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CTPOUTE/IBCTBO M043EMHON MATHYPOBHEBON
ABTOCTOSHKH MHOO®YHKYHOHAJIBHOIO

KOMITJIEKCA «APBAT-LIEHTP» B MOCKBE

r.6. OpkeBny,

000 «HHxeHepHOe 6lopo KOpkeBuya»
MockBa, Poccus

Bo3Benenue nonzemMHoi aBTOCTOSHKM MHOTO(YHKIMOHAIBHOTO KOMIUIEKca «ApoOar-
LleHTp» OCyIIECTBASETCS B 30HE 0COOOTO UCTOPUKO-KYIBTYPHOTO KOHTPOJIS Ha NEPECEUEHNH YIIHLIbI
ApOar u ['oronieBckoro OysbBapa.

VYCII0BUSI CTPOUTENBCTBA OCIOKHEHBI OJU3KUM PACIONIOKEHUEM COXPAHSAEMbIX 3/IaHUM,
JIBYXOUKOBOTO KOJIUIEKTOPA, CTAHLIMU METPO «ApOarckasy dOuneBckoil TMHUN MENKOTO 3aJI0KEHHS
U JIByX TOHHeJel MeTpo ApOarcko-I10kpoBCKOi JIMHUM ITyOOKOTO 3aJ10KEHHMS.

OOBEKT pacroiokKeH B Mpeiesiax BEpXHEUETBEPTUUHOMN a/UTIOBUAILHOM Teppachkl MocKBa-
PEKH, CHUBEJIUPOBAHHONW MHOTOBEKOBBIM AHTPOIIOTEHHBIM BO3JICHCTBHUEM, M XAPAKTEPU3YETCs
3HAYUTENIBHON 3aKapCTOBAHHOCTBHIO KApOOHATHBIX MOPOJ BEPXHEKAMEHHOYTOJHHOIO BO3pacTa,
OO0JILIIMMU MOIIHOCTSIMU TEXHOT€HHBIX TPYHTOB, MOBBIIIEHHBIMU CKOPOCTAMHU OCeJaHKsl AHEBHOM
MOBEPXHOCTH (IT0 CPABHEHUIO C (DOHOBBIMU) M BBICOKUM YPOBHEM TEXHOTEHHOTQ BO3ACHCTBUS
(0COOEHHO €O CTOPOHBI JIeHCTRYIOMEH DUIIEBCKOM TUHUU METPOTIOIUTEHA).

['eonornueckuii paspe3 Ha ryoOuHYy 10 43 M NpEACTaBIICH:

- COBPEMEHHBIMH TEXHOTEHHBIMU 00Pa30BaHbsIMU MOIIHOCTBIO OT 3 710 6,4 M;

- BEpXHEUETBEPTUUHBIMU AJUTFOBUAIIbHBIMU MECUAHBIMU OTIIOKEHUSIMA MOIIIHOCTBIO OT 5,6
1o 14,6 m;

- HW)KHE-CPEAHEYETBEPTUUHBIMU AJTOBUATBHO-(QIIOBUONIALMAIbHBIMH [E€CYAHO-
MIMHUCTBIMU OTJIOKEHUSIMHU MOIIHOCTHIO OT 0,8 10 3,3 M;

- KapOOHATHO-IJIMHUCTBIMU OTJIOKEHUSIMU BEPXHETO OT/EIa KAMEHHOYTOJIbHOM CUCTEMBI
MOIITHOCTEIO OT 17.8 10 28,9 M.

B npenemax yuyacTtka CTPOUTENBCTBA BCKPBITBI TPU BOJOHOCHBIX FOPU30HTA:
AnmoBuanbHbii, [lepxypoBckuii 1 ParmupoBckuil. AnmoBUaIbHBII TOPU3OHT OE3HANOPHBIN €
YCTAaHOBUBIIMMCS 3€pPKaJIOM IPYHTOBBIX BOJ Ha IyOuHe 15-16 M ot noBepxHocTu; [lepXypoBckmii
— HanopHo-0e3HanopHbIil. BogoBMemaommMm nopoiamMmu Ciry»ar medeHb, 1pecBa U3BECTHAKOB
C MYYHHCTBIM 3aTOJIHUTENIEM U U3BECTHSAKHU CHJIbHOTPEUIMHOBATHIC, KABEPHO3HBIE, pa3OUThIE A0
coctosiHusi mibl0 U 1meOHs. KpoBas 3Toro ropusoHTa 3ajneraet Ha riyouHe 16-18 M, a B 30He
OTCYTCTBUSI MECTHOTO Bojioynopa— Ha 20 M. [Ibe30MeTpruieckue ypoBHU yCTaHABIMBAKOTCS Ha |-
6 M BBIIIE KPOBJIM MECTHOTO BOAOYINOpa. PaTMUpOBCKUIT BOJOHOCHBIN HAnOpHbIA TOPU3OHT
MPUYPOUYECH K JOJIOMHUTAM W U3BECTHSAKAM TPEUIMHOBATHIM. [Ipe30MeTpUUECKHE YPOBHU
pacnosokKeHsl Ha 17-18 M BpIlIE KPOBIIM ATOrO TOPU30HTA.

