO3MOKHBI r'Hbeb U TPABMATHU3M OOCITY KHUBAIOIETO TIEP-
COHaJa, pa3pylleHusT W BHIXO] M3
CTPOsI TOPHOIIPOXOAYECKOr0 060py-
ZIOBaHMSI. . Mexaru3npoBaHHbIE
IMTH ¥ TOHHEIENPOXOYecKre Ma-
II¥HBl ¢ UCIOJHUTEJBHBIMU OpPTa-
HaMM IJIaHETAPHOTO M POTOPHOTO
NeACTBUSA MOTYT OBITH MOJHOCTHIO
3a6JI0KMPOBaHBI B 3a60€ O6PYILIMB-
mencsa MOpoAoH. ITO MPUBOIHUT K
Cepbe3HBIM MOBPEXAEHUSIM U Pas-
pyieHuio pabouero oprana, KOpIry-
ca 1 060py/[0BaHHs IUTOB U TOHHE-
JIeTIPOXOY€CKUX MAIIUH, BHI3HIBAET

Puc. 6.2. Bopouka BHIBaja B
3ab0e CTPOSIIErocs TOHHEs
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He0O6X0AMMOCTE PEMOHTA MIPOXOA4ECKOTO arperata Ha Mecre (YTO
- 0BBIYHO KpaiiHe 3aTPy/HUTEILHO) MM €70 IEMOHTaXa U y/aleHu s
‘u3 BBIPaboTKU. [l HOCTyNA K MPOXOMYECKOMY arperaty MpHXOLHT-
¢ BeCTH IPOXOKY BCIIOMOTATENbHBIX BHIPAOOTOK (IIaXTHHIX CTBO-
JIOB, IITOJIEH, KOTJIOBAHOB) U BBIMOJIHATH PabOTHI O CTaOMIM3aLMK
[HOPOHOTO MacCHBa ITyTeM BOJOTMIOHMKEHN, 3aMOpaXKUBaHU, TaM-
| TOHA)ka MJIM XMMHYECKOTO 3aKperieHHsa. Bce 3To conpsikeHo co
SHAYNTETbHLIMH MaTePHaJIbHBIMK 3aTPaTaMU U yBeJIHYeHUeM CPo-
OB CTPOUTEIHCTBA.
[Ipu BeeHMH POXOAYECKUX PabOT HUXKE YKe CYIeCTBYIOnUX
BHIPA60OTOK, 0COOEHHO 3a06pOLIEHHBIX ¢ HAPYIIEHHOH KPENbIo, IPH
i pOCTE HAarpy3KH Ha Kpellb COXpPaHMBIIEHCS CTapoid BbipaGOTKH OT
| CTPOMTELCTBA HOBHIX 3/[aHU# U COOPYKEHUH, BUOPaLUHU OT Bee-
| HM4 CTPOUTEJBHBIX PaGoT, paboTHI MAIIMH U MEXaHU3MOB, 3aTOILIE-
Hus 326pONIEHHBIX BHIPA6OTOK U TOMY NMOJOOHBIX SIBJIEHUH, BO3-
MOXHa aKTUBHU3AlMs CIABW)XXKEHUS I'PYHTOB M TOPHBIX IMOPOJ, 4TO
HPHBOAUT K 06Pa30BaHHUIO MPOBATOB M JOKAIBHBIX OCELaHUH 3eM-
HOit moBepxHOCTH. Hajl ropu30HTanbHBIMH BEIPAbOTKAMH C rny6n-
oii 3anoxenus 1o 80—100 M gedopManuy 3eMHOI MOBEPXHOCTH
NPOABJAIOTCS B BUZ€ IPOBATIOB U MUKPOMYJIb/I CZIBHXXEHHSI, XapaK-
epU3YIOIMXCS HEGOIBIION MIOMABI0, HeNPaBUIbHON KOHUTY-
aliiell B TwWiaHe, GOJIBIIOH KPUBU3HOH 60OPTOB, 6OJABIIMMH BEPTH-
KATBHBIMU U TOPU30HTAIbHBIME eOPMalUAMY 3eMHOI TOBEPXHO-
cru. Hax BepTHKAIBHBIMH BHIpaboTKaMu (CTBOJAMH, Irypdamu,
KBRXXHUHAMHA U T.IL.) ZedopMalllH Pa3BUBAIOTCSA, KAaK IPaBHJIO, B
_ BEpPTMKAIbHOM HAMpPaBJEHUU B MECTE MX BHIXO/la Ha 3eMHYIO IIOBEPX-
" HOCTB ¢ 06pa30BaHNEM IIPOCAJOK IOBEPXHOCTH H BOPOHOK 06pyie-
“uuit [Hecmepenxo, @eoganos, 1998]. IIpouecc paspymeHuns npu
9TOM HECHUMMETPHYEH OTHOCHTEIBHO OCH CTBOJIA M MPOTEKaeT Io-
[ btlepézmo B Cay4aliHOM MOCIENOBATENBHOCTH B Mpe/leslax KOHyca
- 06pymenus1. B rimy6uHHOR YacT pa3pyIieHHs], B OCHOBHOM, BO3HH-
_KAloT B OKPECTHOCTH clabpix mpocioes nopoi. MopMer momocTei
Pa3spylIeHH HeCHMMETPHYHEI, IPH 3TOM 06bEM Pa3pylIeHHBIX 60-
Jiee IPOYHBIX IOPO/I, IPHUMHBIKAIIHX K 60J1ee C1aboMy 1010, MOKET
B 4—5 pa3 npesblmath 066EM paspylIeHHHX c1abbx nopon [3es-
aunvcxuii, 1998). Ilo Mepe 3achiNKH BHIPabOTKH, paHee 06pymuB-
muecs: oOHaxeHusA CTAHOBATCS YCTOHYUBBIMM M IIPOIIECC paspylie-
HHS 3aTyXaerT.
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B sKcIlyaTHpy€eMBIX IIOA3EMHBIX COOPYXEHHUIX 0OpYIeHHs, KaK
IPaBUJIO, IPOMCXOMAT B OTAEAbHBIX MecTaX. OOpyIIMBINasics IOpoAa
MOeT IOJHOCTHIO WM YaCTUYHO 3aMOJIHUTh YYaCTOK BHIPAGOTKH,
obpa3sys 3aBajl.-3aBajibl MOAPA3AEISIOT HA: '

rayxue (puc. 6.3, a);

3aBaJibl C OTpHIBOM (puc. 6.3, 6);

3aBaJIbl IepexoHoro THNA (puc. 6.3, 8).

TIpuunHoii 0OpyuIeHUH CIIyXKUT He3HAHHE UJIM HENOOLEHKa I'eo-

JIOTHIECKHUX YCJIOBHﬁ HJIN HellpaBHUJIbHAsI HHTEPIIPETallMs pe3yJibTa- .

TOB U3MEPEHMIA, YTO BEAET K NPUHATHIO ONIMOOYHBIX PENIeHUi [IPU
IPOEKTHPOBAHUM U CTPOUTENbCTBE. ,

B yacTHOCTH, HeTOYHBIE 3HAHUS HU3NUECKUX, IPOYHOCTHBHIX, -
(pOpMAIIMOHHEBIX U PeOJIOTHYeCKUX CBOIMCTB TOPHHIX IIOPOJ, CAaraio-

IMHUX MaCCHUB, IIPUBOJAAT K omuOKaM B OIIpeae/ICHUN HArpy30K Ha KOH-

6.3. Buzbt 06pyiieHUi NOPOJIbL B 3KCILIyaTHPYEMBIX TOHHESX:
1 — BBIBaJ, 2 — obfenKa
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CTPYKLUH, BHIOOPE PAaCYeTHON CXEMBI, YCTAHOBJEHHH MapaMeTPOB
GypOB3pHIBHBIX paboT, BpEMEHHOMN KPEIH, B IPUHATUH CII0co0a pas-
pabOTKH IPYHTa, TEXHOJOTHH MPOXOAYECKHX PaboT U, B KOHEYHOM
UTOTE, MOTYT BbI3BATH ABAPHIHYIO CUTYAIIHIO.

IToMuMO 3HaHUS CBOHCTB IPYHTOB M FOPHBIX IIOPOA HEOOXOAMMa
IPaBUJIbHAS OI[EHKA MacCHBa B 1[EJIOM, €70 CTPYKTYPHBIX OCOGEHHO-
CTeil: cTeleHn HEOHOPOAHOCTH, AHU30TPOIINH, €CTECTBEHHOM M HC-
KYCCTBEHHOM TPEITMHOBATOCTH, CIOUCTOCTH, CJAHIIEBATOCTH U T.IL

YacTeiMu NIPUYMHAMY aBapHil B MOA3EMHBIX COOPYXEHUSAX SAB-

| ISAIOTCS HEOAAZONPUAMHDIE PUIUKO-2E0N02UYECKUE NPOUECCHL: TPABHU-

TallMOHHBIE, CeliCMUUECKHe, TEKTOHUYECKHE, Te0OTEPMHYECKHE, Kap-
cTOBO-CY(h(HO3UOHHBIE U AP., CONPOBOXAAIOIIHUECS BHIBATIAMHU B 00-
PYLUIEHUSIMHU TIOPOJBI, CTPEJIAHUSAMH U TOPHBIMHU YAapaMH, BHE3aII-
HBIMH [IPOPhIBAMH TIO/I3EMHBIX BOJ| ¥ ILIBIBYHOB, BRIOpOCaMU OPOJA
¥ a30B, HarpeBaHMeM TOPHHIX ITOPOJ ¥ NOA3EMHBIX BOA, HaOyXaHU-
€M U YCaJIKOU TIOpOJ, MODO3HBIM ITy4YeHHeM TPYHTOB u Ap. Pasauy-

. Hble (POPMEBI CTPOEHUS YUACTKOB 3€MHOI KOpbI, 0Opa3oBaBiluecs B

pe3yJIbTaTe TEOTEKTOHWYECKHUX AUCIOKAIUU (CKIagKH, COPOCHI,
BBIODOCHI, CABUIH, HAZ[BUTH, Pa3JOMBI); IPEACTAB/ISAIOT MOBBIIIEH-

" HYy10 OIIACHOCTH A/ CTPOAIUXCA U IKCIINNIYATHPYEMBIX ITIOA3EMHBIX

00OBEKTOB. TaK, IIpH IIPOXOJAKE TOHHEJA II0 OCH CUHKJIMNHAJIbHOMU
CKJIalKH, o6,11e111<a HCHBITBIBAET 3HAYUTEILHOE BE€PTHUKAJIbHOC U T'O-
PH30OHTAJIbHOEC JaBJICHHE, )

a B KDbLIbAX AHTUKJIU- a 1

HaJIbHOHM CKJIAZKN BO3HM- z
. 'KaeT OAHOCTOPOHHEE TOp- =
\ > T
. Hoe naBieHue (puc. 6.4).
‘B anpax aHTUKIMHAIB- \ N

COTIN

Puc. 6.4. Paciosoxenue TOH- \\.\ -~ /%:\\\\\\

HeJlst B TOPHO-CKIafdaThiX 06- At ‘?Méz§§§§§§

nacTax: » § §
"4 — IO NPOCTHPAHHIO IIJIACTOB, 6 / 2

6 — BKDECT NPOCTHPAHHI: TJa-

CTOB; 1 — CUHK/IMHAMD, 2 — aHTH-

KIMHaIb, 3 — y4acTOK C IIOBHI- /\

UIEHHBIM TOPHBIM JaBleHHEM, 4 — = B ] P~

YYaCTOK ¢ OTHOCUTEAbHO HeGOb- 7‘ 7 y // L ’/f‘\

UM FOPHHIM JaBIEHHEM 4 3 4 3 4 3

18 3-343
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HBIX CKJIaJ0K 60Jiee JpeBHUE TOPHbIE IOPOABI OOBYHO pa3apobire-
Hbl, I03TOMY BbICOKA BEPOSTHOCTb BbIBAJIOB [IOPO/IbI, 0COOEHHO IPU
TlepeceveHHM TOHHEIEM 3aMKa aHTHKJIMHAJIBHBIX CKIA/OK.

