PA3BUTHUE CTPOUTEJbCTBA ABTOJOPOXKHBIX TOHHEJEN OBAJILHON
®OPMbI MOAYJbHBIM YHUBEPCAJIBHBIM U TOBBIM KOMIIVIEKCOM
«MYCKAT» U PAIIUOHAJIBHOE NCITOJIb30BAHUE BBIEMOYHOTI'O
ITPOCTPAHCTBA IIPA ITPOXOAKE

B HacTosi11ee Bpemst Ha TEppUTOPUN KPYITHBIX METraroJIicoB sIpKO Bblpa)keHa KaracTpoduyeckast
JIOPO’KHO-TPAHCIIOPTHAsI CUTYyallMsl, CBSI3aHHAs C HEXBAaTKOM II0JIOC JOPOXHOIO JIBUJKEHUS, Y3KHE
yIuLbl B MECTax NaMATHHUKOB KyJbTYpbl M apXUTEKTYphl, OTCYTCTBHE NAapKOBOYHBIX IUIOLIANOK, B
pe3yabTare dero, AaBTOBJIAJENbILBI OCTABISIOT CBOM AaBTOMOOWIM y OOOYMHBL, YTO CHIJKAaeT
IIPOIYCKHYIO CIIOCOOHOCTbh M 0€3 TOro 3arpy:K€HHOro ydacTtka jaoporu. Kak ciencTBue moBbllIaeTcs
CTaTUCTHKA HAEe3[I0B Ha IEIIEXOJ0B, PACTYT aBTOMOOWIbHBIC MPOOKH. METpONMOIUTEHBI B ropojax
JUIIb YaCTUYHO CHHUMAIOT 3Ty 3arpyKCHHOCTb. PallMOHaNbHBIM pEIIEHUEM SBISETCS IEPEBOJ
aBTOZOPOKHOTO TpaHCIOpTa MOA 3emito. J[ins dero HeoOXOOMMO CO31aTh CETh aBTOAOPOIKHBIX
pa3Bs30K C MHOIOYPOBHEBBIMU ChE€3JaMM M BBIXOJAMH Ha [HEBHYIO INOBEpXHOCTb. CeromHs 3To
pelIeHre IPEICTaBISIeTCA KaK €IMHCTBEHHOE.

B ycnoBusix IJIOTHOM TOpPOJACKOM 3aCTPOMKM Ha CErOHSIIHMNA JEHb AKTHBHO MCIIOJIb3YETCS
IIPOXOJIKa TOHHEJEW C MOMOIIbI0 TOHHEJIENPOXOJUECKUX MeXaHu3upoBaHHbIX KomiuiekcoB (TIIMK)
takux ¢upm kak Lovat, Robbins Herrenknecht, , Hitachi Ltd., Mitsubishi Heavy Industries, Wirth,
Palmieri u ap. TIIMK BbImycKaroT AJIsi CTPOUTENBCTBA TOHHENCH B Pa3IMYHBIX FTOPHO-T'COJIOTHUSCKUX
YCIOBAX M € TEXHOJIOTHSAMM IIPOXOAKM € THUIPOINPUTPY30M , T[PYHTONPUIPY3aM WM
KECCOHOHHMPOBaHUEM 3a00s1. [laHHbIE IUTOBBIE KOMITJIEKCHl B OCHOBHOM UMEIOT KPYTJIO TIOMEPEYHOTO
CEUEHMsI C POTOPHBIM PabOUYUM OpPraHoOM.

ABTOIOPOXKHBIC TOHHEIH COOpYyX)aroT it 2-, 3-, 4-, 6- u 8-MOJIOCHOTO JBMKCHHUS
aBTOTPAaHCIIOPTa B OJHOM, HMHOI/Ia B JIBYX spycax. B 3aBUCUMOCTH OT TIJIyOMHBI 3aJI0KEHUS
TOHHEJIbHOM KOHCTPYKIIMM OT MOBEPXHOCTU 3€MJIM WM BOJbI Pa3M4alOT aBTOJOPOXKHBIE TOHHEIN
riyookoro (6onee 10-12 m) u menkoro (meree 10-12 M) 3am0xKeHHIA.