TexXHUKO-2KOHOMUYECKMM OOOCHOBAHUEM MpPEAYCMATPUBAIOCH COOPYHKEHUE
YETBIPEXITAXKHONW MOA3EMHON OTIAEABbHO CTOSIIEH aBTOCTOASHKM MHOro()yHKIIMOHAJIBHOTO
KoMIUIeKca «ApOar-LIeHTp» OTKpPBITBIM CIIOCOOOM C BPEMEHHOI METAIIIMUYECKON JABYXYPOBHEBOI
KPEMbIO OrPa)KJI€HUs KOTIIOBAHA, BBIMOJHIEMOTO METOJIOM «CTeHa B rpyHte». llpu stom
YYUTBIBAJIOCH PA3MEILCHUE HAJ IIOA3EMHOI aBTOCTOSHKOM IBYX)TaKHON TEXHOJIOTMUECKOM YacTH
ITIABHOTO KOPITYCa KOMIUIEKCA U EPCIEKTUBBI CTPOUTEIHCTBA HAJl HEIO MHOTOATAKHOTO O(PHCHOTO
3/1aHUS.

HMMeHHO Ha 3TOil 0CHOBE HAaYaJI0Ch pabouee MPOEKTUPOBAHUE MOA3EMHOI ABTOCTOSHKH, 1
1o 3akasy (pairy3ckoii noapsiaHoit ¢pupmsel «Soletanche Bachy» Becnoii 2001 r. Hamu ObLI



CTPOUTEJILCTBO IMOA3EMHOM M9THYPOBHEBOWH ABTOCTOSIHKW MHOIO®YHKLHOHAJIBHOIO KOMIT/IEKCA «APBAT-LEHTP» B MOCKBE

BBINOJTHEH MPOEKT TPAHIIEHHBIX CTEH OIPaKIACHUS KOTIIOBaHA U X BPEMEHHOM Kperu. MOHOIUTHBIE
XKene300€TOHHBIC TPaHIIEHHbIE CTEHBI TOMIMMHONW 60 cM W maomanbio 5952 M* NpUHSATHI
OJIHOBPEMEHHO HECYIIMMHU U MPOTUBOPUIBTPAIMOHHBIMU. [ MUAPOU30JIALIMS CTHIKOB MEMK Y
MaHesIMU TPAHIIEHHBIX CTEH MPEyCMOTPEHA MMIPOU30IUPYIOIIMMU JIeHTaMu Tua « Waterstop,
yCTaHaBJIMBAaEMbIMH MO TexHoJoruu ¢pupMel «Soletanche Bachy» (puc. 1).

Pa3zpaboTka TpaHmen ocy-
HIECTBJISIACh 3aXBaTKaMu JJTUHOM
0T 5,6 110 7,6 M rpeiidepom ¢ Besu-
YHHOM packpbiTus 2,7 M, a BOJU3U
CYIIECTBYIOLIUX 3/1aHUI — 3aXBar-
kamu JyuHoit 2,7 m. KauecTBo co-
MPsDKEHUST TPAHIICHHBIX CTEH ra-
paHTUPOBANIOCH YIJIOBBIMH ['-00-
pa3HbBIMU 3aXBaTKaMH, Kaue€CTBO
CTBIKOB MEXJy MaHEJsIMU - HC-
M0J1b30BaHUEM TOPLIEBBIX U3BJIEKA-
€MBbIX OTpaHUuYUTEICH MaHenei
(«Stopsol») u onepexarolei pas-
paloTKO¥ TpaHIeu A0 UX U3BJieUe-

HUSL.
Puc. 1. ®parMeHT onepekaronieil maHem TpaHIIeHHOM BpeMenHoe MeTauinyec-
CTEHBI C ruAponpokaakoi « Waterstop» moce KO€ KpEIJICHHE KOTJIOBaHA pa3me-
W3BJICYEHUS OTpaHuUUTENs «Stopsoly. pamu 97 x 25 (28) M U DIyOUHO#

16,5 M npenycMarpuBajioch ABYX-
YPOBHEBBIM:

- BEpXHUI1 YPOBEHB C NOSCAMU U3 CABOCHHBIX 1BYTaBpoB S0B1, paccTpenamu u noakocamu
u3 TpyO auamerpom 820 x 8 MM,

- HIDKHUI — € TIOsICaMU U3 CIBOEHHBIX JBYyTaBpoB 60b1, pacctpenamu u noakocamu U3
TpyO auametpom 920 x 8 M.

B cooTBeTCTBUM C TaHHBIMU MHKEHEPHO-TEOI0TMYECKUX N3bICKAHUI Y IPOrHO3UPOBAHUEM
r1yOMHBI 3aJIeraHus TONIIM pa3pylieHHbIX [1epXypOBCKUX M3BECTHAKOB, HETIOAAAIOMIMXCS
rpeiipepHoii pa3paboTke, TpaHIIECHHbIE CTEHbI ObUIM 3alPOEKTUPOBAHbI ITYOMHOM 23,9 M Ha
ydacTKaxX 3HAUUTEJbHOM 3p0o3UM MX KpPOBJIU U 21,4 M — Ha ocTanbHbIX. Takoe 3amiyOieHue
TPAHIIEHHBIX CTEH MPU3BAHO OBIJIO 00ECTIEUNTh TPEOYEMYIO HECYIIYIO CIOCOOHOCTD U KECTKOCTh
UX OCHOBAHUH C YYETOM MEPCIEKTUBHOIO CTPOMTENHCTBA HAJ aBTOCTOSHKOW MHOTO3Ta’KHOIO
O(pUCHOTO 3TaHMSI.