[Ipeononenue BEIPAbOTKOlM c6pOCOB U CIBUIOB, COBIIAJAIONNUX C
IPOCTHPAHMEM ILIACTOB, CONPSIKEHO CO 3HAYUTETBHEIMU BOZOTIPUTO-
KaM# ¥ GOJIBLIMM TOPHBIM fiaBjieHHueM. B 30HaX TEeKTOHMYECKHX pa3-
JIOMOB, IIPH HAJTUYMH CUIbHOTPEIMHOBATHIX M HEYCTOHYNBBIX IPYH-
TOB, PE3KO BO3PACTAlOT FOPHOE JaBJIeHHe, IPUTOK MOA3EMHbIX BOA U
ra30B, BO3MOXKHbI BEIBAJIE U 0GPyIIEHNs] TPYHTOB, pa3pylIeHUs Bpe-
MeHHOI Kpely 1 00/eIKH BHIPabOTKH.

CreleHb PUCKA BO3PACTaeT [PU CTPOUTEIBCTBE Ha HOMbIINX I1y-

6unax (nopsiaka 1—2 kM u 6osee). ITO CBA3AHO C MBMEHEHUEM PO~
HOCTHBIX ¥ IepOPMALMOHHBIX CBOMCTB I'PYHTOB U MPOSBJIEHHEM Ta-
KUX HeGIarolpUATHBIX PU3MKO-Te0JOTHUECKHX ABJIEHHM, Kak CTpe-
JisiHUe, TOPHEIE Yaphl, TOMYKH, BHE3alHble BHIOPOCH! MOPO/ M Ia3a,
MOBBILIEHHE TEMIIEPATYPHI.

Cmpensnue u zoptvie yoapvt — pe3yabTaT NPOsBIEHUs TEKTOHHU-
YeCKHX CHJI B BHJle BHE3ATHOTO XPYTIKOTO pa3pyuleHusi Hauboee Ha-
IIPSDKEHHOM YacTH MAccuBa, CONPOBOXJIAIONIErocs o6pymeHHEM
IPYHTa B BBIPabOTKY, CHIbHBIM 3BYKOM M MOIIHOM BO3AYIIHOM BOJI-
HOM. JIJ11 MPOrHO3UPOBAHUS MHTEHCHBHOCTH M XapaKTepa IIposiBJie-
HUS TOPHBIX y/[apOB HEOGXOAMM IIOCTOSHHBIH MHCTPYMEHTAJIbHBIM
KOHTDOJIb HAIIPSIXXEeHHO-1e()OPMUPOBAHHOTO COCTOSTHUSL MaCCHBa.

IpuynHAM¥U aBapUIfHBIX CHTYallMid B CTPOSIIUXCS BbIpaboTKaX
MOTYT GBITH BHE3AIHBIE 6bI6POCHL 20PHBIX NOPOO U 2a3a, KOTIA Pas-
ApOGJIEHHbIE ¥ B3MeJIbUeHHbIE IIOPOIbI BEIGPACkIBAIOTCA B 326011 BMe-
CTe CO 3HAYUTENbHbIM KOJIMYECTBOM METAHA, a30Ta, YIVIEKMCJIOro rasa
u 1p. 3aQUKCHPOBaHBI CIyYal HEOXKUAAHHOTO IIPOPhIBA [OPAYETO
Tapa 1oj BbICOKMM AaBiaenueM [Maxapos, Mepxun, 1991].

TMoBbIMEHHBIH PUCK aBapHil TIPH CTPOUTENBCTBE M SKCILTyaTallHH
TIOA3eMHbIX COOPYXKEHHI BO3HUKAET @ CeUCMUUECKU AKMUSHDIX Patio-
nax. CTenleHb PUCKa MOBBIIIAETCA IIPH TTepecedeHHH TPACcCOH TOHHEIS
30H TOBBINIEHHOM TPENIMHOBATOCTH, YYACTKOB PE3KOr0 H3MEHEHUS
pesbedba MECTHOCTH, 30H TEKTOHWYECKHX PasAOMOB M HEYCTOHIMBBIX
CKJIOHOB. XOT4 IIOA3EMHbBIE COOPYKEHYS B MEHbIIEH CTENEHH, YeM Ha-
3EeMHBI€, IIOJIBEPIKEHBI BO3AEHCTBHIO 3eMJIETPSACEHHIH, BO3MOXHBI aBa-
pUH, CBSI3aHHbBIe C OGPYIIEHHEM IIOPO/BI, 3aTOILIEHHEM BHIPaGOTKH,
paspyuieHreM Kpeny. Bol3aBaHHbIe 3eMIeTPSCEHHEM OOPYIIEHHS OTKO-
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COB, OIIOJI3HH 1 CIBUTH B MAaCCHBE IIPUBOJIAT K 3HAYUTEIHHBIM IOBPEXK-
JeHHIM U pa3pylLIeHUsM OPTAJOB U NPUIIOPTAIbHBIX YYaCTKOB.

Bo MHOTUX Ciygasix IPUMUHOM aBapUH ABJIAIOTCS KAPCmoeo-cyd-
@osuonnvie asrenus. 3a cyeT pasMbIBaHUS 1 XHMHUIECKOTO PacTBOpe-
HUSI HEKOTOPHIX THAPOHECTOHKMX TPYHTOB (HU3BECTHSIKOB, TUIICOB,
JOJIOMHUTOB, MepreJieil) 06pa3yioTcs BOPOHKH, MyCTOThI H MENIEPbL.
Hanuuue HeBBISIBJIEHHBIX IYCTOT B PYHTOBOM MacCHBe (OTKPBITHIX
HJTH 3aTI0JIHEHHEIX MPOXYKTaMH PACTBOPEHHS ) IPeICTaB/IseT IOTeH-
HUANBbHYIO ONACHOCT VIS CTPOSIIIAXCS U 3KCIIyaTUPYEMBIX TTOA3EM-
HEIX 0OBEKTOB, TAK KaK HAPYIIAETCA YCTOWYMBOCTH MacCCHBA, BO3-
MOXHO OOpyLIeH’e KapCTOBBIX MOJOCTEM, CIOCOOHBIX BHI3BATDh 3a-
TOILIEHUE U NIOBPEXieHHE KOHCTPYKHUHU COOPYKEHUS.

Haubosbiiast onacHOCTb i TIOA3EMHOTO 00BEKTa BOSHUKAET TIPH
€ro pa3MellleHMH B MaCCUBE 3aKaPCTOBAHHBIX BOJOHACBHIIIEHHBIX IPYH-
TOB, OCOGEHHO B CJIy4ae PacCIOJIOKEHUsI KapCTOBBIX MOJIOCTEH HETO-
CPENCTBEHHO MOJ TIOONUIBOM BHIPAOOTKH, a TaKKe ECIIH BO BPEMSI CTPO-
WTEJIbCTBA HAPYIIAIOTCS MM YHUYTOXKAIOTCA CIa60TPOHMIIaeMbIE TJIH-
HUCTHIE OTJI0XKEHHS], TOKPHIBAIOIIHE 3aKAPCTOBAHHYIO TOJIIILY.

Hepeako npuunHoii aBapuii MOryT 6bITh TaKHE IPUPOIHEIE SIBJIE-
HYSI, KaK ONOA3HU, CHEXCHbLE asuHbl, cenu, Kamuenaodst. [lpu Heymau-
HOM PacIOJIOXEeHNH YIACTKOB BHIPAGOTOK B IpeJiesiax HEYyCTOWYMBEIX
CKJIOHOB, TIO/IBEPKEHHBIX 3TUM SBJIEHUSIM, YIaCTKH IIOJ3EMHOTO CO-
OPYEHMSI MOTYT OBITH /1e(hOPMUPOBAHBI HJIH Pa3PyIIEHBI.

Jlpyro¥ npuYUHOI aBapHii ABJIsieTCS] HEBEPHASI OIIEHKA 2U0P02€0-
NI02ZUMeCKUX YCA0BUL: TIYOMHBI 3ajIeraHus, PeKUMa U (PU3HKO-XMMU-
YeCKHX CBOMCTB ToA3eMHbIX BOJ. IIpoxoska B BOAOHOCHBIX IPyHTax
HIke YI'B IpuBOAUT K HapyuleHUSM B YCTAaHOBUBLIEMCS peXUMe
MTOJI3€MHBIX BOJI, YTO BHI3BIBAET YBEIHUYEHHE CKOPOCTH QHIBTPALHHU
U aKTHBHU3AIUIO (PU3UKO-MEXaHUIECKOrO AeHCTBUA BOIbL. 11pu cTpo-
UTEJIbCTBE B TOJIIE BOJOCOAEPKANIMX IPYHTOB MIPOUCXOAUT IIPUTOK
TIOZ3eMHBIX BOJI B BBIPAOOTKY, 9TO MOKET BHI3BATh 3aTOILIEHHE,

I'pyHTOBBIE BOABI OKa3bBIBAIOT THAPOCTAaTUYECKOE JaBJeHUE Ha
KOHCTPYKUHIO OG/IEJIKH, CO3[aI0T OMACHOCTH BCILABITUSI COOPYXKe-
HUSI, HAPYLIAI0T YCTOMYMBOCTH MacCHBa 3a CUeT Pa3MsIryeHUs TBep-
ABIX M Pa3KUXKEHHSI HECBSIBHBIX IPYHTOB. PacmosioxeHHOe HUXKE
¥YTI'B moazeMHO€e COOpPYKEHUE SABISETCS NIPerpafio sl MOA3eMHbBIX
Boz. [lepen HUM BO3HUKAET MOATIOP, @ C HPOTHBOTIOJIOXKHOMH CTOPO-
HB — ToHmxkeHne YI'B. DTo yBenwuuBaeT gaBieHMe BOXB Ha 06-
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AEJKY BHIPAOOTKH, IPUBOAUT K OCAJIKaM OCHOBAHUS M TIOBPEXIECHH-
AM 00€eKH.

Bogonpurok u rufpocTaTHYeCcKoe AaBeHHE BO3PACTAIOT C yBe-
IdeHneM riay6unsl 3anoxenusi. I[Ipu nmpoxoake Ha 601bIINX rIyOu-
HaX BOJIOIPHUTOK MOXET OBITh BeCbMa 3HAYMTENBHBIM JaXe B IPYH-
Tax, UMEIOIIMX HeGOJIBIIYI0 BOAONPOHUIAEMOCTD, & THAPOCTATHYE-
cKoe naBieHue Ha riry6uHe 1 kM Moxer gocturath 8—10 MIla.