B mnuiane aBTONOpOXKHBIE TOHHENIM MOTYT pacloyiaraTbCsi Ha MPSMBIX M KPUBOJIMHEWHBIX
y4JacTKax; IpU 3TOM cllydae MUHUMAJIbHO JONMYCTUMBIH paauyc KpuBH3HBI cocTaBiseT 250-400 .
[IpononpHBI NpPOQHMIIb aBTOAOPOKHOTO TOHHENS HMMEET OJHOCKATHOE M JIBYCKaTHOE BBIIYKJIOE
(ropHBIE aBTOJJOPOXKHBIE TOHHENIN) WM BOTHYTOE (TIOABOAHBIE M TOPOJICKHE aBTOJOPOKHBIE TOHHEIN)
ouepTaHusa. MaKkCcUMalbHBIM POAOIBHBIN YKIOH MpOe3kKei yacTu aBTOAOpOXKHbIe TOHHENH 40%o0 (B
0co0bIX ciydasx 60%o), MUHUMaIbHbIH — 3 %o.

Pa3mepsl nmonepeyHoro cedeHus aBTOJAOPOXKHBIX TOHHENEW BhIOMpAIOTCA C y4ETOM rabapuTOB
NpUONMKEHHsT CTPOSHUI 1 000opyaoBanus [1] u pa3merieHns SKCIUTyaTallMOHHbBIX ycTpoiicTB. Dopma
MOTNIEPEYHOI0 CEUEHUS] TOHHENs MOXeT OBITh KpYIJIOM, OBaJbHOM WM MOJKOBOOOpA3HOM.
[IpsimoyronbHas M KBagpaTHas (GOPMBI BCTpPEYArOTCS PEAKO, IOCKOJIBKY TNpU TakuxX ¢opmax
CHIDKAETCSl IPOYHOCTh TOHHEJIS.

ToHHENM C KpYIIbIM IONEPEUYHBIM CEUEHHEM NPUMEHSIOT [P HAINYMH BCECTOPOHHETO
nasnenus. Pacrpoctpanénnocts TIIMK kpyrioro cedenwsi cBsi3aHa ¢ €ro MPUHIIAIIOM PaOOTHI,
«BBICBEpJIMBAHUS» KPYTJIOTO OTBEPCTHE U MPOCTOTHI TEXHOJOrW4Yeckoro ycrpoiicta. Takas dopma
TOHHEJIEH XOpOIIO MOAXOAMT Ui AaBTOMOOWJIBHOTO M JKEJIEe3HOJOPOKHOTo TpaHcmopTa. OmHako
1esnecoobpasHee A ABTOJOPOKHBIX TOHHENEH MPHUMEHSTh OBAJIBHOE IONEPEYHOE CEYCHHE, IS
JOCTUKEHHSI BBICOKOW IMPOIMYCKHOM CHOCOOHOCTH - 4 MOJIOCBI MMHHUMYM, BO3MOKHOCTEH KPYIJIBIX
IIUTOB YK€ HE XBaTaeT (LIMpUHA JIOPOKHOW MOJIOCHI B aBTOJIOPOKHBIX TOHHEJSX COCTaBISET 4 M, a
BBICOTHBIN rabapuT JODKEH ObITh 5 M).[2]

CpasnuBas xe TIIMK kpyrioro ceuenusi, To TyT YBEIUUYEHHUE AUMAMETpPA TOHHEINS MOBJIEYET 3a
co0oil yBenuueHHe NoTpeOIsIeMOil MOIHOCTH B KyOM4eCKOH 3aBUCUMOCTH, KPOME 3TOTO BHIHUMAETCS
00JIbIII0€ KOJTMYECTBO "MHUIIHEr0" TPyHTa, a 00pazyeMble MyCTOTHI MPAKTHYECKU HE UCTIOIb3YIOTCS.

3HAUUTENbHBIE 3aTpaTbl HAa CTPOUTEIBCTBO TOHHENIEH OKYNAKTCS 3a CYET YIy4IICeHUs
TPAHCIOPTHBIX CBSI3€H, PEIICHHUs] SHEPreTUYECKUX NpoOJeM, YMOpsAIOYEHHUS CUCTEM T'OPOJICKOTO
X0351CTBa, MPEeOOPa30BaHU M OXPaHbl OKPYXalomiel cpeapl. Tak Kak, CTPOUTEIHLCTBO TOHHEICH He
OKa3bIBAIOT HApyIIeHHUs OBITOBOIO pEXHMMa BOJOTOKA, KOTOPOE MOXKET MPOUCXOAMTH BO BpeMs


http://ru.wikipedia.org/wiki/Hitachi,_Ltd.
http://ru.wikipedia.org/wiki/Mitsubishi_Heavy_Industries
http://ru.wikipedia.org/w/index.php?title=Wirth&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Palmieri&action=edit&redlink=1

JKCIUTyaTalldd MOCTa, OTBEPCTUEM KOTOPOTO CTECHSIETCS BOJOTOK. A TakKe HE BO3HHUKAET
MacIITaOHBIX BO3ACHCTBHE W OTYYXACHUS 3€MEINb JJIsl pa3MElIEHUs COOPYKEHUS U 3HAYUTEIHHOTO
W3MEHEHUs penbeda.