OnHako B mpouecce BO3BEJICHHS TPAHIIEHHBIX CTEH BCKPBUIMCH pa3jindus MEXKIY
(akTUueCcKoil ryOMHON 3ajieraHusi yNOMSIHYTOTO CJIOSi U MporHo3upyeMoii. B pesyibrare
TpaHIIEIHbIE CTEHBI ObLIM BHITIOJIHEHBI JIUIIb HA ITyOnHy 19,5-20 M. Tem He MeHee, 3TOM ITyOUHBI
OBLIIO JOCTATOYHO KAaK JUIsl BO3BEACHUS 4-YPOBHEBOM MOA3EMHOI aBTOCTOSHKM OTKPHITBIM CIIOCO00OM
C IByXypOBHEBOI BPEMEHHOI METAJUNIMYECKOM KPENbIO, TAK U JUIs IEPCIIEKTUBHOTO CTPOUTEHCTBRA.
K Tomy 7€, ¢ MOMONIBIO 3aKJIaIHBIX METAIIMYECKUX TPYO, 3aKPEIUIIEMbIX HA apMaTypPHBIX KapKacax,
MPOU3BOANIACH UHBEKIIMOHHAS LIEMEHTauusl pa3pyleHHbIX [1epXypOBCKMX M3BECTHAKOB U
JIOJIOMUTOB B OCHOBAHUM TPAHIICHHBIX CTEH HA INTYOUHY 5 M OT MX MOJOIIB.

ApMHUpOBaHME NAHENEH TpaHUIEHHBIX CTEH MOAOMPAIOCh B MOJHOM COOTBETCTBUU C
pacyeTHbIMU CTAUSIMH, CBA3AHHBIMU KaK ¢ 0COOEHHOCTAMHU pa3padOTKU rpyHTa B KOTJIOBAHE U
YCTAHOBKHM BPEMEHHON METAJJIMYECKON KpEenu, TaK | C MOCJEI0BaTeIbHOCTHIO BO3BEACHUS
HECYHIMX KeJ€300€TOHHBIX KOHCTPYKUMA. YUHUTHIBAIOCH, YTO MPH KCIUTyaTalliy MOA3EMHOM
ABTOCTOAHKM TpaHIIEHHbIE CTEHBI OyAyT MOANEPTH (PYyHIAMEHTHON NIMTOW, TpeMs
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MEXKIYITAKHBIMU NMEPEKPHITUAMMU, a TAKKE MOKPHITUEM B YPOBHE 3eMJIM. CTEHBI M HECYIIHI KapKac
MOJTy4aT JOMOJIHUTENbHBIE HArPY3KU OT BO3BEJIEHHOTO HAJl aBTOCTOSIHKOM 37aHus B OyAyIIEM.

Pe3ynbrarsl HAIIMX reoOMeXaHUYe CKUX pacueToOB, BBIMOIHEHHBIX B Hauasie 2001 i, nokas3aiu,
YTO IJIAHUPYEMOTO YCUJIEHUs! (PyHTaMEHTOB OJTM3JIeKAIIUX 3/IaHU I TOJIBKO CO CTOPOHBI CTPOSIIIEICs
MOA3€MHOM aBTOCTOSIHKM MpPHU OTKPBITOM croco0e paboT SIBHO HEJA0CTAaTOUHO (TpedyeTcs
JIOTIOJTHUTEIBHOE yCUJIeHHE (DYHAAMEHTOB BHYTPEHHHUX CTEH M Ha OOJbLIYIO ITYOHMHY), HO HET
yrpo3bl MOBPEXKAECHUS CTAaHLIMU «ApOarckas» DuieBCKoi JTMHUMA METPOTOIUTEHA.

OCHOBBIBAsICh Ha TEOTEXHUUYECKOM MPOTHO3€ JedopMaluii Oau3iexanux 3AaHuil npu
OTKPBITOM CMOCOOE W YUUTHIBAsE CTECHEHHOCTh YCIIOBHIA CTPOMTENbCTBA, HAa MPOTHKEHUU OoJiee
MOJIYToJla Mbl HACTOSATEIHHO PEKOMEHJIOBAIM T€HEPaJIbHOMY MOAPAIYMKY — (UHCKOM (pupme
«SKANSKA East Europe Oy» nepeity Ha oJTy3aKpbIThlii CII0CO0 CTPOUTENILCTBA, 4 3aCTPOMIIUKY
—3A0 «Cupaxy3b» —3aMEHUTh HEKOMIIETEHTHBIX B TOA3EMHOM CTPOUTEIIHLCTBE MPOCKTUPOBIINKOB.

Koria Bo3BeieHME YKOPOUEHHBIX TPAHLICHHBIX CTEH MPAKTUYECKH ObIJIO 3aBEPIICHO,
3aCTPOMIIMK MPUHSII PEIIEHUE 00 YBEIMUYEHUH 3TAKHOCTH MOJI3EMHOI aBTOCTOSIHKM € 4-X 10 5-
TH YPOBHE, 000CHOBBIBas €ro 0oJiee nyOoKoii MpopadOTKOM MIAHUPOBKH OTIIETHHBIX COOPYIKEHHIA
KOMILJIEKCA U KOMMEPUYECKOH 1IENIECO00Pa3HOCTEHIO.