[Toruxenne YI'B npuBOANUT K U3MEHEHHIO HATIPSKEHHO-1e(Op-
MHPOBaHHOTO COCTOSTHUSI MAaCCUBA: BO3PACTAIOT HANPSIKEHHS B TPYH-
T€é B Pe3yJIbTaTe yBeJIW4EHHs €r0 COOCTBEHHOTO BECA, TOSIBISIOTCA
AOINOJIHUTENbHBIe ocafiku. KpoMe Toro, B mpoitecce OTKa4YKH BOBI
BO3MOXeH CyhdO3HOHHBIN BEIHOC MEJIKHX TBLIEBATHIX YACTHII, YTO
TaK)Ke CKa3blBaeTcs Ha AedopManusx U yIUIOTHEHUH rpyHTa. Iloj-
3eMHBI€ BOJ[bl YMEHBIAIOT CBSI3M MEX/Y YacTUI[AMU MSTKUX IOPOL,
CO37IaI0T JOHOJIHUTEIbHbIE IJIOCKOCTH CKOJIbXKEHUS, 06pa3yoT my-
CTOTBI PACTBOPEHUEM U BHIMBIBAHMEM THAPOHECTOUKHMX TIOPOI, BHI3bI-
BAlOT ITy4eHHe IIHHUCTHIX IPYHTOB. Bee 310 ciocob6eTByeT 06pyite-
HMIO TPYHTa B BHIPabOTKY.

O6pyuteHus OpOb B 3KanIyaTpreMb1x MOJI3EMHBIX COOPYKe-
HYSIX IPHUBOJAT K Pa3pyIIeHUI0 0O1eIKH, BHYTPEHHUX KOHCTPYKIUH
¥ BBIXOZY M3 CTPOSI IKCIUIYATAIIMOHHOTO 000pyAoBaHusL. [J1 TUKBH-
AAIlUM HOCJIEeNCTBUN OGDYIIEHHS MPEKpAIaeTcs SKCIyaTallusa U
NPOBOJATCS PEMOHTHO-BOCCTAHOBUTENbHBIE PabOTHI, & IPH MHOTO-
YHMCJIEHHBIX OOPYIIEHUAX — PEKOHCTPYKLIMA BCEro 0OBEKTA.

Pa3pymieHus: KOHCTPYKIIHI OA3EMHBIX COOPYKEHHI, obanao-
IMX HEJOCTATOYHOM HecyIel CrocOOHOCTHIO U KECTKOCTDIO, MOTYT
IPOUCXOAUTD KaK BCKOPe MOCJe BBOAA B 9KCILIyaTallHIO, TaK U CITy-
CTS MHOTO JIET, IPeX/ie YeM BO3HUKHET aBapuiiHasA cutyauus. Ha-
npumep, B uioHe 1967 rona, depes 1,5 roma mocsie BBOZAA B 9KCILTyaTa-
MU0 TOPHOTO aBTOIOPOXHOTO ToHHeNsA Caku (AnoHuA) AIMHOM
1140 M, B ero 6eToHHOI 06/1€TKE MOABUINCH TPELIMHDI, KOTOPbIE OBICT-
po pocau. ToHHesb ObLI 3aI05KeH Ha rrybune 10 170 M OT IOBEPXHO-
CTH B TOJIIIE CPABHUTENBHO CIa0bIX CKANBHBIX OO, IIpoBenénnble

00CIeI0BaHMs ITOKA3aiH, 4TO AehOPMAIIH TOHHE ST BBI3BaHbBI IIPO-
CY4€TaMU IIPU NMPOEKTUPOBAHUY U HETIPEIBUAECHHBIMH H3MEHEHUAMHU
TOPHBIX TOPOI.

3amonnenun Jaie BCeTO NPOUCXOIAT NIPH CTPOUTEIBCTBE TOA-

3€MHBIX COOPY KEHH 3aKPBITHIM CIIOCOOOM B HEYCTOMYMBBIX BOJOHA-
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CHIIEHHBIX IPYHTaX JTHOO0 HUXE YPOBHS IPYHTOBBIX BOJ B YCJIOBUSIX
MOBBIIIEHHOTO TUAPOCTATUYECKOTO IaBIEeHN.

Asapuiinbie cayuau npopvieos .600bi Ul 06600HEHHOL 20PHOI
Mmacco: (PHIXJIBIX BOXOHACHINIEHHBIX TPYHTOB, 06131210 IIXX MIIBIBYH-
HBIMU CBOMCTBaMH) — 3TO BHe3alHOE U YCUJIEHHOEe UX IIOCTYIJIEHHE
B BBIPaOOTKY, KOTOPO€E NIPOUCXOJNUT B Pe3yJIbTaTe CAMOIIPOU3BOJIb-
HOro JiM6O NPUHYAUTENBHOTO Pa3pyIIEHUs BOAOYIOPHBIX MOPOZ,
mepeMbl4ek, 0OBaTOBKH U KOMMYHUKanuid. IIpopeIBBI IPUBOIAT K
YACTUYHOMY MJIM NOJHOMY 3aTOILUIEHHI0 BBIPAOOTKH, BHIBOLY U3
CTPOSI TOPHONPOXOIYECKOTO OOOPYAOBaHHUS, TPaBMaMm M rubenu
IepcoHa’a.

OcHoBHBIE MCTOYHNKY BHE3AIHBIX NPOPBIBOB: IIOBEPXHOCTHHIE
BOIOEMBI ( PEKH, 03€pa, BOJJOXPAaHHUJIHINA ), TOBEPXHOCTHbBIE INBHEBBIE
¥ TTAaBOAKOBBIE BOJIBL, TOI3eMHbIE BOJJOHOCHbIE TOPU3OHTHL. IIpOpBIBBI
BOJZIBI U3 TIOBEPXHOCTHBIX BOJOEMOB XapaKTEPHU3YIOTCS OTPOMHBIMHU
MPUTOKAMH 110 30HAM TEKTOHMYECKUX HapyiieHUH. [IpophIBH TUBHE-
BBIX M TMIABOJIKOBBIX BOJ| CBSI3aHE! C OTCYTCTBUEM OTDAXKIEHUHN Ha I10-
BEPXHOCTH.

TIpopBIBBI BOZBI B TOPHBIE BBIPAGOTKH MOAPA3AeAI0T Ha IIPOPHI-
BBI, He COJIEPKall[e MEXaHUYECKUX IPUMECEH, M Ha 3arpsI3HEHHBIE
BOJIbl CO 3HAYUTENbHBIM COJEPKAHUEM MIMCTHIX M IE€CYaHO-TJIHHU-
CTBIX yacTHLl. HauGOJBIIYIO OMACHOCTh IIPEACTABJISIOT MPOPHIBBI
IJIBIBYHOB, MTPOUCXOASAIINE Ha KOHTaKTe NIJIbIBYHA C IVIOTHBIM [PYH-
TOM WJIH TIPU HEZOCTAaTOYHOH MOIHOCTH IIJIOTHBIX TPYHTOB.

Ot KomMyecTBa BEIHECEHHOTO MaTepHuajla 3aBUCAT MOCIEACTBUSA
aBapuil B BBIpabOTKaX: 4acTMYHOE 3aTOIUIEHHE, 3aUTHBaHMe JH60
HIOJIHOE UX <«3aledaThbiBaHue» Ha OOJIBIION HPOTKEHHOCTH, «3aX0PO-
HeHHe» MEXaHM3MOB M MallivH, o6pa3oBaHue IIYCTOT B FTOPHOM Mac-
CHUBe, TPOBAJIOB WJIX MYJIb]] OCElaH!sI Ha 3eMHOH IIOBEPXHOCTH.

Haubosee xapakTepHBIe CXeMBI IIPOPHIBOB ITOKa3aHbI Ha puc. 6.5.
OOGbIKHOBEHHO, B CaMOM Hadyajle BHE3aIHOIO IIPOPBIBA, IMPHUTOKU
BOJIBI IOCTATOYHO HE3HAYUTEIbHBI, 3aT€M, 33 KODOTKUH IIPOMEXYTOK
BpeMeHH (OT HECKOJIBKHX JECATKOB MHHYT 10 HECKOJBKUX 4acOB),
OBICTPO BO3PACTAIOT U JIOCTUIAIOT CBOEr0 MAKCHMAJIFHOTO 3HAYEHHUS,
ocjie 4ero MejieHHO (B TeueHHe HECKOJDPKHUX 4acOB HJIH CYTOK)
YMEHBIIAIOTCA M, B HEKOTOPBIX CJIy4asX, IPEKpallaoTcs.

1IpopbiBbl HE3arpsI3HEHHOU BOZHI 11O BEJIMYUHE IPUTOKA NI0/Pa3-
JeJISI0TCS Ha cienylomue kareropunt [Mocmxos, 1992]:
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— HeGoapmue — 10 100 M3 /4;

— cpeanne — 100 + 500 M3 /y;

— kpyn#bie — 500 + 1000 M3/y;

— Katactpodudeckne — 6onee 1000 M3/t1

IIpu CTPOUTENBCTBE TOHHEEH METKOTO 3a/10KEHHS 3aTOIEHHS
IPOUCXO/ISAT, Yallle BCETO, B PE3yJIbTaTe Pa3pblBa MATHCTPAIbHBIX BO-
IOTIPOBOZIOB HJIM TEIIOTPACC, OKA3ABIIMXCS B 30HE BIMSHHS TOPHBIX
pabor.

IHonasemuoe CTPOUTENIBCTBO B YCJIOBHSAX CHJIBHOTO BOZ[OIIPI/ITOKa‘

TpebyeT NPUHATHS CIIELUAIbHbIX Mep 110 BoAoNoAaBAeHHIO. D dek-
THBHOCTb STUX M€P BO MHOTOM 3aBHCHUT OT CTENIEHU JOCTOBEPHOCTHU
TIPOTHO32 FM/POTE0IOTHYECKON CUTYAIH, XapaKTePU3YIOIIENCs pac-
TONOXKEHHEM B DEXMMOM TOA3eMHBIX BOJI, CTPOEHHEM M CBOMCTBAMH
rpyHTOB. OMHOKH B IPOTHO3€ THAPOTEOJOrHIECKOil CUTyaIlid BO
MHOTHX CJIy4asaX IIPUBOASAT K BOSHHKHOBEHHIO aBapHITHBIX CUTYaIiHi,
YTO 3HAYMTEIbHO OCJIOXKHSET BeJleHHe TOPDHOIPOXOAYECKUX Pabor,
CHMKAET UX TEMIIbI, a HHOT/ZIA BbI3BIBa€T YaCTUYHOE HUJIM IIOJHOE 3a-
TOILIEHHE CTPOAIETOCA coopykeHusA. [Ipu aToM H3MeHsIeTCst ecTeCT-
REHHBIT DEXUM TRUKECHUS mVHTnBHX BOM, YTO MOXET, B CBOIO O4Ye-
pezb, IPUBECTH K NTOTEPe YCTOH-
YHUBOCTH IOPOJAHOIO MacCHBa,
Katactpoduueckue 3artom-
JieHHUs TOA3EMHBIX BBIPabOTOK

J€HUU TIOABOAHBIX TOHHEJEH.
Ioasemusle paGoTH MOA peka-

Puc. 6.5. CxeMbl IPOPHIBOB BOABL B
TOHHeJb: NPH IlepPeceYeHHH BOIO-
HOCHOTO TIacTa B Kpobjie (@) U B
Hopouise (6), NIpH TEPECEYEHHH
c6pocoBoit TpemuHbl KpoBaeh (6),
MOAOIIBOH (2), IpK TPOPHIBE HATIOD-
HBIMH BoAaMH Kposueit (0) n mogo-
mBOH (¢) BOAOYIIOPHOTO I[e/iMKa He-
JOCTAaTOYHOH MOINHOCTH, IPH TIepe-
ceyeHNH 3a060eM BOZOHOCHOMH . Tpe-
WwHAL (%), IPH IlepecedyeHnH BOIO-
HOCHBIX KapCTOBBIX IOJA0CTelH (3)
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HepeZIKO cIydaloTcs MpH NPoBe-