Haznauenue, MecTo pacroyio)keHUs TOHHeENEH, ero AJuHa U TIyOuHa 3al10XKeHHs, OYepTaHue B
wiane u npodmie, GopMa U pa3Mepbl MOMEPEYHOr0 CEYCHHS OOYCIOBJICHBI TOMOTPadUICCKUMH,
KJIIMMaTHYEeCKUMH U WH)KEHEPHO-T€OJOTMYEeCKUMH YCIOBUSIMHU, CIIOCOOOM CTPOHUTENIBCTBA, a TaKKe
9KOHOMHYECKUMU U IKOJOTUIECKUMH COOOPaKEHUSIMHU.

Ceronns B ropoae KpacHosipcke cymiecTByeT orpoMHas npobiiemMa 3aTpyIHEHHOCTH T0POKHOTO
nBvkeHwMs. [ JTaBHON PUYMHOMN SIBIISIETCS HEOCTATOYHOE TPAHCIIOPTHOE COOOIICHHE MeX Ty OeperamMu
yepes pexy Enuceit. B 2012 rony yTBepkIeH NPOEKT Ha CTPOUTEIHCTBO YETBEPTOTO MOCTA YepE3 PEKY
Enuceii. JlanHOe TpaHCIOPTHOE COOOIICHHWE JHIIL HA HEOONBIION MEPHOJ CMOXKET CIEPKUBATh
pacTymuii TpaHCIOPTHBIM MOTOK. MH(pacTpykTypa ropoia pa3BHBaeTcs CTPEMUTEIbHO, U B
JAIIHEUIIIEM CHOBA BO3HUKHET HEOOXOJUMOCTh €€ OJHOTO0 TPaHCIOPTHOTO COOOIICHUSI.
CTpouTenbCTBO MOCTA COMPSKEHO ¢ OOIBIIMM 00beMOM H3MEHEHH 00rka ropoaa. [loatomy, 4ToOBI
COXPAaHMUTh NEPBO3JIAHHOCTh M KpacoTy ropoja, HeoOXoAuMa IPOXOJKa aBTOJOPOKHOIO TOHHEINS,
KOTOpBI Obl coeauHMN JABa Oepera peku W He TpeOoBan OOJNBIIMX IUIOMIANAEH CHOca 3JaHUIL.
[IpennonoXuTenbHO MOXHO COCOMHHUTH paiioH lOkHoro Oepera Ha mpaBoM Oepery M YIHUILY
apru3ana JKenesHska Ha JIeBOM, 00Last JUIMHA JaHHOTO TOHHEIIst COCTAaBUT OKOJIO 2,5 KM. (puc. 1)
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Puc. 1 - Ilpenmonaraemas cxema pacrloJIOKEHHUSI TOHHENSA (KPacHBIM — PACIOJIOKEHHE OyIyIIiero
TOHHEJISI; CHHUM - PACIIONIOKEHHE Oy TyIIEero Y4eTBepTOro MOCTa)

TonHens mnpeamonaraeT Haluyhe psiia ChE3JOB M TMOA3EMHBIX pa3BA30K. Bce Oombiue
aBTOMOOMJIBHBIX JOPOT MPOKJIAABIBAIOT TOJ 3€MJIeH, YTO 3KOHOMHT TOPOJCKOE MPOCTPAHCTBO H
COKpalllaeT 3aTpayMBacMoe Ha JOpOry BpeMs, IIOMoras MpeaoTBpallath HpOOKM U  3aTOPBHI.
CTponTenBbCTBO TOHHENA IIO3BOJIMT CO3JaThb PA3BETBICHHBIC JOPOJKHBIE CETH IOBBILICHHON
¢yHkuroHaTBHOCTH. Ha ceromns peako NpUMEHSIOTCS THIIOBBIE PEICHUs: KaK MPaBUIIO, HEOOX0IUM
CIELMANbHBIA pacyeT NPOeKTa ¢ y4eTOM OCOOCHHOCTEH KOHKPETHOT o JaHAmadra.