B cnoxusmeiicsa cutyaiu B HoA0pe 2001 . 3AO «Cupaxy3sl» 3aka3ajio HaM MPOEKT
OCHOBHBIX TEXHMYECKUX PEUICHUI, MO3BOJABIINNA COMOCTABUTH BAPUAHTHI OTKPBITOTO U
MOJTY3aKphITOro («top-downy) crnmoco0OB CTPOUTENHCTBA U PUHSATH MPABUIILHOE PEIICHHE.

[ToHanoOMIOCh €le HECKOJBKO MECAIIEB, YTOOBl OKOHYATEIbHO YOEIUThCS B MpEu-
MYIIECTBAX MOJY3aKPITOTO CII0CO0a BO3BEICHUS MATUITAKHOMN MOI3EMHOM aBTOCTOSAHKU U MOJTY-
YUTh coracue MoCKOBCKOTO METPOIOIUTEHA, TPUHUMAs BO BHUMAHUE, UTO PACCTOSIHUE OT LIEMEH-
TUPYEMBIX OCHOBaHMIA OYPOBBIX KOJIOHH JIO LIEJIBITM TOHHENEH COCTaBIIsIET 0K0JIO 5,5 M (puc. 2).

HMIMEHHO C yueTOM JIOTMOJIHUTEIBHBIX OCIOKHIIOMMX (PaKTOPOB MO Halleil peKOMEHAalun

PacueTHas Mozens OTpakaer:

- B HQ/I3€MHOI 4acTH CJIeBA — A i,
KOpIyc BTOpO¥l ouepenu
CTPOUTENBCTBA, CIpaBa —
[JIaBHBIII KOpHOYyC TMEpBOH
OYepeIr CTPOUTENBCTBA,

- B MOA3EMHOI 4acTH CJIeBA —

NOJI3EMHYIO MATHYPOBHEBYIO e ’
aBTOCTOAHKY, cIpaBa — -

CTAaHLHUIO MCTPOIIOJIUTCHA T
«ApbOarckas» duieBckoi : =

JUHUU, MEXIYy HUMHU —

KOJUIEKTOp, MNOJ HUMH —

TOHHEIU METPOMNOJUTEHA

ApbOarcko-ITokpoBCKO JTMHUH.

B
i
)

Puc. 2. M30m0i1 1aBHBIX HANpsKEHWE N3 B TpYHTOBOM MAacCHUBE MOCIIE 3aBEPIICHUS
CTpOUTENILCTBA MHOTO(YHKIIMOHAILHOTO KOMILIEKCa «ApoOar-LIeHTp».

-]
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Y Ha OCHOBE Halllel MpeaBapUTENILHOI NPOpa0OTKHU 3aCTPOUIIMKOM U FeHEpaIbHbIM HOAPSIAYUKOM
OBIJIO MPUHATO PEIIEHUE O MEPEXOJAE OT OTKPHITOTO criocoba K Haubojee 0e30MacHOMY —
MOJTYy3aKPBITOMY, KOTOPBIi MO3BOJISITT COBMECTUTH CTPOUTENBCTBO MATUYPOBHEBOW aBTOCTOSHKU C
3aBEPIIEHUEM COOPYKEHHUS TTIABHOTO KOPITyCa, BO3BEACHUEM KOHCTPYKLMI MPUCTPOMKH K HEMY, a
TaKKe COKPATUTh OOIIYIO MPOIOKUTENILHOCTh pad0T HA BCEM KOMILIEKCE.

B nacrosmee Bpems no 3akazy 3AO «Cupaky3b» HaMu BEIETCS MPOEKTUPOBAHUE BCEX
HECYIIMX KOHCTPYKIIMMA, TUAPOU30JISALIMHI, OOMIEHN U CrienUalIbHbIX TEXHOJIOTHI COOPYKEHUSI 3TOM
MOJ36MHOM aBTOCTOSIHKM. Ham MopydeHbl TEXHUUECKOE CONMPOBOKICHUE U KOHCYJIBTUPOBAHKE
CTPOMTEJILCTBA, a TAKXKE ABTOPCKUI HAJI30p HAJ HUM.

Bnepseie B Poccun Ha 3TOM 00BEKTE ¢ MCIOJIb30BaHUEM Hamux «know-how» mpwu
BO3BEJICHUU TMOJ3EMHBIX MHOTOYPOBHEBBIX aBTOCTOSTHOK IMOJIY3aKPHITHIM CIIOCOOOM BMECTE €
MEPEKPHITUIMHU 110 CXEME «CBEPXY-BHU3)» COOPYIKAOTCS HE TOJILKO JIM(TOBBIE IIAXTHI U JIECTHUYHBIE
KJIETKH, HO U BBE3JHbIE paMIibl C MaHAyCAMHU-CEPIAHTUHAMU. DTO HOBIINECTBO IMO3BOJISIET
MCIMOJIb30BaTh KOHCTPYKLHUIO paMIl B KaueCTBE MOCTOSAHHOW Kpenu Ha KaXJA0W M3 CTaiaui
NpOBEICHUs padOT, HOCTABIATH MO0 HUM MaTepuayibl U MajorabapuTHbIE U3/eNusi, CAaBaTh MOJ
OTJIENKY U MOHTaK MHKEHEPHBIX CUCTEM FOTOBBIE BEPXHUE ITAYKHU NAPAJIIEILHO CO CTPOUTENIECTBOM
HWWKHUX (puc. 3).
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Puc. 3. CTpouTeibCcTBO NOA3EMHOI aBTOCTOSHKM MHOTO()YHKIIMOHAIBHOTO KOMILIEKCA
«ApOar-LlenTp» nomay3akpeIThiM crioco0om. [1pomonbHbIi pa3pes.