MH, KaHAJIAMH, MOPCKHMH 3JIMBAMH U [IPOJMBAMH BELYTCS, IPEUMY-
IIECTBEHHO, B CJIA0LIX HEYCTOWYUBBIX IPYHTAX IO GOJBIIMM THAPO-
CTaTHYECKMM [aBJIEHHEM, YTO TPeOYeT UCKIIOYUTEIBHON OCTOPOXK-
HOCTH MPU BeJIEHUH TOPHOIIPOXOAYECKUX ONEPaNMi, IIPeABAPUTEb-
HOTO HCCJENOBAHUS HaNEXKHOCTH 3allUTHBIX CBOMCTB IIOPOAHOMH
KPOBJIM ¥ 3260/HOTO IPOCTPAHCTBA, MOATOTOBKH (P(PEKTHBHBIX MeD

110 TEXHHMKe 6e30TaCHOCTH, Pa3pabOTKHU 3aLIUTHI IPOTHB CTUXUHHOTO

npopsiBa Boasl. HauGosbiiast BeposiTHOCT IPOPHIBA BOABI B 3200
TIPH IIPOXOZIKE TIOBOAHBIX TOHHEEH 3aKPHITHIMU CITIOCOOaMH BO3HH-
KaeT B cJIy4ae THAPaBINYeCKOH CBA3U TPYHTOBBIX U IOBEPXHOCTHHIX
BOI. _ : ,

Hctopus crpoutesnbcTBa MOABOAHBIX TOHHEEH IO KPYITHBIMU
BOAHBIMHU TIperpajjaMd HAaCUMUTHIBA€T MHOTOYHCJIEHHBIE TIPHMEDEI
aBapUii, CBS3aHHBIX C 3aTOILIEHHEM TOHHEJbHBIX BRIpaboToK. Ha-
npuMep, TIPU TPOXOJIKe IOABOAHLIX TOHHeNelt moa Vpaanackum
MopeM Ha riiybune 240 M OT HA HEOXKUAAHHO MPOPBABIIASICS BOZA
3aTOMMJIA BRIPaGOTKH, B pe3ybTaTe yero noru6iu 40 venosex. Ilpu
CTPOUTEJIbCTBE MOABOAHBIX BHIPAGOTOK B AMOHKH, BCI€ACTBHE BHE-
3aIIHOTO MPOPBIBA BOAbL, Horubiu 240 uenoBek. HaubGosee kpynubie
COBPeMEHHbIE AaBaDUH NMPOU3OILTH IIPU CTPOUTEIBCTBE MOLBOAHBIX
toHHenel Ceiikan B Anonanu v mox nponausoM Boabuioi Benbt B
Hanum.

SKCIIyaTHPYEMbIE COOPYKEHUS MOTYT OBITh 3ATOMJIEHB IUBHE- .
BBIMH 1 TABOIKOBEIMH BOJAMH TIPH HEIOCTATOYHO 3(P(EeKTHBHHIX 3a-

- IHUTHBIX MEPONIPUATHAX. KpOMe 3TOro HpH‘{I/IHOﬁ IIOTTIaJaHHUA BOAbI B

BKCILTyaTHPyeMOe COOPYKEHHE MOTYT OBITh IIOBPEXAECHUS KOHCTPYK-
MK 06JIeIKH, BBIXOJ M3 CTPOS ApeHaXka, HAPYIIEHUS CIJIONIHOCTH
THPOU3OJIAIH. '

YacTH4HOE 3aTOILIEHHE II0/I3eMHOTO 00bEKTa BbI3BIBAET HaPyIIIe-
HME er0 HOPMAJIbHOM SKCILTyaTalMH, IIOBPEXKAEHHE BJIEMEHTOB KOH-
CTPYKIIMH U HHXEeHepPHOTO 060pyI0BaHKUsA, a BHE3AIIHOE CHJIBHOE 3a-
TOIJIEHHE — aBaPUIHYIO CUTYAIINIO C YEJI0OBEUECKUMM KEPTBAMH.

* 3azasoeannocmo BO3yxa B CTPOAIMXCS UIH IKCILTYaTHPYEMBIX
TO/I3eMHBIX COOPYXKEHUSAX BbIIlle OTYCTHMBIX IPE/IE/I0B MOXET TPH-
BECTH K CJIEMYIOUIMM aBaDUIHBIM CHTYAIHsIM: OTPABJIEHHUIO JOAeH,
HOXXapaM U B3PbiBaM JIETKOBOCIUIAMEHSIOIIUXCS U B3PbIBOONIACHbBIX
BEIIIECTB, TA30BOM KOPPO3NK MaTepuaia 00MeNKN U 9KCILIyaTal[iOH-
HOT0 060pyZ0OBaHHS.
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ApapuifHasi cUTyaI[isi MOXeT ObITh BEI3BaHAa HEMTPOTHO3UPYEMbIM
YCTOWYHBBIM IIPEBBIIIEHUEM B BO3IyXe paboueii 30HbI IIpeieIbHO JOITy-
ctumbIx KoHNeHTpaimi (11/1K) S710BUTHX, BpeAHBIX MHEPTHBIX HIU
B3PHIBOOMACHBIX TA30B. ABAPUHU BO3HUKAIOT IIPU HEYIOBJAETBOPUTEb-

HO# OpTaHM3allMK IPOBETPHBAHMS, OTCYTCTBHH MM OCTabJeHUH CH-

CTEMaTUYeCKOTO KOHTPOJIS 32 COAEPIKAHUEM Ta32 B BO3IyXe BHIPAOOTOK.
VIcTOYHUKOM 06pa30BaHUsI SAOBUTHIX U B3PBIBOOMIACHBIX TA30B
MOTYT CIY’KUTb TEXHOJIOTHYECKHE IIPOIECCHI (B3PBIBHBIE PabOTHI, HC-
KYCCTBEHHOE 3aMOPKHBAHHE TPYHTOB U T.I1.), 2 TAKXKE T€0JJOTHIeCKUN
COCTaB OKPY’AIOIUX IIOPOJ] HA Y4aCTKaX CTPOUTENLCTBA TOHHEJEMH.
Haub6onbinee kommdecTBo (23%) aBapUAHBIX CUTYallHil IPUXOXUTCS
Ha CTPOUTEIBCTBO OOBEKTOB B IIOPOJAX, HACHIIIIEHHBIX HE(PTEIPOLYK-
TaM¥ WIK Fa30HOCHBIX, 4 TAKXKE TIPU BeJIEHUHU B3PLIBHBIX pabot (20%).
[Tpumepno 30% Bcex aBapuii IPOMCXOAUT IIPU BHIIOJTHEHUHU Ollepa-
I[UH, CBSI3aHHBIX C HCKYCCTBEHHBIM 3aMODAKUBAHHEM TDYHTOB.
OCHOBHBIE IPUYNHBI 3A2A308GHHOCTIU U 3A0bIMIEHHOCMU BO3LyXa
B [IOI3EMHGM COODYIKEHUM: IIEPECEYEHUE €TO TPACCOMN He(b'reHocm)Ix,
OGUTYMUHOZHBIX, COJTEHOCHBIX TOPOJ, & TAKXKE BCKPBITHE MOJIOCTENH, 3a-
HOJTHEHHD' X IIPHPOJHBIMU I'a3aMH, XapPaKTePU3YIOUTUXCSI COAEPIKaHH-
eM GOJIBII' OTO KOTMIECTRA SIOBUTHIX M B3PHIBOOIIACHBIX KOMITIOHEHTOB.
Haufonee 4acTo B yCIOBUSIX [TOA3EMHOTO CTPOUTEIBCTBA BCTPEYa-
IOTCSI M€ TaH, MOHOKCHUJ yTJIepo/ia, AUOKCH], YIAepola, CEPOBOJOPO,
JMOKCH CEPBI M aMMHUaK. Pa3iuunble Ta3bl U COETMHEHUST (MOHOKCHI
yIIepoaa, yrIeBOAOPO/bl, OKCH/BL A30TA U /P.) BRIAEISIOTCS TH3€b-
HBIMH WIH KapOIOPAaTOPHBIMU [BUTATE/ISIMH, YCTAHOBJIEHHBIMH HA TOP-
HOITPOXOIYECKOM 000PYIOBaHUM M Ha TPAHCIIOPTHHIX cpeacTBax. He-
PEIKO COoZlepXKaHue B BO3yX€e TOKCUYHBIX M TOPIOYHX ra3oB IIPEBBIIIA-
€T IpeleNbHO AOMYCTUMYIO KOHIIEHTPAIHNIO, a MIPOIIEHTHOE COEPKa-
HUE KUCJIOPOJA CTAHOBUTCS HEIOCTATOYHBIM. '
l'a3el nomafaoT B 3KCILIyaTUPYEMOE COOPY:KEHHE U3 OKPYXKaro-
HIEr0 I'PYHTOBOIO MaccuBa 4yepe3 00/eNKy (IPU OTCYTCTBUU CIIEIH-
ATBbHON Ta30U30JISIIIUY ), BBIEISIOTCS ABUTATEISIMU TPAHCIIOPTHBIX
CPEICTB, 9KCILIyaTAIIHOHHBIM 06ODY/IOBAaHUEM U NIPU [IBIXaHUH JIIO-
Jieli, ¥ MOTYT BbI3BaTh Da3JIWYHbIe aBADUNHHBIE CUTYAI[UU.
HeraTuBHble TOCTEACTBUS 3aTa30BaHHOCTH BO3[yXa yCyry6Js-
IOTCSI TIPU HeZOCTaTOYHO 3¢ (PeKTUBHON BEHTUIISIITNH, a TAKXKE B CIIY-
yae HEHCIIPABHOCTYU MJIY HEOKUJJAHHOTO OTKJIIOYEHUST BEHTIISIITUOH-
HOM CHUCTEMEL.

272

1lpu BO3BeEHUMY TOA3EMHBIX OGBEKTOB B Ta30HOCHBIX MOPOZAX
BBIIOTHAIT CHCTEMATHYECKHI JO3HMETPUIECKHIX KOHTPOIb PAa3/IHY-
HbIX Ta30B U XMMMYECKHMX COeUHeHHH. /s onpeneseHus KOHIIEHT-
Palli} OMNaCHOTO JaXe B MaJbIX /033X OKCU/A yTJiepoaa (yrapHOTO
raza) CO pa3pa6oTaHBbI pa3THIHbIE IPHOOPHL: IOPTATHBHBIE IEPEHOC-
Hbl€ ¥ aBTOMATHYECKHE CTAlIHOHAPHBIE YCTPOWCTBA — aHAJIM3ATOPHL,
pa6oTaloniie Ha OCHOBE MCIIONb30BAHHS MH(PPAKPACHOTO U3IYIEHNIS,
BJIEKTPOXUMUYECKHE AETEKTODPBI U AP. Co3faHbl pa3sHOOGpasHEIe Je-
TEKTODBI /ISl BBISIBJICHUSI IIPUCYTCTBUSL MeTaHa M OIIpefleIeHNsI ero
KOHIEHTDaIluH, PaboTaoIIKe HAa OCHOBE UCIIOIb30BAHMUS PA3THIHbIX
XMMHMYECKUX H (PU3UYECKUX CBOMCTB 3TOTO Ta3a.

Henocrarok xuciopona B aTMocdepe Moa3eMHBIX BEIPabOTOK 06-
HApY>XMBAIOT IIPU IIOMOIIY NPUGOPOB, 060PYAOBAHHBIX 3IEKTPOXH-
MUYECKUMM JATYUKAMH. /LISl OLpEIeTeHUsT KOHIIEHTPALUH OKCHIOB
a30Ta, CEPOBOOPO/A M AMMHAKA IPHMEHSIIOT CHIEIIMATH3UDOBAHHbIE
JI€TEKTOPBI.