B reonorunueckom miane B KpacHosipcke mo obeum cropoHam peku EHucei, BBITSAHYTBIE BIOJIb
ero 6eperoB oyt Ha 40 KM OY€Hb TSKEIBIE ISl CTPOUTENBCTBA IPYHTBI — CHJIbHO-TPEIIMHOBATHIE,
3HAYUTEIbHO 0OBOAHEHHBIC U Tpocenaromue. JJockoHambHOE U3yYeHHEe IeOJOTHH ydacTKa OyayIero
TOHHEJIS, TO3BOJIUT MOA00paTh TEXHUYECKH 0OOCHOBAaHHbBIE CIIELMATbHBIE METO/IbI TPOXOKH, a TAKXKE



MoJJIep>KaHus U BEIOOpA KperieHue 3200 U caMOTO TOHHENS B 1[eIoM. Bylb TO MpUMEHEHHE CKATOTOo
BO3/yXa, 3aMOpaXMBAHUE, BOJOIIOHMWKCHUE WJIM 3aKPEIUICHHUS TPYHTOB CIICIUAIBHBIMU PaCTBOPaMHU
METOJIOM ITyOOKHX CKBJKUH.

B [u1st maHHBIX YCIIOBHI TpeaiaraeTcst palioHaIbHAs OBaJibHAs (opMa IMONEPEUYHOT0 CEUCHUS
Ui 3-X TIOJIOCHOTO JBMYKCHHSI TPAHCIIOPTHBIX CPEJICTB B OJHOM M OOpaTHOM HampaBlICHUH: MIUPUHA
BBIpabOTKH - 20 M, BBICOTa TOHHENSA - 11 M, Tutomanp monepeyHoro ceueHus — 220

[To »Toif mpwuMHE BBIOPAHO OBAJILHOE CEYCHHE TOHHENS IJISI MHOTOIOJIOCHOTO JIBM)KCHHUS
TPAHCIOPTHBIX CPEJICTB BHITSAHYTOE BJIOJIb TOPU30HTAIBHON OcH (pHc. 2).
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Puc. 2. OBanbHas popma MONepeyHOro CeueHMs..

AHaJOTOM SIBJISIIOTCS IIMTOBBIE KOMIUJIEKCHI STIOHCKOTO TPOW3BOJCTBA C ABYMS WU TpeMs
ianmaioamu. CoopykE€HHbIE TOHHEIH dTUMHU IIUTOBBIMU KOMIUIEKCAMH UMEIOT CEUYCHUE BHITSHYTHIC
BJI0JIb TOPU30HTAIIBHONW OCH B BHJIE ITEPECEKAIOIIMXCS IBYX WM TpeX OKpyx)HocTel. 1o aToit mpuunHe
B OTHX TOHHEISAX B MECTaX IEpPeCceYeHUs] OKPYKHOCTEW MPUXOAMUTCS YCTAHABIMBATH KOJIOHHBI IS
nojajep>kaHusi 00JENIKM «COCETHUX» TOHHEJNEH, YTO YCIOXKHSET TEXHOJIOTHUIO TMPOXOJKH, CHUXKAET
CKOpPOCTh U YIOpOXAaeT CTPOHUTENbCTBO. Kpome TOro, KOJOHHBI MEPEKPHIBAIOT CBOOOJHOE CEUYEHHE
ToHHeA. [IoATOMYy MCHONIb30BaHNE KOJIOHH HE PAllMOHAIBHO ISl PACCMaTPUBAEMOI'0 aBTOJOPOKHOTO
TOHHEJS.

AHanu3 00JBIIOro KOJIMYECTBA BApMAHTOB MOKa3ad, YTO JUISl JaHHBIX YCIOBHUI MPEBOCXOIHO
MOAXOJUT TEXHOJNOTHUS pazpaboTaHHass MOCKOBCKUM TOCYIapCTBEHHBIM TOPHBIM YHHBEPCHUTETOM
«MoynbHBIA YHUBEPCAIBHBIA CKOPOCTHOM KOMIUIEKCA C TPHUTPY30M 3a00s ISl COOPYKCHUS
aBTOZOPOXKHBIX ToHHENEH» («MYCKATY) [3].