B centa0pe 2002 r. npekpaTuiach apeHjia npuiieraromeil K noa3eMHONH aBTOCTOSHKE
TEPPUTOPUM COCETHETO BIIAJIEHUSI, U TJIOMIA/Ib CTPOUTENILHOM MTo1aaku MHoOro(pyHKIMOHAJILHOTO
KoMILiekca «ApoOar-LleHTpy, 3aHsTas MPAKTUYECKU BO3BEJACHHBIM HECYIIMM KapKacoM IJIaBHOTO
KOpIyca, COKpaTujach JIo MSITHA 3aCTPOMKH caMoii aBTOCTOSTHKH (0ko10 2800 M?). MIHOTO BBIXO/A,
KAaK TIEPEHECTU CTPOUTEBHYIO TUIOMAAKY Ha MOKPBITUE TMOJI3EMHONM aBTOCTOSIHKH HE OCTAIOCH.
[TockonbKy Hal HEl BO3BOAMTCS MApaJUIEIbHO JBYXATaXKHAS TEXHOJIOTMYECKas MPUCTPONKA K
[JIABHOMY KOPMYCY KOMILIEKCA, peajbHbIC pa3Mepbl CTPOUTEIbHON IUIOIMAJAKA aBTOCTOSHKH
cokparuuch 10 1000 m? (puc. 4).

B pe3ynbrare cokpaineHus CTpOWIUIOMAIKN U ¢ YYETOM TOTO, UYTO TPAHIICHHBIE CTEHBI
ObUTM BBITOJIHEHBI HEMPOEKTHON ITYOUMHBI M PacCUMTaHbl HA COOPY>KEHUE YETHIPEXYPOBHEBOI
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yiauua ApGar —

I - cyImecTBYONTE 3aHIs

[ - mromajka cTpoATeIBCTBA
MOI'T] «Apbar-IleHTp»
- m1aBHEI Kopirye MPI'T] « ApGat-
IleHTp» (3aBepIICHHAE CTPOUTEILCTBA)

[ - npucrpoit k miaHOMY Kopiryey MA®I'L]
«Apbar-I{enTp» (3aBepIicHIe CTPOUTEILCTBA)

[Z5F] - crpoiimiona/ika Ha TIOKPHITHM BO3BOAMMOM
TIOJI3EMHOH aBTOCTOSIHKA

[ - moxpriTHE (paMIIBI) BO3BOJAMMOM HO3EMHON
ABTOCTOSIHKA

[] - BpemeHHBIe BHITSOKHAS ¥ IPUTOYHAS BEHTUIISIIAN

[T - MOHTaXHBIE IPOEMBI B IOKPHITHA BO3BOJUMON
TIOJ[3eMHOM aBTOCTOSHKH

—e—e— - OIPAKJIEHHE CTPOUILIONIA/IKH

e - IIyTH 1IpOX0J1a (11poe3jia) Ha paboune Ipychl

Puc. 4. CTpouTeibCTBO NOA3EMHOI aBTOCTOSSHKM MHOTO()YHKIIMOHAIBHOTO KOMILIEKCa
«ApOar-LleHTp» noay3akpbeIThIM cr1oco0oM. CUTYalLlMOHHBIH T1aH.

MO/I36MHOM aBTOCTOSIHKH OTKPBITBIM CIIOCOOOM, MPOEKTUPOBAHHE U CTPOUTENBCTBO ISITHYPOBHEBOM
MO/I3EMHOM aBTOCTOSIHKM TOTY3aKPBITBIM CIIOCOOOM MpH ITyOMHE KoTjioBaHa 18,5 M Hapsay
YHUKAJIbHBIM CTAJIO €I1I€ U BUPTYO3HBIM.

BypoBbI€ KOJIOHHBI, KOHCTPYKLMSI M TEXHOJIOTHS BO3BEJICHUSI KOTOPBIX O CHOBAHBI HA HAIINUX
«know-howy, cTanu KJI04EBbIM 3BEHOM MOTY3aKPBITOrO crocooa.

59 OypoBbIX KOJOHH auameTpom 72/120 cm u miauHoit 22,5 M u3 GeToHa Kjiacca B30
YCTAHOBIIEHBI OJHOCTBIO poccuiickoil pupmoit 3A0 «O0bvennHeHne «MTHreokom» ¢ HOBEPXHOCTH
CTPOMIUIONIAIKM B KAYECTBE MOCTOAHHBIX HECYHMIMX KOHCTPYKLHMI, HE TPEOYIOUIMX HUKAKOro
MOCJIEAYIOIIET0 YCUIEHUS WM JOPA00TKH, KPOME MOKPACKH.