3ara3oBaHHOCTD BO3/yXa 9aCTO COMPOBOXKAAETCS 3aJBIMIEHHO-
CThIO, KOIZIa YaCTHUIIBI yTJIepo/ia M OKCHIBI a30Ta 06pa3yioT KOpuyHe-
BBIH [IbIM, YXYAIIAIOIKH YCIOBHS BUIMMOCTH U NOBBIIIAONIKIT BEPO-
SITHOCTb BO3HUKHOBEHHSI aBapui. CHIbHOM 3a1bIMIEHHOCTBIO BO3LY-
Xa COIPOBOXIAIOTCS IIOXKAPhI U B3DHIBHL.

Iloxcapvt u 63pwbiebt MOTYT IPUBECTH K Pa3pyIIEHHIO OOIETKH 1
BPEMEHHOI KpeIy, 00pYILEHHUIO TOPOIb, npopbmy HOI3EMHBIX BO[,
BBIXOZY U3 CTPOSI 060PYIOBaHUSI.

[Toxapsl B 3KCILIyaTHPYEMBbIX IOA3EMHBIX COOPYKEHHIX qpeaBm—
YaifHO OMaCHBI B CBSI3U C OTPAHHYEHHBIM [IPOCTPAHCTBOM, GOIBIINM
CKOILTeHHEM JOAed H TPYAHOCTAMHU UX ObICTPOl SBaKyallMH, a TAKXe
13-3a yIAJIEHHOCTH COOPYXXEHUH OT KPYITHbIX TADHU30HOB NIOKAPHON
OXPaHbI U HCTOYHUKOB BOJBI, TPYAHOCTEN IPOHUKHOBEHUSI K O4ary
noxapa U moga4u J0CTaTOYHOTO KOJIHYECTBA OTHETYINAIIHX BEIECTB,
a TaKxxe OTCYTCTBUSI BUTUMOCTH.

Jl1s pa3BMTHSI IOXKAPOB B YCJIOBUAX HOA3EMHOT0 06bEKTA Xa-
PaKTepHbI: 6bICTPOE 33/{bIMJICHHE BO3/yXa; BHICOKAsS KOHIEHTPAIHs
TOKCUYHBIX Ta30B; BO3MOXXHOCTb CKOIUIEHHSI TOPIOYHNX Ta30B U Ia-
POB BO B3PbIBOOIIACHON KOHIIEHTPAlMH;, HaJHYHE BBICOKHX TeMIIe-
patyp (mo 1500 °C).

HecMoTps Ha TO, YTO HOXAPhI B TOHHEJIAX CIy4al0TCS 3HAYUTe b-
HO pexe, YeM B HA3EMHBIX COOPYXKEHUSIX, IIOCJAEACTBUA UX, KaK Ipa-
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B0, 6oJtee Tparuubl. [Ipyu nepBbIX IPpU3HAKAX MOXKAPa U CBA3aHHO-
IO ¢ HUM 3a/IbIMJIEHHUs] GOMBUIMHCTBO HAXOASIIMXCS B MOA3EMHOM
COODPYKEHHH JIIOJEH MOTYT MMOAAATHCS MAHUKE; 4aCTO TMPOSBAAIOTCA
TPYNNOBHIE IICHX03bI U KOJJIEKTHBHASA HCTEPHUSI.

TToxxapbl ¥ B3pPHIBBI B CTPOSINIAXCS ¥ HKCILTYaTHPYEMBIX MO3EM-
HBIX COOPY)KEHUSIX IPOUCXOST HE TOJBKO M3-3a CHJIBHOM 3ara3oBaH-
HOCTH BO3/yXa BHIPAOOTKH U IIPH MOBBIIIEHHA TEMIIEPATYPbl OKPYKa-
IOLIETO MACCHBR, HO M U3-32 HADYWEHUS NPABUIL MeXHUKU 0e30nacHo-
Cmu TIpY BHIIOJIHEHWH Psifia paboT B TOHHeJIE (9IEKTPO- U ra30CBapKa,

_6ypoB3pBIBHBIE PABOTHI, PEMOHT 3IEKTPOOOOPYIOBAHUS, TPUCYTCTBHE
JIETKOBOCILIAMEHSIONTUXCSA MATEPHAIOB). YaCTHIMU IPHYAHAMH I10Ka-
POB U B3PHIBOB B TPAHCIIOPTHBIX TOHHENAX SIBAAIOTCS 6HE3ANNbIE 603~
20paHUs MPAHCNOPMHBIX Cpedcme B CIIyuae UX HEMCIIPABHOCTH, Hae3-
J0B WM CTOJKHOBEHHH (OCOOEHHO TAKUX TPAHCIIOPTHBIX CPEACTB, KO-
TOpBbIE TEPEBO3AT JETKOBOCIUIAMEHSIONIMECS MU B3PHIBOOIACHBIE
TPY3bL), & TAKIKE HEUCPAGHOCTIU 37eKMPO0BOPYO0BAHUS 8 MOHHETe.

B psine ciyyaeB MpUYMHON aBapUUHBIX CHTYalUil MOTYT CTaTh
Hapyuerus mexnoaozuu npouseodcmsa pabom. Hampumep, HeCBOEB-
PEMEHHOE U HEAOCTATOYHO TINATENbHOE Kperulenue 3a6os B cmaboyc-
TOWYMBBIX M HEYCTOWYMBBIX TPYHTAX MOXET BHI3BaTh OOpyIIeHHe
nopoabl. HapyuieHusi TEXHUYECKUX YCAOBUI U IIPaBUJI TEXHUKH Oe-
30MaCHOCTH NpH paboTe IO/ CKATHIM BO3AYXOM MOTYT MPUBECTH K
TIPOPBIBAM BOBI C TPYHTOM B 3a60ii ¥ 3a60/IeBaHMI0 PaboUMX KECCOH-
HOIi 60JIE3HBIO, 4 TAKXKE K BO3HHKHOBEHHIO 0K apOB.

K aBapusiM IpUBOASAT U HEKOTODBIE HADYULEHUS PENCUMA FKCNIY A~
mayuu coopyxcenus. Tak, BHe3amHasi TOJIOMKA MM OTKJIIOYEHHE CH-
CTEMBI OCBEIIEHNA MOXKET IPUBECTH K CTOJIKHOBEHUIO TPAHCIIOPTHBIX
CPE/ICTB B aBTOIOPOKHBIX TOHHEAX. BRIX0/ U3 CTPOSi BEHTHJIAIIMOH-
HOTO 0OOPYZOBaHUSI MOXET BHI3BATh YPE3MEPHYIO 3ara30BaHHOCTD
BO3/IyXa, a OTKJIIOYEHHE Ha [JIMTEJBHOE BPEMSI BOAOOTIMBHBIX YCT-
POICTB — 3aTOIUIEHHE BHIPAOOTKH.

ABapwuiiHble CUTYalliK B CTPOSIIUXCS M OKCILTYaTHPYEMBIX MO/
'3EMHBIX COODYKEHHUSX IPHUBOAAT K HEGIarONPHUSITHBIM HKOJOrHYe-
CKHMM HOCJIEACTBUSIM: HADYUIEHUSIM YCTOWYHBOCTH IPYHTOBOTO Mac-
CHBa, IPOCAIKaM JHEBHON MOBEPXHOCTH, OBPEXKIECHUSIM Ha3€MHBIX
3[aHui, COOPYKEHH 1 MHIKEHEPHBIX KOMMYHHKAIIMH, 3aTa30BaHHO-
CTH Y 32ABIMJIEHUH BO3/YIITHOTO GacceifHa, OBHIIEHHIO ITyMa U BUG-
palyy Ha pUJIeralonieil TeppUTOPHH.
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6.2. OcHOBHbIE BHAbI PUCKOB B MOA3EMHOM CTPOMTEAbCTBE™

B IIponecce CTpOUTENBCTBA ¥ IKCIINIYAaTAllUH IIOA3€MHOI'0 COOpY-
KE€HHA BO3HHUKAIOT PAa3/JIU4YHbIC aBapHﬁHbIe CHUTyaliiH, CBA3AHHBIC C

‘omubKaMHu B pelleHUAX U3BICKATENEH, IPOEKTUPOBIIUKOB, CTPOUTE-

Jiell ¥ 9KCIUTyaTallMOHHOTO NepcoHana. [IpuHsaTHE TOTO WU MHOTO
pElIeHNUsI 3aBUCUT OT MHOKECTBa OOBEKTUBHBIX H CYOBEKTUBHBIX yC-
70BUH ¥ (GaKTOPOB. Y4ecThb Bce yCI0BUs U GaKTOPH], a 3aTeM aKTHUB-
HO Ha HUX BO3/IEHCTBOBATh, He BCer/ja BO3MOXHO. COOTBETCTBEHHO U
IIPUHATOE pelleHHe MOXKET UMETh Pa3IMIHBINH UCXO0[, KaK JKeJaTe b~
HBIH, T.€. IPAaBUJIBHBIH, TAK U HEXEIATEAbHbIH — OIHOOYHBIH. B 110-
O6oM ciydae, MOSIBJISIETCS HEONPEAENEHHOCTh B TPOrHO3MPOBAHUM
HCXO/Ia CHTyalliM, T.e. UMEETCS JUIIb HEKOTOpasi BEPOSATHOCTH 10~
CTH)KEHUSI pe3yabTaTa, WU PHUCK.

Puckom IpUHATO HA3HIBATh BEPOATHOCTD AOCTHXKEHHUS JKeJIaTeNb-
HOTO HJIH HEXeJaTeJIbHOTO Pe3ybTaTa OT IPUHSITOIO pelleHus .

Kak m3BeCTHO M3 TEOPHH BEPOSTHOCTEMN, BEPOSITHOCTD P MOXKET
npuHUMaTh 3HadeHus1 oT 0 no 1. Ilpu p = 1 umeeTcsi nonHas yBepeH-
HOCTD B IOCTHXXEHHH 3allJTAHMPOBAHHOTO pe3yJbTaTa, npup = 0 MoX-
HO OBITH YBEPEHHBIM B TOM, UTO 3al/IAHMPOBAaHHBIN Pe3yibTaT AO-
cTUrHyT He OyneT. B o6oux ciyuasix 11s IPOrHO3MPOBAaHUS PHUCKA
HeoOXoMMa TIOJIHAsA U AocToBepHas nHdopMarms 06 obbekre. Jio-
60€e IPOMEXYTOUYHOE 3HAYEHHE P CBHIAECTENACTBYET O HEAOCTATOYHO-
cTM ¥ (WIK) HEJOCTOBEPHOCTH MH(pOPMALKHK A1 BHpabOTKH mmpa-
BUJIBHOTO PELIeHHS.