TIIKM «MVYCKAT» o6mamaer BO3MOXHOCTHIO BECTH TMIPOXOAKY B JIOOBIX TOPHO-
T€0JOTMYECKHUX YCIOBUSX MPU OONBIINX MPUTOKAX BOJBI, U COOPYKATh MHOTOIIOJIOCHBIE aBTOIOPOXK-
HBIE TOHHEJH CO CKOpOCThIO cBbIe 500 m/Mecsan 0e3 ocalku THEBHOW MoBepxHOCTH. Komruiekc
o0namaeT MOIYIbHOW KOHCTPYKIMEH U, CIEIOBATEIbHO, MOXET OBITh TpaHCHOPMHUPOBAH IS CO-
OpPYKEHMS TakK )€ TpeX-, IBYX- U OJITHO MOJIOCHBIX aBTOJAOPOKHBIX TOHHENEH. CymMmMapHas MOIIHOCTh
npuBOAa HcHojdHHUTENbHOro opraHa-2000 kBrt. ['mmpomoropsl, mpuBoasiiye padbouuii OopraH BO



BpAILATEIIbHOE JBH>KEHUE, HaxXOIATCS BHYTpHU HCTIOJIHUTEIBHOT O
oprana M JOCTyl K HHUM BO3MOXeH B Jto0oe Bpems. (CxemMa YCTaHOBKHM U PacCHOJIOKEHUs
THIPOMOTOPOB TIPHUBOJIA pabOUYero opraHa MO3BOJSET YBEIWYMBATh WM YMEHBIIATh UX KOJIHYECTBO,
Haxojsmieecs B paboTe, U TEM CaMbIM PETYJIHPOBaTh MYCKOBOM KPYTSIIUHA MOMEHT U CKOPOCTh
BpaimieHuss pabodero oprana. CymmapHas MOIIHOCTh IMPHBOJIA MOXKET OBITh TakK XK€ OBITh JIETKO
yBEIMYEHA IIyTeM YCTAHOBKHU JOIOJIHUTENbHBIX THAPOMOTOPOB. JlaHHBIE IIOKA3aTENM WIParOT
OTPOMHYIO TEXHOJIOTMYECKYIO POJIb NIl CTPOMUTENLCTBA TOHHENS B KpacHospcke. DTO BechbMa Ha
M0JIb3y, IPU CPaBHEHHWHU C LIUTAMU KPYIJIOIO IIONEPEYHOTO CEYEHUs, KOTOPhIE HE IO3BOJIAIOT
[OJyYUTh TOHHEIW BBITAHYTHIE BJIOJb TOPU30HTAJIBHOW OCH M PALMOHAIBHBIM HCIOJIb30BAHUEM
BBIEMOYHOI'O IIPOCTPAHCTBA B LEJIOM.

TexHonmorus coopyXeHus aBTOAOpPOkHOro ToHHeNs komiuiekca «MYCKAT» nokazana Ha
puc. 3.
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Puc. 3. 1-ronoBuas cekuus komruiekca «MYCKATY, 2 - pacriopHast CexIusi, 3-MaHHITYJISTOPBI IS
MOHTa)ka COOpPHOW onaiyOKH, 4- pOJBIITAHTH JJIS TOAaYU OJIOKOB OOJENKH, S-TIepBBIN CI0U 00/IeKH,
6-BTOpOH Ci0¥ 00ETKH, 7-IITHEKOBBIE MIEeperpyKaTen, 8-JIeHTOYHbIE TIeperpykareind, 9-moBOPOTHBIN
neperpyxarens, 10-rpemepa, ll-emxocTu 1isi MHEPTHBIX M CBs3yrommx, l12-6eroHoHacockl, 13-
THIIPOIMKIIOHBI, 14-mipeccoBai, 15-mMTOBBIE JOMKPAThI PAacIiOpHON ceKnuu, 16-mpoxosl B paboumii
opra.

Hanst ymyumenust pabotsl TIIMK B arpecCHBHBIX YCIOBHSIX MPOXOAKH JIaHHOTO aBTOJIOPOKHOTO
TOHHEJS Mpe/IaracTcsi yCTaHaBJIMBATh WCIIONHUTEIBHBIA OpraH, NPeIJIOKEHHBIH B pabdore [4].
JIaHHBIN SJEMEHT MPOXOMYECKOTO MIMTA BKIIOYAET IICHTPAIBHBIN POTOPHBIA pabouuii opraH B BHIE
IUTaHIIAHOBI, pabodne OpraHsl AJs MMOJYYEHUs! OBAIbHOM (POPMBI C€UeHUsI TOHHENS, BBIIIOJIHEHHBIE B
BUJIC IBYX OOKOBBIX M JABYX BEPTHUKAJIBHBIX PaOOYMX OpraHoB 0apabaHHOTO THUIIA, IPH ATOM KaXKAbII
O0KOBOM pabouMii oOpraH BBIIOJHEH B BHUJAE Tejla BpallleHHs, Pa3MELIEHHOTO OTHOCHUTEIbHO