ToyHOCTH BBINOJHEHUS KOJIOHH (OTKJIOHEHUE OT BepTukaau He 6ojee 1:500) mocTuraiach
3a CYET UCTOJIb30BaHUsI COOCTBEHHOM CHUJIBI TSKECTHU LIETbHBIX apMaTypPHbBIX KapKacOB AUAMETPOM
72/98 cM mpu MX LEHTPUPOBAHUM B CKBaKMHAX JuaMeTpoM 120 cm, mpoOypeHHbIX MO/ 3aUTON
OCHTOHUTOBOTO pacTBopa. JlonmycTUMOe OTKJIOHEHHWE T0JIOB KOJOHH MO BBICOTE € YYETOM
KOHCTPYKLIMH Y3JIOB MX COMNPSIKEHUS C NEPEKPHITUAMM U (PyHAAMEHTHOW TUIMTON MPU 3TOM
cocTaiisuio 100 mMM. JIonoiHUTENBHO TakyKe ObLIIM BBIMIOIHEHBI 3 OypOHAOMBHBIE CBAM AMAMETPOM
120 cM C OTHEHTPUPOBAHHBIMU apMaTypPHbIMU KapKacaMu 32 BHEIUHUM KOHTYPOM HOA3EMHOMN
ABTOCTOSIHKM B KaueCcTBE (DYHAAMEHTOB MEPCINEKTUBHOIO MHOTOATAXKHOTO O(PUCHOIO 31aHMS.

LlemeHTauus pa3pymeHHbIX U 3aKapCTOBAHHBIX [ [epXypOBCKMX N3BECTHIKOB B OCHOBAHUAX
OYpOBBIX KOJIOHH U YIIOMSIHYTBIX CBaii MPOM3BOINIIACH HA IITYOHHY 6-7 M 10 KPOBJIA HUKEJIEKALIUX
HeBepoBckux mMH N0 cnelyanbHO pa3pab0TaHHOMY PENNIAMEHTY.

C uenapl0 MUHMMHU3ALUU BIUAHUA padOT HAa OKpYKalUIMe 374aHUsA, COOPYKEHUs
METPONOJIUTEHA U KOMMYHHUKALMU MPU OJHOBPEMEHHOM MaKCHMMaJlbHOM COKpaunleHUH
MPOAOIKUTEILHOCTH CTPOUTENILCTBA B UPE3BBIYAIHO CTECHEHHBIX YCJIOBUSX, B pEaIl3yeMOM
MPOEKTE UCMOJIb30BaH KOMOMHUPOBAHHBIH MIPUEM TOTY3aKPBITOrO crioco0a BO3BEICHUS MOA3EMHO
ABTOCTOSIHKHM, XapaKTepU3YIOMIMICS HUKETPUBOAUMOI MOCIIEN0BATEIBHOCTBIO POU3BOJACTBA
OCHOBHBIX NPOLIECCOB.

[Tocne oTkpeITOI pazpaloTKK KOTJIOBaHa 1-ro spyca Ha MPOTUBOIOI0KHON OT BhE3/IHBIX
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BOPOT MNEPBOI MOJIOBUHE MOJA3EMHON aBTO-
CTOSIHKM MOHTUPYIOTCSI TIEpEKPBITHE HaJd 2-M
ATakoM (0e30manyO00ouHbIM CIOCO0OM Ha MO~
TOTOBJIEHHOM IPYHTOBOM OCHOBAHUU) (puUC. 5),
3aTeM BHYTPEHHUE HECYIIME KOHCTPYKIuu 1-
ro Taxka (CTeHbI paMil, JU(PTOBBIX HIAXT U
JIECTHUYHBIX KJIETOK, a TaKKe MUJIOHBI) U MOK-
pbITHE B IaHHOI 30He. Bo BpeMsi GeTOHUpOBa-
HUSl BHYTPEHHUX KOHCTPYKLUNA U MOKPBITUS
ornaayOka ornupaeTcsi Ha BO3BeJIEHHOE Oe30rma-
JyOOYHBIM CIIOCOOOM MEPEKPHITUE (PUC. 6).

[TapannensHO TakuM k€ METOJOM Ha
MOJIrOTOBJICHHOM TPYHTOBOM OCHOBAHWM BO3-
BOJIUTCS MEpBasi 4aCTh BTOPOit MOJOBUHBI [OK-
PBITHS Y BbE3IHBIX BOPOT Ha CTPOMIIOMIAJIKY.
30Ha pacnojoKeHHUs] BTOPOil YacTH B ITOT
MEPUOJL CIYKUT JJIsl TIOCTaBKU Ha CTPOMILIO-
HIAJIKy MaTepuaioB U 000pya0BaAHMS.

[Tocne Habopa 6eToOHOM MEPBOI YacTh
BTOPOIi NONOBUHBI MOKPBITUS 40% MPOEKTHOM
MPOYHOCTH, OHA 3achlMmaercs 53-CM CJI0EM
MeCKa, M0 KOTOPOMY CBEPXY YKJIaAbIBAIOTCS
COOpHBIE KeNIe300€ TOHHBIE JOPOYKHBIE TJIUTHI
TOJIIMHOMN 17 cM, U 3aTeM Cro/ia EPEeHOCUTCS
BbE3/1 Ha CTPOHIUIOMAAKY. TakiuM 00pa3oM, B
CJIO€ TMECYAHOM 3aChIIKU YIAeTCsl CKPBITh U
3alUTUTh OT MOBPEXKJACHUS apMaTypHbIE
BBIIYCKM M3 MOHOJIMTHOTO >K€JI€300€TOHHOTO
MOKPBITHS, TIPEAYCMOTPEHHBIE ISl €T0 CBSI3U
CO CTEHAMM, KOJIOHHAMU M MWJIOHAMU MEPCHEKTUBHOTO MHOTO3TAXKHOTO 3JaHUsl HaJl BTOPOM
MMOJIOBUHOU ITOKPBITHS
ABTOCTOSIHKH, a TAK¥KeE
o0ecreunTh paBHOMEDP-
HOE pacnpenaejeHue
Harpy3oKk Ha HEro oT
BBHEIKAIOMIMX aBTOOE-
TOHOCMECHUTENIE, Kpa-
HOBOTO U 3EMIIEPOWA-
HOTrO 000PYIOBAHUS.