Bce puckH, BOSHMKaIONIHUE IPH TPOEKTHPOBAHUH, CTPOUTEIBCTBE
Y 9KCIUTyaTaIlMH ITOA3EMHOTO COOPY KEHHSI, MOJKHO YCIOBHO KJIaCCH-
¢unupoBath: ’

— 1o npupode 603HUKHOBEHN A BHEINHHE, 0OYCAOBJIEHHBIE PA3INd-
HbIMH BHEITHUMH (pakTopaMu (MH)KEHEPHO-TE€OJOTUYeCKMMHU U THA-
POTEO0IOTHYECKUMH YCIOBUSIMY, C605SIMHU B IOCTaBKaX CTPOUTETBHBIX
MaTepHasoB U 060pPYI0BAaHHSI MU IIOCTABKAMH HEKA4€CTBEHHBIX Ma-
TepHAJIOB, MpobieMaMu (HHAHCUPOBAHUSA U IIP.), U BHYTPEHHHE, BO3-
HUKUTHE BHYTPHU CHCTEeMBI (HEKaYECTBEHHO IPOBEAEHHbIE HHKEHED-
HBI€ U3BICKaHHSI, HAPYIICHHs TEXHOJIOTHI MPOU3BOACTBA paboT, BbI-

*B JAaHHOM pa3sjeJiie, B OCHOBHOM, H3J/1araloTCA OCHOBBI TCOPHUU IIPOHU3-
BOACTBEHHBIX DUCKOB IIPUMCHUTE/IBHO K [I0A3€MHOMY CTPOUTEIBCTBY.
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XOJI M3 CTPOS [IPOXOIYECKOT0 000PYI0BaHNsI, HAPYIIEHUS] CTPOUTE/b-
HBIX HODM H TIPaBUJI TEXHUKU GE30TIaCHOCTH U T.1.);

— 1o npunadiexcHocmy: OMMOKY U3BICKATENEH, IPOEKTUPOBIIH-
KOB, CTPOHTEJIEH, SKCILIyaTallHOHHOTO TIEPCOHANA, IOCTaBIIMKOB CTPO-
UTEIbHBIX MATEPUAJIOB 1 000PY/I0BaHHU, 3aKa3YNKa, HHBECTOPa U IIp.;

— 110 8peMeHIL BOHUKHOBEHUS U NPOSBIEHUS: OTTNOKA, BOSHUKIIAS
IPU UHXXEHEPHO-Te0JOTHYECKHX M3bICKAHUAX MJIM IIPU IIPOEKTHPO-
BaHHH, MOXKET TIPOSBUTHCS UMb IIPH CTPOUTEIBCTBE UM, YTO eIle
Xy’Ke, TIPH SKCILILyaTallui coopyxeHusi. IIpumepoM 10100HBIX OIIH-
6ox MoxeT cIyxuTb JIyxHenxuii MeTpomMocT B MocCkBe, a Takxe
IMPOKO M3BECTHBIE aBapUH, CBSA3aHHbIE C IPOPHIBAMU ILIBIBYHOB B
TorHeMM MeTpononuTeHoB Mockesl 1 CaHkT-IleTep6ypra;

— 10 NPOOOIHCUMENLHOCTIU NPOSABLEHUS HE2AMUBHBLY NOCEICT-
@uii: IIINTEIbHBIE H KDATKOBPEMEHHBIE;

— 10 UHMEHCUBHOCTNU NPOSBREHIS U YiulepOy: KPYTIHbIE U MECTHBIE;

— N0 CMeneHu BAUAHUA HA pe3yivmam: HE3HAUMTEIbHbIEe — He
OKasbIBAIOITHE BIMSHUA Ha CAMO COOPYKE€HHE, CDOKH CTPOUTEJIBCTBA,
He MMeIoIHe 4eJ0BeYeCKHX KePTB U KPYIHBIX MaTe€PHaJIbHBIX I10-
CJIeICTBUIA; 3HAYNTEIbHbIE — [PUBOSLINE K H3BMEHEHUIO KOHDUTY-
pAIlMH MJIH TPAacChl MOZ3eMHOTO COOPYXKEHHsI, YBeIUIEHHIO CPOKOB
CTPOMTENbCTBA, AJIUTEIHHOMY BBIXOY U3 CTPOS TPOXOIECKOTO 06o-
DY/OBAHUS, TPUBOSIINE K TPaBMaM M TH6eH iofei 1 KPYIHBIM
MATepHATbHBIM TOCIEACTBHAM; KaTacTpoUIeCKue, pe3yIbTaToM
KOTOPBIX SIBJISIETCS ITpeKpallleHHe CTPOUTEIBCTBA U HEBO3MOXK-
HOCTb SKCILIYATAIlHH TIOA3EMHOT0 00BEKTa;

— 710 pearvHOCMLL NPOSENEHIs. — TPOTHO3UPYEMBIE H (HaKTHIECKHE.

Heusb6exXHOCTh BO3HUKHOBEHHUSI PUCKOB B IIPOLIECCE CTPOUTEND-
CTBA ¥ SKCIUIYATAIH TIOA3EMHOTO COOPYKEHUs TpeGyeT paspaboTKy 1
TIpHMeHEHHs] METOZOB IIPOTHO3UPOBAHHUSI PUCKOBBIX CHTYallMH M P€a-
TMPOBaHHs Ha HUX AJIs1 HCKIIOUEHHS I MUHIMHU3AIHH NIOC/IE/ICTBHH.

JIJIs1 KaueCTBEHHOTO aHATN3a TIPHYMH U MOCJIEACTBIM BO3SMOXKHBIX
PHCKOB TIDHMEHSIOT Pa3jHyHble MATEMATHYECKHE METO/bI, B YacT-
HOCTH:

— aHAIUTHYeCKUi, 6asupylomuiics Ha KECTKO IOC/IeNI0BATENb-
HOM pacyéTe 110 33JaHHbIM (HopMysIaM 1 HOpMaTHBAM;

* B gasbHeilleM IpuMeM, YTO PUCKOBOMN ABJIAETCS Ta CUTYallHs, KOTOpas
TIPUBOAMT K BOSHUKHOBEHHIO HEraTUBHbIX NOCAeACTBUH (aBapuii).
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— QITOPUTMUYECKUH — HCIOJB3YIONIMH CUCTEMY JOTHYECKUX
TIOCTPOEHH I, TI03BOJISIIONINX 60JIee TIOHO YYeCTh UMEIOTIIHECS YCIIO-
BUSI U OTPAHUYEHMUS;

— CTaTUCTMYECKUHA — TPeOYIOMUN HAJIMYUSA CTATUCTHYECKUX
JaHHBIX 00 aBaPUIHBIX CUTYalUAX Ha 06beKTax-aHAIOTax. DTOT Me-
TOJ, MAJIONIPUMEHUM IIPU CTPOUTETBCTBE YHUKAJIBHBIX COOPYKEHUH,
KaKOBBIMH SIBJISTIOTCSI MHOTHE KPYITHbBIE II0J3eMHble OOBEKTHI;

— MMMTAIIMOHHOE MOJEIMPOBAaHHE — IMO3BOJISAET HanboJee 1MOJ-
HO ¥ aIeKBaTHO OIIUCBIBATD BCE TPOIECCHI, TPOUCXOSIIUE [TPH CTPO-
WTeJIBbCTBE U SKCILTyaTalluy T0A3eMHOTO COOPYKEHUSI U OTCJIEXKUBATD
TIOC/IE[ICTBHSI HMUTHPYEMBIX M (axTuyeckux c6oes. s sToro, He-
PeZKo, obIIee aJrOPUTMHYECKOE TIPEICTABIEHHE CUCTEMbI PEATH3Y-
eTCs ¢ ToMotIbio IBM.

Haubosee cioxHON 3amadyell CTAaHOBHTCA KOJWYECTBEHHAA
OIIEHKA TIOCJIEICTBHUI MIPOSBICHHS KaX/0TO BU/A PUCKA U UX COBO-
KYITHOCTH, CBsI3aHHAsI C CyIeCTBOBaHHEM MHOXeCTBa BapHAHTOB

pelIeHuH U, KaK CJIeNCTBYE, HEONPeAeJEHHOCThIO PUCKOBBIX CHTYa-
1Mii. /Iy BBISIBJIEHHA BEPOSITHOCTH BOSHHKHOBEHHST KaK/I0TO BHA
pucKa He0OXOIHUMO COCTABHUTH KJIACCH(MUKAIHUIO BCEX BO3HHKAIO-
IUX PUCKOB, IIPOU3BECTH PACYET 6A30BBIX 3HAYEHHI PUCKOB U BBI-
JIEJTUTh U3 HUX OCHOBHBIE. B mepByI0 oYyepeap HA BOSHMKHOBEHUE
PA3JIMYHBIX PUCKOBBIX CUTYAIIUII TIPH CTPOUTEIBCTBE U HKCILIyaTa-
IIUH TIOJI3EMHBIX COOPYKEHHUH BIUSIOT (GaKTOPHI, IPEACTaBIEHHbIE
Ha puc. 6.6. '

MaTteMaTHyYecKoe OKHIaHKE YIepOa OT IPUHATOro pemenus MY;
MOJKHO OIIEHUTH 110 opMyJie:

jom |
0 _
M; —Zluijpj, ¢
=

T/ie p; — BEPOATHOCTb MIPOSABJIEHHA BO3MOKHBIX PUCKOBBIX CUTYalMH, j = 1,
2, 3, m — KOJM4eCTBO BaDHAHTOB BOSMOMKHBIX DHCKOBBIX CUTYalMH, i —
BeJIMYMHA yulepba MPpU peasnsalliy i-ro pelleHus B j-0l PUCKOBOW cHUTYa-
1MUY WX 3HAYUMOCTb §-TO PHUCKa.

IIpu HauMeHee yIayHOM pelleHuH 3HadeHue MY; MUHUMATBHO,
1pu HanboJee 6IATONPHATHOM — MaKCHMAJbHO. B pacuére p; Heob-
XOIMMO YYUTHIBATh, YTO HEKOTOPBIE PUCKOBBIE CUTYAllUH MOTYT Ha-
KJIaJpIBaThCs APYT Ha Apyra BO BDEMEHHU U B IPOCTPAHCTBE, a HEKO-
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Pnci. S53.6. Knaccudpukaius (baxTopOB IIPOU3BOJCTBEHHOTO pUCKa [ Onydpue-
sa, 1997] .

TOpbI€ CUTYalNH SBJSIOTCS B3auMOHCKIouaomuMi. COOTBeTCTBeH-
HO, BeJIMYMHA PUCKa Oy/ieT yBeINYMBATHCS UM YMEHBIIATCS.

B cooTHOmeHNN MeX Ay MaTeMaTHIECKAM OXKUIAHIeM yiurepba u
pa3bpocoM ClyyalHBIX 3HAYEHU R yiep6a (Iucnepcueii) Bceraa ume-
€eTCsI HEKOTOopas Touka Ge3pasiuyus. [Ins AUCKPETHBIX CIyYalHBIX
BEJIMYMH AUcCIiepcusa D; onpeenseTcs Kak:

i=m

D=3 (u;-M} . 2)

j=l
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Yem Gosblite [UCTIEPCHS, TEM, IPH MeHbIIEM CpeiHeM yuiepbe,
paHbllle HACTymaeT Touka Ge3pasnuuus. IIpu 3HaYeHUN qUCHEPCHH,
paBHOM HYJIIO, TADaHTHPOBaH MakKCHMAaTbHbIH yiiepb. IIpu Hekoro-
POM 3HAUEHUH AUCTEPCUM, PaBHOM D,, HACTYIIaeT PAaBHOBECHOE CO-
CTOSIHME, IPX KOTOPOM Kak yiuep6, Tak u 3¢eKTHBHOCTD TPUHATOTO
peIlleHusT CTAaHOBSITCS PaBHBIMH HyJt0. [IpH JanbueiiuieM Bo3pacTa-
HHUHY UCIEPCHH CHUXKAETCS PUCK BOSHUKHOBEHHUS aBAPHUITHOM CHTYa-
MM ¥ TOBHIAeTCA 3 HeKTUBHOCTD IPUHSITOTO PEINEHUS.