TOPU3OHTAIFHON TJIABHOW IIEHTPAJbHOM OCH CEUYEHHs TOHHENs, C JyrooOpazHoil oOpasyrolei,
COOTBETCTBYIOIIEH CBOY, MOJOBHHE OOKOBBIX CBOJIOB U OKPY)KHOCTSIM HX COIPSDKCHUS, & TOPLEBHIC
MOBEPXHOCTH BEPTUKAJBHBIX pabouumx oOpraHoB OapabaHHOTO THIIA COOTBETCTBYIOT CBOAY U

00paTHOMY CBOJy TOHHEJS C MOPOJ0OOPA3YIOIIMMU WHCTPYMEHTAMU HAa BHEIIHHX ITOBEPXHOCTSX.
puc.4, puc.5

Puc.4 - Ucnonautensnsiii oprad TIIMK «MYCKAT»



Puc.5 — Buemnnii Bug ucnonaurensHoro oprasa TIIMK co cropons! 3a60s

PaccmaTprBaeMblil HCTIONHUTEIBHBINA OPTraH IMKTA MO3BOJISET BIUATH HA MOJOKEHUE OBAIBHOIO
CEUEHUsl TOHHEJS IPU MepeABIKKE IUTOBOIO KOMILJIEKCA IMyTEM U3MEHEHUsl HAalpaBJIeHUs BpallleHus
pabouux OpraHoB.

HcnonHuTenbHBIN OpraH MPOXoI4ecKOro MIMTa COCTOUT U3 LHEHTPaIbHOTO POTOPHOTO paboyero
opraHa B BMJIe IUIaHIIANHObI 1 ¥ OBYyX OOKOBBIX paOOuYMX OpPraHoB 2 M 3, KaXAbIH M3 KOTOPBIX
BBIIIOJTHEH B BHJE Teja BPALLEHUS OTHOCUTEIBHO TOPU3OHTAJIBHOW TJIaBHOW LIEHTPaJbHOM ocu
CeueHMsI TOHHEeNS AyrooOpa3Hoi o0pa3yroliel, COOTBETCTBYIOLIECH CBOJY, MOJIOBUHE OOKOBBIX CBO/IOB
U OKPYKHOCTSIM UX COMNPSDKEHUS, JBYX BEPTUKAJIBHBIX 4 U 5 pabouux opraHoB OapabGaHHOIO THIIA,
TOpLEBBIE TTOBEPXHOCTH KOTOPBIX COOTBETCTBYIOT CBOAY M OOpPAaTHOMY CBOAY TOHHENs, MPHUBOJBI
KaXJ0ro pabodero opraHa HaxoOASTCs BHYTPH, YTO IMO3BOJIIET OCYLIECTBIISITH UX OOCITY)XHBaHHE U
pemonT. Ha BHemHeH NOBEPXHOCTH paboOuMX OPraHoOB 3aKpEIUIEHBl MOPOJOpa3pyLIaloIINe
MHCTPYMEHTBI: MIApOIIKH 6, pe3lbl 7 u ckpedku &. [Ipu mpoxojke B MPOUYHBIX MopoAax pabdoune
OpraHbl OCHAIAIOT IIApPOIIKaMM M CKpeOKaMH, B MOpOJax CpelHedl MPOYHOCTH - pe3llaMu U
cKkpeOkamH, a B cialbIX Mopojax - ckpeOkamu. VICIOMHUTENbHBIM OpraH MPOXOJYECKOro IIHUTa
OTIENeH TepMeTHYecKor auadparmoii 9, 4YTO TMO3BOJIAET BECTH TPOXOJIKY B  CIOXKHBIX
TUIPOTEOJIOTUYECKUX YCIOBUSAX C MOPOIHBIM MU CYCIIEH3MOHHBIM IIPUTPY30M 3a0041.

[I{uToBOI KOpPITYC MOKET OBITH IAPHUPHBIM , UTO YBEJIUYMBAET CKOPOCTh MPOXOAKU Ha 25-30%
3a CYET HENPEPBIBHOW pPa3pabOTKH TOpOAsl 0€3 OCTaHOBKM Ha MOHTaX oOmenku u (Ipu
HEOO0XOMMOCTH) TI03BOJISIET TMPOXOAUTh TOHHENb HAa KPUBOJMHEWHBIX YYacTKaX C paanycaMu
3akpyriieaus: Mesee 100 MeTpoB.