[TapamiensHO €
paboTamu o 3aBepiue-
HUIO COOPYXEHHS TO-
KpBITUS HA IEPBOM
MOJIOBUHE TMOJI3EMHOMN
aBTOCTOSIHKM BO3BO-
JIITCS| BTOpAs €10 4acTh

Puc. 5. Bo3seneHue nepBoi MojgoBUHbI
MEPEKPBITHUS HAJ 2-M STAKOM
0e30Maay00uyHBIM CIIOCOOOM.

[ToaroroBka rpyHTOBOTO OCHOBAHUSI.

BTOpPOi1 MOJIOBUHBI O€- .
30MaTy00YHBIM CIIOCO- Puc. 6. Bo3senenue nepBoii noJIoOBUHBI OKPBITHS.
OoM. 3areM aHajOru4- OnanyOouHble U apMaTypHbIE pabOThI.
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HBIM 00pa3oM Haj Hell ycTpauBaeTcsi pabounii ypoBeHb BPEMEHHOM CTPOUTENbHOM MIOMAAKH C
3alIMTON apMaTYPHBIX BHITYCKOB.

Jlanee npousBoAMTCS pa3paboTka rpyHTa 1-ro sipyca KOTJIOBaHA MOJA 3alUTOM BTOPOK
MOJIOBUHBI MOKPBITHUS, HAaJl KOTOPBIM pa3MeEIacTcsl BpEMEHHAs CTPOMILIONIAAKA IOMAABI0 OKOJIO
1000 M*. Bpriaua rpyHTa M3-TI0J] OKPHITUS C HETMOCPEICTBEHHOM MOTpy3KOii B aBTOCaMOCBaJIbI
OCYULIECTBJISIETCS YepEe3 CHEUUAIbHO MPEAYCMOTPEHHbIE MOHTAXKHBIE MPOEMBbI FpEHPEPHBIM
sKcKaBatopoM. Haja mepBoii MoJIOBUHON MOKPBITUS HAYMHAETCS COOPY)KEHUE ABYXITAXKHOMN
TEXHOJIOTMYECKOH YacTH NIABHOTO KOPITyca KOMILIEKca (MPUCTPOs ), 110 3aBEPIIEHHUS CTPOUTENIBCTBA
KOTOPOi HEBO3MO)KHA MPUEMKA B SKCIUTyaTallMIO TNIABHOTO KOpIyca.

BTopas nonoBuHa MepeKkphITUS HAA 2-M 3TAKOM TAKXKE BO3BOAUTCS 0€30Maly00UHBIM
CMocoOOM Ha NOArOTOBJIEHHOM I'PYHTOBOM OCHOBAHMU. 3aTeM MO/ Heii MOHTHPYIOTCS] BHYTPEHHUE
HECyIe KOHCTPYKUMH 1-ro aTaxa.

[TockoJIbKY BBE3JHBIE paMIIbl PACIOJOKEHBI MO TOPLIAM MOA3EMHOI aBTOCTOSSHKH U
UCIOJIB3YIOTCS B Ka4eCTBE KPENM OrpaXkJeHMs KOTIOBaHA B Mpouecce pa3palOTKU IPyHTa MO
HUMHU, COOpY>KEHHE 00erX pamIl ¢ 1-ro 1o 4-ii 3Taxku MPOU3BOAUTCS ONEPEKAIOIINM HOPSAKOM 10
OTHOIIEHHIO K pa3padoTKe IpyHTa co 2-10 1o S5-i spychl. [ Opu30HTaIBHbIE IUIOMAAKHA paMIl IpU
3TOM COOpY’KatOTCs 6€30MaTy0OuHBIM CIIOCOOOM HA MOATOTOBJIEHHBIX IPYHTOBBIX OCHOBAHUSIX.

[lepekpbiTue Haa 3-M 3TaKOM BO3BOJMTCS MOCIIE 3aBEPIIEHUS pa3padOTKH FPYHTa Ha 3-M
spyce KOTJIOBaHA MOJ 3aIIUTOI MOKPBITUS U MEPEKPBHITHA Hal 2-M »TaxoM. Ha 3aBepuaromieit
CTaJMM FKCKaBalMU 3-1o spyca rabaput B CBETY MO/ MEPEKPHITUEM HAJl 2-M 3TAKOM COCTaBJISET
6,3 M. Ilpu GeTOHMPOBAHMM MEPEKPBITUS HAJ 3-M 3TaKOM MHBEHTapHas ornanyOka ONnupaeTcs
MOCPEACTBOM JIEPEBSHHBIX JIaTr HA YIIPOUHEHHOE BTPaMOOBBIBAHUEM IIEOHS IPYHTOBOE OCHOBAHME.
CrenoM BO3BOAATCS] BHYTPEHHUE HECYILIME KOHCTPYKLIMH 2-TO ITaka.