TTo pesysbTaTaM KaueCTBeHHOH W KOJHUYECTBEHHOI OLEHKH PH-
CKOB pa3pabaThIBaIOTCS MEPOIPUATHSA 1O TIPENYNPEXIEHUIO aBAPUii-
HBIX CATYallMif ¥ HEUTPATU3AIMH MX TIOCTEACTBHIA.

6.3. HaAéXHOCTb M AOATOBEYHOCTb
NOA3EMHBIX COOPYXKEHHH

HanéxnocTs cucTeM U TEXHHYECKMX YCTPOMCTB NMPHUHATO pac-
CMaTpUBaTh KaK BEPOATHOCTb HOPMANbHOTO (yHKIIMOHUPOBAHHUS YCT-
pOIICTBA WJIM CHUCTEMHI B TedeHHE 33J[aHHOr0 MPOMEXYTKa BpEMEHH
IpH U3BECTHBIX YCJAOBHAX OKPYyXaiolleil Cpedbl B COOTBETCTBHHU C
Tpe6OBaHUAMY rOCYAAPCTBEHHBIX CTaHAapTOB U HOpM*. [lox nadéxc-
HOCTB10 MEXHONO0ZUL NOO3EMHOZ0 CIPOUMENLCMEA TOHUMAIOT OCYIIIe-
CTBJIEHHE TEXHOJIOTHYECKHX MPOLECCOB CTPOUTEIBCTBA IOA3EMHOTO
00beKTa 6e3 0TKa30B 3a CUET obecriedeHust HaKTOPOB HAAEKHOCTH
CTPOMTENBHBIX TEXHOJIOTHH. ,

DaxTopbl HAAEKHOCTH CTPOUTEIBHBIX TEXHOJIOTHII IIPeLyTpesK-
JIal0T BO3MOXHBIE OTKa3bl B IIPOIlECCe CTPOMTENBCTBA. OCTAHOBKH,
aBapuH, yiep6 OT HETATUBHAIX MOCHAEACTBUAM. DTH (HaKTOPHI BKIIOYa-~
10T [Jepnep, Illempenxo, 1999]:

KOHIENIIUU 6e30MaCHOCTH CTPOUTENBCTBA HOA3EMHOTO COOPYXKe-~
HUS; . ' :
pasziesieHHe U NMpeAynpexaeHre PUCKOB B HEONPEAeAEHHBIX, U3~
MEHSIOIIMXCS IO Tpacce TOHHENA UM KOHTYPY COOPYXKeHHUs HHKe-
HEPHO-TEOJIOTHYECKHAX YCIOBHIA;

U30BITOYHOCTD M KOMIIEHCHPOBaHKe Hab0pa pasIMYHBIX TEXHOIO-
TMH U TEXHUYECKUX IPHEMOB CTPOUTEBCTBA; '

* B maHHOM pa3sfieie PacCMaTPHBAKTCA TOJAbKO (aKTOPHI HaZEXHOCTH,
HNpHUBOIAIIUEC K yTpaTe Hecymeifl CHOCO6HOCTI/I HIpH CTPOUTECIBCTBE UJIN K HE-
BO3MOXHOCTH SKCIUTYaTaiuy 00beKTa.

279



TIpuMeHeHME reoU3NIECKIX METONOB Pa3BENKY JIs OOHapyKe-
HIS OIaCHBIX 30H 110 TPAaCCe CTPOMTENIbCTBA; ,

CrelHraJbHble METOABl ¥ TEXHOJOTHH, IPEAOTBpAIaioNIne Hera-
TUBHOE BIMSIHHE HapyUIEHHBIX 30H Ha MPOIECC BEIEHHUS MPOXOoade-

cKuMX paboT W OCajiKy TOBEPXHOCTH, HOBHINIAIOIUX YCTOWIMBOCTD

NIO[3EMHBIX BHIPAOOTOK;

METOAMKH MoA60pa KOMILIEKCA TEXHOMOTHIA H TEXHMYECKMX TIPHE-
MOB, CHHXKAIOITHX BO3MOXXHBIE PUCKH M ITOCIENCTBUS HETATUBHBIX
CHMTYyaIuH, a TaKKe TOBBINIAIONINX HAZEXHOCTb CTPOUTENBCTBA MO/
3€MHBIX COOPYKEHHUH. '

CyuiecTByI0T YeThIpe crocoba MOBbINIEHHST HANEKHOCTH MIPH Pa3-
paboTKe Pa3INYHBIX KOMIIOHEHTOB U cHcTeM [Jukcon, 1969]:

1. U36BITOYHOCTD;

2. mpocToTa;

3. IpUMeHeHHe CTaHAAPTHBIX 3JIEMEHTOB C M3BECTHOM M NPOBE-
PEeHHOH HaJEXHOCTHIO;

4, paboTa 3JIEMEHTOB ¥ CHCTEM He Ha IIOJHYIO MOIIHOCTB, YTO 10~
3BOJISIET YBEIUYHUBATh CPOK CIYy:KOBI 060pPyIOBaHMS, HO MPH 9TOM
YBEIUYHBAET IPOJO/KUTENBHOCTD M CTOMMOCTD CTPOUTEIBCTBA MO/
3EMHOTO COOPYKEHHSI. ,

.OCHOBHBIM HaNpaBJE€HHEM MOBBIIIEHUST HANEKHOCTH MOA3EMHO
r0o 00'bEKTa IPHUHATO CYNTATH U3OBITOUHOCTB.

OCHOBHBIE IOHATHS U TIOJIOKEHUS TEOPUH HATEXHOCTH U JOJITO-
BEYHOCTH TIOZI3EMHBIX COOPYKeHHil ONpe/IeieHsl B monoxkeruH «Oc-
HOBHbBIE HANPABAEHUS CIPOUMENLHOZO NPOEKMUPOBAHUSA NOOIEMHBIX
obvexmos, 19915.

Haoéxcrocmovio nodsemnozo obvexma Ha3bIBa€TCs €ro CHOCO6-
HOCTB COXPaHATh CBOE€ (PYHKIMOHANIBPHOE 3HaYeHHEe B TeYEHHE yCTa-
HOBJIEHHOTO CPOKa sKciuryaTanud. COOTBETCTBEHHO, OCHOBHBIM IIO-
KasaTeJIieM HaJEXHOCTH COOPYKEHHS SIBJIAETCS BEPOSTHOCTD ero Oe-
30TKa3HOM paboTHL ‘

Omxas o6pexma — 3TO TOMHASA WM YaCTWYHAS yTpaTa HeCylle
CIIOCOGHOCTH €T0 COCTABHBIX 3JIEMEHTOB.

Honzoseunocms o6vexma — 3T0 €ro CoCOGHOCTH COXPAHITH pabo-
TOCITOCOOHOCTD B 3ajIaHHBIX YCJIOBHSX 9KCILUTyaTanuu. B kavecTse
OCHOBHBIX TI0OKa3aTeJIei 0JTOBEYHOCTH IOA3EMHOTO 0ObEKTA IPUHSI-

* TBI: pecypc; HapaboTKa 710 0TKa3a, T.e. BpeMsI 6e30TKa3HOM paboThI OT
MOMEHTA Hayajla SKCIUIyaTallud [0 HACTYIUIEHHS TPEIEIbHOTO CO-
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CTOSTHHSI, COOTBETCTBYIONIETO NPEeKPallleHUIO 9KCITyaTallud B PEKOH-
CTPYKIIMHU MM TUKBHAAIHH 06beKTa; GaKTHIECKHI CPOK cayx651. B
COOTBETCTBHHM C 9THM IIPH MPOEKTHPOBaHWH NOJ3eMHBIX OOBEKTOB
Heo6X0IMMO HOpPMHPOBAHHE BEPOSTHOCTH Ge30TKa3HO# paboThI Co-
Opy’KeHHs B TeUeHHe 3a/[aHHOT0 CPOKA dKCILTyaTaluy. JlomycTuMbie
3HaYeHHsI MOKa3aTeJaell HaJ€KHOCTH ONpeessiioT B 3aBUCUMOCTH OT
ITOCJIEICTBHi, K KOTOPBIM MOXET IPUBECTH 0TKa3 (mabun. 6.7).

HanéxHoCTh KOHCTPYKTHBHBIX 9JIEMEHTOB OIPE/IEIAECTCA KaK Be-
POATHOCTH TOTO, YTO 3a NMEPHO/| SKCILTyaTauy UX HeCylas c110co6-
HOCTb He BBIHZET 3a JOIyCTHMBbIe TIpeensl. B kauecTBe OCHOBHOTO
ToKa3aTeIsl, XapaKTepPU3YIOIIEro HECYIIYIO CIIOCOOHOCTh KOHCTPYK-
THBHBIX 3/1EMEHTOB, IPHHHMaeTcs K03 HUIIMeHT 3anaca NPOIHOCTH,
PaBHBIH OTHOLIEHHUIO [IPEIeJIbHO} U IeHCTBYIOIIeN Harpy30K. 3Haue-
ane koadduumenTa 10/KHO GbITh 601b1IE 1.

Tabnuuya 6.1. lomycTAMble 3HaYeHNs BEPOATHOCTH Ge30TKa3HOU pabo-
THI TIOA3EMHOTO COOPY’KEHHS B 3aBHCHMOCTH OT IIOCJIE/ICTBHIA OTKa3a

TlocaeacTBs 0OTKa3a JonycTumas
BE€POATHOCTD
6e30TKa3HOl paboTH

KaracTpodudeckue — Io/HOe paspylieHue 00beKTa, p—1
paspymienue oGopyfoBaHus, THOEID M0zel
VIMerolIHe 3HAYATeNbHbIH 9KOHOMIYECKUii yiepb — p =099
NPUOCTAHOBJIEHKE PAGOTH 06BEKTA, BBIXOA U3 CTPOS
obopyznoBaHUs
VMeromue HE3HAYUTENbHEI SKOHOMUIECKHI , 2090
ymep6 — npocTou B paboTe 06beKTa /151 pEMOHTa
TIpakTHuecky 6e3 NOCAEICTBUI — TOJIDKO HE3HAYH- |- p<090
TeabHBIE 3aTPAThl HA PEMOHT '

OTKa3bl KOHCTPYKTHBHBIX 3JIEMEHTOB B IIPOIeCCe SKCILTyaTalluy
OJ3eMHOTO 0OBbeKTa MOAPasesioTCs Ha IOCTENEeHHbIe U BHe3al-
Hble. BHe3amHble OTKa3bl, B OCHOBHOM, XapaKTE€PHBI JJIsl CKaJIbHBIX U
TIOJIyCKaAbHBIX TOPOA. Halle BCero OHH BBI3BaHBI TEKTOHUIECKHMH
COCTABJISTIONMMH HANPSIKEHHOTO COCTOSHHS U HaKOIIJIEHHEM BHYT-
PEHHMX H3MEHEHUH CTPYKTYPHI TOPHBIX MOpoA. VIHTEHCUBHOCTD Ta-
KHX OTKA30B IIPMHAMAETCS] He3aBUCSIIEN OT BDEMEHH, a X COBOKYII-
HOCTB BO BPeMEHH TIPE/ICTaBsieT 0G0 MaTeMaTHYECKUI PSIL € 9KC-
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NIOHEHIINAJbHbIM 3aKOHOM PaCIpe/ie/IeHus], T.e. CPeqHAA HapaboTKa
10 0TKa3a o6paTHO MPONOPIHOHATbHA €r0 HHTEHCHBHOCTH. B aTOM
ciay4ae QyHKIUA HAZIEKHOCTH KOHCprKTI/IBHOI‘O 3JIEMEHTA 3AMMMCHI-
BaeTCs B BUJIE:

0(8)= ( +(D(A))exp(——ﬂt) : 3)

rae D(A) — Ta6yJII/IpOBaHHa$I ¢ynxuus Jlaraca, A — xapakTepucTuka Geso-
HaCHOCTH, A — MHTEHCHBHOCTH OTKA30B, ¢ — BPEMSI SKCILTyaTAalIHIL,

XapakrepucTHKa 6e30macHOCTH A MOKET GBITh OIpeeieHa Kak:
= 2 2, nz_l — ' ' (4)
JU2n? +U2 —2KnU U
n — cpenuuit koaddumenT samaca npoynocty, Uz — koadduimenT sapu-

aiui npezena npounocty, Us — koaduumeHT Bapuanuii Harpyaku, K —
K03 PULHEHT KOPPENAIIN MEXKAY IPOYHOCTHIO U HATPY3KOL.