[IpuBox KaxAOro pabo4ero opraHa MOXET OBITh TUAPABIMYECKHH WIM 3JIEKTPHUECKUH ¢
TEPPUCTEPHBIM YIIPABICHUEM.

[lepemerienue UCIOTHUTENBHOTO OpraHa Ha 32001 MOKET OCYIIECTBIATHCS ABYMS CIIOCOOAMHU:

- IIyTeM BO3AEUCTBUS I'MIPABIMUECKUX JOMKPATOB UCIIOJIHUTEIBLHOIO OpraHa (He MOKa3aHbl) Ha
Hanpassstronyo 10



- myTeMm mepeaBmKku Bcero muroBoro komruiekca (TIIMK) c¢ orrankuBanueM oT 001enKu
ToHHeNsA 11 muToBBIMU TOMKpaTamMu 12 WM OT BTOPOW CEKIUU IIUTA, PACIEPTON B OKPYXKAIOLIUIT
TOpPHBIA MacCHUB IpernepaMu Ipy LIapHUPHOM KOPITyCe LIUTA.

PaGora HCHOIHUTENHLHOrO OpraHa MPOXOAYECKOTO IMUTa OCYIIECTBISETCS, OJHOBPEMEHHBIM
BKJIIOYCHHEM BCEX IMPHUBOJOB PAa0OYMX OpPraHOB W IMOJAYel HCIOJHHUTEIBHOIO OpraHa Ha 3a0oi
TUAPOAOMKpaTaMH.

[Ipu mopomgHOM mpuUrpy3e pa3pylleHHas Topoaa B paboueil 30He Mexay 3aboem u
repMeTH4eckord auadparMoil MIacTUQUIMPYETCS CHEHUAIBHBIMU TUAPOAOOaBKaMHU, KOTOpbBIE
MOJIAl0TCS B HEOOXOAMMOM 00BbeMe B pabovyto 30HY paccpe0OTOUCHO 0 BceMmy ee 00bvemy. [laBieHue
MIPUTPy3a MOCTOSIHHO KOHTPOJHUPYETCS M MOJICPKUBACTCS PABHBIM T'HAPOJABICHUIO 32005 MyTeM, ¢
OJIHOM  CTOpPOHBI, BbIAYU IOPOABI IIHEKOBBIM INEperpyxareieM, ¢ JIpyrod CTOPOHBI,
COOTBETCTBYIOIICH MEPEIBIKKON IIMTa Ha 3a00ii.

[Ipu rTHOpoOmpuUTpy3e 3a TepMETHYECKyl auadparMy TMOAaeTrcs 1o Tpydam pacTBOp
OCHTOHUTOBOM TJIMHBI U CXKAThI BO3JYX, KOTOPbIE 00ECIEeYnBalOT HEOOXOIUMBIM MPUTPY3 3a00s B
HEYCTOWYMBBIX Mopojaax. Kuakas cMech pa3pylIeHHOH MOPOAbl 1 OEHTOHUTOBOM TJIMHBI BBIJACTCS HA
MOBEPXHOCTh HACOCAMHU IO TPpyOam, Irjie MPOU3BOAUTCS OTAENCHUE OCHTOHUTOBOM TJIMHBI U BOABI OT
nopojsl. [locne 3Toro pacTBOop OEHTOHHWTOBOHM TIMHBI MOJACTCS B pabodyl0 30HY MO TpyOaM JUIs
MIOBTOPHOT'O MCIIOJIb30BAHMS, a IOPOJIa CAMOCBAJIaMU BBIBO3UTCS HA CBAJIKY.

[Ipn BO3BeAEHHHM TOHHENS JAaHHBIM KOMIUIEKCOM B KadyecTBe OOJENKU Mpeasaraercs
WCTIOJIB30BATh PA3JIUYHBIC THITHI 00/I€TIOK, TAKMX KaK Mpecc-0eTOH, COOPHYIO 00/1eKy KaK BpEMEHHYIO
Kpernb, MOHOJUTHBIH OETOH M KelNe300€TOH B COYETaHMHM C AUCIIEPCHBIM apMHUPOBAaHHEM — Kak
IIOCTOSIHHYIO.

B paccmaTtpuBaeMbIX YCIOBHAX aBTOAOPOXKHOIO TOHHENs KpacHosipcka ciiegyeT MCrosb30BaTh
OETOHBI C BHICOKMMH TEXHOJIOTMUYECKHMHU CBOWCTBaMH, BbIcOKonpouHble 10 200 MIla u noBeiieHHON
BOJOHETIPOHULIAEMOCTH.

JIByxcnoiiHas o0/iesika MO3BOJISET IPUMEHATh MEX/y CJIOSIMU HalbUIEHUE THAPOU30JIILIHOHHOTO
CIIOSl, 4TO 3HAYUTEIbHO TOBBICUT TUAPOU3OJIALMOHHBIE CBoWcTBa TOHHeNs. COopHas obnenka,
YCTaHABIIMBAETCS B HEYCTOMYUBBIX ITOPOJIAX C Pa3kKMMOM B OKPYXKAIOLINK TOPHBII MacCHB.

BoszBoaumas ob6nenka, npu kommiekce «MYCKAT» cocTouT U3 nepBoro ciiost 1 BTOPOro CIosL.
Bropoii cioii kpenu BkiIIOYaeT B pabOTy 3JE€MEHThI, KaK BEPXHHMM TaK M HUKHHUHM COCTaBIISIOIICH
(bepMBbI CBOJIOB TOHHEJS.

Hecymas cnocoOHOCTh 0OJENKH pacCUMTHIBACTCS OMNEPATUBHO Ul PA3JIMYHBIX TOPHO-
re0JIOTHYECKUX YCIIOBUH ¢ UCTOIb30BaHUEM MTporpamMmbl «C0OSMOS/M».

B 3axmroueHnn, mpoxoaka TOHHeEN IMUTOBBIM KoMmiuiekcoM «MYCKAT) 1mo3BoauT pemunTsb
3arpy’K€HHOCTh JIOpOr He TOJbKO B ropoje KpacHospcke, ero npuMeHeHHe o0jerdyur pabory B
YCJIOBUSIX THIOTHOM TOPOJICKOM 3aCTpOMKH, MPOKJIAAbIBasi TPAcCy IMOJ3EMHBIX TOHHEJEW B OYEHb
CIIOXKHBIX TI'PaJOCTPOUTEIBHBIX, WHKEHEPHO-T€OJIOTMYECKUX, TEXHUYECKUX U  DKOJIOTHYECKUX
YCIOBUSX: CHOPMHUPOBABIICHCS YIUIHO-TOPOKHON CETH, CIOKHBIIECHCS TUIOTHONH MPOU3BOACTBEHHO-
KOMMYHQJIbHOM M CETUTeOHON 3acTpOMKH, CHJIBHO pa3BETBICHHOW MHOTOYPOBHEBOW CHCTEMBI
KOMMYHMKAI[MOHHBIX ceTell, o0ecneunBasi TEM CaMbIM BBICOKHE TEMIIbI IPOXOAKHU, HE TOBOPS yXKE O
palMOHAIbHOM HUCIIOJIB30BAHUY BBIEMOYHOT'O IIPOCTPAHCTBA.

OOmen3BeCTHO, UYTO CTPOUTENBCTBO W  (YHKIMOHHPOBAHHUE JOPOT W COOCTBEHHO
aBTOMOOWJIbHBIM TPaHCIOPT OKa3bIBAIOT 3HAUYMUTENILHOE BO3CHCTBHE Ha OKPYXKAIOIIYIO MPUPOIHYIO
cpeny (Boma, BO3AyX, YpOBEHb IIyma, MecTooOuTaHus (uopsl W (ayHbl, MUTPAIMOHHBIE MYTH
KUBOTHBIX U T.[I.) U Ha KAUECTBO M3HHU HACEJICHUSI, TOJB3YIOIIEroCs 3TUMH OlaraMy IIUBUIIN3AIIUH.

CTpouTenbCTBO JAHHOTO TOHHENS TO3BOJUT KOMIIEHCHPOBATh HAHOCHUMBIA yiepO, HO U
CIOCOOCTBOBaTh CO3JAHMIO MEPOIPHUATUH HAIpaBICHHBIX Ha COXpaHEeHHe, peabuIIHNTaIuIo,
KOHCTPYMPOBAaHHUE U YJIYYILIEHHE COCTOSIHUS OKPY’KAKOLIEW Cpeibl, MONaJarolledl B 30HY BIMSHUSA
00BEKTOB TPAHCIIOPTHOTO KOMILJIEKCA, & TAK)KE YCIOBUH Tpy/a, ObITAa U OTAbIXa HACEICHUSI.
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