Cpennuil koadduimeHT 3amaca MPOUHOCTH:

n=—, (5)

R — cpennee 3Hauyenne mpenesna NPOYHOCTH, S — CpeIHee 3HAYEHHE Ha-
TPY3KH.

WiTeHCMBHOCTD OTKAa30B — 3TO BeJMYMHA, 06paTHas CpeaHei,
HapaGoTke 70 oTka3a T

1
- ©

Cpenusisi HapaGOTKa OIPENENAETCS MyTEM CTATHCTHYECKOM 06pa-
60TKH Pe3y/IbTaTOB HATYPHBIX HAOJIONEHHMIt 32 COCTOSHIEM FOPHBIX
BBIPaGoTOK. IIpu OTCYTCTBUMYM NaHHBIX JUIATESIBHBIX CTATHCTHUECKUX
HabMI0/IeHHiT HHTEHCHBHOCTD OTKA30B MOKeT OBITH OIpeeNeHa 1o
TEOpUH BHIGPOCOB CIIy4aiHBIX IPOLECCOB. B 3TOM ci1yuae MHTEHCUB-
HOCTb OTKa30B XapaKTEPH3YETCs CPELHUM YHCJIOM IepecedeHuil B
€/IMHUIly BPEMEHU CTaHI/IOHapHOI/I cay4aitHoi byHKIueH Hepaspy-
IHAMOCTH:

A= B exp —A—z , @)

rae p — mapaMerp, XapaKTepH3YIOIUil CKOPOCTDb 3aTyXaHUS aBTOKOPpeJIsi-
HHOHHOU (hYHKIIHM CTAI{HOHAPHOTO CIy4aiiHOro IIpoliecca pe3epsa IPOYHO-
CTH. )

BaxkHOM XapaKTEPUCTHKOM JOJITOBEYHOCTH SIBJISIETCS 06eCheuet-
HoLtl pecypc. ITO TapaHTHPOBAHHBIA ¢POK 6€30TKa3HOM paboTH ¢ 3a-
JaHHBIM YpoBHeM 6e30TKasHOCTH. [LJIs1 SKCIIOHEHIIMATIBHOTO 3aKOHA
HaJIEXKHOCTH 00eCTIeUeHHBIH PECyPC PACCUNTHIBAETCS KaK:

' - Lo |, | ®)

1
““3 Lo
2

HaziéxHoCTh CHCTEMBI KAMEPHBIX BHIPAOOTOK OIpeeseTcs Ha-
Z€KHOCTBIO €€ KOHCTPYKTUBHBIX 3JIEMEHTOB M CTPYKTYPHOH CxeMoi
uX coequHeHust. ECn moa3eMHbli 06BEKT COCTOUT U3 HECKOIBKHX
rPYIII KaMep, pa3aessieMbix 6apbepHBIMH [IEJTUKaMH, TO CHCTEMA Ka-
Mep U [[€JIMKOB, COCTABJIIIONIMX IPYIIILY, Ha3bIBAETCS naxeavto. Bepo-
ATHOCTD OTKa3a MOA3€MHOTO OGBEKTA P, COCTOSILIETO U3 OXHHAKO-
BbIX NTaHeJIeH, ONpesesIieTcss UCXOS U3 IPEATIONOKeHNUs, YTO OTKAa3
TIpoucX0auT b0 IpH OTKa3e Beex maHeseH, 1ubo npu OTKase XOTS
661 0THOTO 6APHEPHOTO METHUKA: ~

po6_1_(1—pnau)(1,_p6)m ’ : (9)
T€ Ppay — BEPOSTHOCTH OTKa3a MaHENH, Ps — BEPOSITHOCTb OTKa3a 6apbep-
HOTO II€JIMKa, Pa3ACAAIONIEro NaHe/IH:

n
_ P -k

Pu =2, Cip*(1=p)™ (10)

k=l
7 — YUCJIO MEXAYKAMEPHBIX I[eJIMKOB, BXOAAIIHX B HaHe b, | - 4HCIO OTKa-
3aBIINX [€JIMKOB, p* — BEPOATHOCTH OTKa3a k-To Heanka, CF, — KoIn4ecTBO

coYeTaHUI U3 7 1o k.

TaxuMm 06pa3oM, B pe3yJibTate IPaBUIBHOIO MoA60pa IPUEMOB H
TEXHOJIOTHH TO/3EMHOTO CTPOUTEJILCTBA BO3MOXKHO [TOBBINIEHME HA-
IEXHOCTH CTPOUTENHCTBA TTOJI3eMHbIX 00BEKTOB U COBepH.IeHCTBOBa-

HHE UX KayeCTBa.



3AKAIOYEHUE

MHxeHepHOE OCBOEHME IMOA3EMHOTO IPOCTPAHCTBA — OJHA U3
HauboJiee IPEBHUX H, B TO XK€ BPEMs, TOCTOSIHHO U JHUHAMHUYHO pa3-
BHBAIOIIMXCSI CTPOMTENBHBIX OoTpacjeil B Mupe. MickyccTBeHHBIE TTe-
IL[EPHI ¥ TI0JI3€MHBIE TOPHBIE BHIPAGOTKH Ha TeppuTopun Poccuiickoi
®enepanyn u ctpad CHI usBecTHH ¢ 1peBHEHINX BpeMEH. B HUX

| pacmoJjiaraiuch 060POHHbIE, XKUJIbIE, KYJIbTOBbIE, XO3SIHCTBEHHbIE U
Ap. TIOMeIeHust. BekaMy COBEPHIEHCTBOBAIACH TEXHOJOTHS TIPOM3-
BOJACTBA paboT, yBeJIMYMBAIACh TIyOHUHA 3aJI0)KE€HUS, TOABJISAIUCH
BCE HOBbIE M HOBbI€ HAIIPABJIEHMS UCIIOIB30BAHMS OJ3EMHOTO TIPO-
ctpancTBa. COBPEMEHHOE COCTOSIHUE OTPAC/IH XaPaKTEPU3YETCS TEH-
JIEHIHeH KOMILIEKCHOTO MCIOJIb30BaHHSI [TOA3EMHOTO, HA3EMHOTO H
HAJI3eMHOTO MTPOCTPAHCTBA, CTPOMUTEIBCTBA MHOTO(DYHKIIMOHATBHBIX
IO3€MHBIX KOMILJIEKCOB, PEIIAIOIINX MHOTHE SKOJIOTHYECKHE, TPAHC-
IOPTHBIE, HHXEHEPHBIE ¥ COMHAIBHbIE IIPOOJIEMBI KPYITHBIX FOPOIOB
1 TOPOJIOB-METarnoJucoB. Takye KOMILIEKCH OPraHHYHO BIMCHIBAIOT-
CS B MCTOPHYECKYIO 3aCTPOMKY TOPOJOB, coYeTasi B cebe COBpEMEH-
HbIE APXUTEKTYPHbIE PELIEHHs, 00eCTIEYHBAIONIME SMOIIMOHAIBHBIN H

. MICHXOJIOTHYECKHH KOM(POPT HAXOAAIIUXCS B HUX JIIOfIEM, 9PrOHOMH-

Ky 1 MaKCUMaJIbHOE oGecreueHne 6e301IacHOCTH,

BaxHBIM PE3ePBOM MHXKEHEPHOTO OCBOEHHs IOA3EMHOTO IPO-
CTPAaHCTBa ABJSAETCS MOBTOPHOE MCIOJIB30BaHME MOJ3EMHBIX COODY-
KEHUI PA3IMYHOTO Ha3HAYEHUS: OTPAOOTAHHBIX FOPHBIX BHIPAaOOTOK,
00BEKTOB IpaXxJIaHCKOM 060POHEI, COOPYKEHHI, HMEIONUX HCTOPH-
YecKoe 3HaYeHHE M T.II. B HUX MOXKHO Pa3MellaTh MOA3eMHBIE TapaXu
¥ ABTOCTOSTHKH, CKJIafICKHE, TOPTOBBIE MOMENIEHHS], CIIOPTHBHBIE CO-
OPY€EHHs, Pa3BiieKaTeJbHbIe KOMILIEKCHI, aDXEOJIOTHYECKHE MY3€EH,
BKCKYPCHOHHbIE MaPIIPYTHI MO MOA3EMHON YaCTH CTaPhIX PYCCKUX
TOpOJIOB.

ObecnieyeHHe COBPEMEHHOTO YPOBHS HAIEXKHOCTH ¥ 6e30MacHO-
CTH HCIIOJIb30BaHK MIOJ3EMHOTO IIPOCTPAHCTBA HEBO3MOXHO Oe3 pe-
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IIIeHHs1 Ipo6IeMBbI IPON3BOACTBEHHBIX PUCKOB IIPH CTPOUTE/IBCTBE U
SKCILTyaTalliy O3 MHBIX 00BeKTOB. BaXHYI0 POJIb B PEllIeHHH ATOH
3a/[a4 UrpaeT paspaboTKa TEOPUH HALEKHOCTH M 6E30MACHOCTH IO~
3eMHBIX COOPYXKEHHH H €€ peaqusalvsi HA KaX/OM CTPOAIIEMCS U
PEKOHCTPYHPYEMOM OOBEKTE.

'C yBeJM4YEHHEM YHCIEHHOCTH HAceeHUs Hallel IUIaHEeThl, Po-
CTOM TOPOJICKOTO HaceIeHHsI, HOSBIEHUEM HOBBIX, SKOJOTHIHBIX BU-
J(OB SHEPTHH Bcé bolee IMTENLHOE BPEMS JOMH OyLyT HaXOAUTCA
110/ 3eMJIEH. 3HAYHT, B TPETHEM THICSYEIETHH POB.1eMa HHKEHEPHO-
O OCBOEHMSI TIOJI3EMHOTO TTPOCTPAHCTBA NPHOOPETET emé 60bIyIo
aKTyarsHOCT. O6 5TOM CBH/IETEIBCTBYIOT Pa3pabaThiBAIOIIMECS Yke
ceifyac Kak OTE€YECTBEHHBIMY, TaK U 3apyOEKHBIMH aPXHUTEKTOPaMK
KOHIETILIMH BEPTHKATBHBIX TOPOJOB OYIyIIIero. A ISl yCIENHOH pea-
JIM3AIHY TIOTOBHBIX KOHIEMIIH Heo6XoauMB! PaspaboTka i 06ocHo-
BaHMe 0bOmiedl TeopuH KCIOJb30BaHUSA MOA3EMHOTO IIPOCTPAHCTBA,
pelasoleii He TOJBKO COBPEMEHHBIE, HO 1 Oyaymye po6ieMbI KOM-
TLIEKCHOCTH, 9PTOHOMHKH, 0beCredeH s HaIEKHOCTH, 6e30MaCHOCTH,
IICHXOJIOTHYECKOTO M SMOI[HOHAIBHOTO KOM(pOpTa JIOAEH.
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