Pa3paboTka rpyHTa Ha 4-M sipyce KOTIOBaHa MPOM3BOIUTCA MMOJ| 3aIUUTOM MOKPBITUS U
MEPEKPBITUIL Hal 2-M U 3-M dTakaMmu. Ha 3aBepinaroiem 3ramne rabaput 3TOro sipyca B CBETY MO
MEPEKPHITUEM HAJl 3-M 3TaXXOM cocTaBigeT 6,15 M. 3arem Oe30nanyO0uHbIM CHOCOOOM Ha
MOATOTOBJIEHHOM IPYHTOBOM OCHOBAHWU BO3BOIMTCS MEPEKPHITUE HAJT 5-M 3TAXKOM, & C OIUPaHUEM
MHBEHTAPHOM ONaTyOKH Ha HETO — BHYTPEHHUE HECYIINE KOHCTPYKLIMU 4-T0 STaka ¥ IEPEKPhITHE
HaJ HUM. BHyTpeHHMEe Hecylnue KOHCTPYKIMU 3-T0 3Ta)a BO3BOAATCA C ONUPAHUEM ONaIyOKu Ha
paHee COOPYKEHHOE NEPEKPHITHE HAJ 4-M.

Takoii mops10k Mpou3BOACTBA padOT Ha 3-M U 4-M spycax, a TaKxke 0codas TEXHOJIOIHs
pa3pa0OTKKU IpyHTA HAa 5-M, BBI3BAHBl HEIOCTATOYHBIM 3ariyOJIcCHUEM U apMUPOBAHUEM
TPAHIICHHBIX CTEH HA HEM, BBITIOJTHEHHBIX B HATYPE 01 BO3BEJCHUE YETHIPEXYPOBHEBOM MOA3EMHOI
ABTOCTOSIHKM OTKPBITBIM CIIOCOOOM.

DKCcKaBauys TPyHTa Ha 5-0OM sipyce HAYMHAETCs ¢ pa3padOTKU LEHTPAILHOTO SApa BAOJb
BCEI aBTOCTOSIHKM C COXPAHEHHUEM MPHUCTEHHBIX 3AIIMTHBIX OEpM IIMPUHONH HE MEHEE 5 M.
[IpoiineHHass WITOJNbHSA MCHOJB3YETCS ISl MOCAEAYIOIEro YeJIHOYHOTO U HEMPEPBIBHOIO
MPOU3BOJCTBA padOT MO J0padOTKE TPYHTOBBIX OEPM M BO3BEACHHIO (PYyHIAMEHTHOMN IJIUTHI
OTACTbHBIMU 3aXBaTKaMU HIMPUHOM OKOJIO 8 M.

Pa3zpaboTke rpyHTa Ha 5-M sipyce NpeaIiecTBYET ONepeKaromMii BHYTPUKOTIOBAHHBIMH
OTKPBITBIA BOJOOTIMB W3 CEMHU BOAOCOOpHBIX KosoaueB Hacocamu [THOM 25-20
MPOM3BOIUTENBHOCTBIO 25 M/4.

[lo Mepe pa3paboTKM LHEHTPAIBHOIO TPYHTOBOTO sAJpa BIOJIb 00pasyrouieics MTOIbHU
OTPBIBAIOTCS HEMTYOOKME TPAHILEW, U B HUX M0 YKJIOHY B CTOPOHY LIEHTPAIbHOTO MOHTaKHOIO
npoema yKIIaJbIBaloTCa TpyOuarble ApeHaku, 0OEpHYThIE NreOTEKCTUIIbHBIM (uiibTpoM Typar SE
27, coeAMHSIOLIME PaHee BO3BEIEHHbBIE BOJOCOOPHBIE KOJIOABI. BpeMEeHHBIi1 171aCTOBBII ApEHAXK
MO3BOJISIET YOpaTh BOAY CO JHA KOTJIOBAHA LIEHTPAJIBHOTIO SApa U KOHTPOJMPOBATH BOAOOTIMB MPU
MOCJIEAYIOMUX 3eMJISIHBIX, THAPOU30JISILIMOHHBIX U OETOHHBIX paboTax.

BHyTpeHHue Hecynue KOHCTPYKLMHU 5-ro 3Taka, BKJItOYas MaHIychl 00EMX pamil,

- 7]
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BO3BOJIATCS 110 MEPE 3aBEPIICHHUS 3aXBATOK (PYHIaMEHTHOM MIMThI U Habopa uMu 40% MPOYHOCTH.
Ha 3aBepatomneit crauu CTpOUTENbCTBA MOA3EMHOM aBTOCTOSHKH JIMKBUAUPYIOTCS] BpEMEHHBIE
MOHTa)KHBIE MIPOEMBI B IEPEKPBITUSIX U OKPBITUH. [ [peiBapuTEIbHO, MOCTIE 3aBEPIICHMUS 3eMJISTHBIX
padoT, uepe3 3TU MPOEMBI ¢ MOMOIIBIO aBTOKPaHA U3BJIEKAETCS 3eMIIEPOITHOE 000PYAOBAHUE.

[Tocne 3aBepiieHust COOpY>KEHUsI MPUCTPOUKHU K INTABHOMY KOPITYCY HaJl IEPBOI MOJIOBUHOM
MOKPBITUS BBIMOJTHSAIOTCS TUAPOU3OJISIIUS M YTEIJIEHUE MOKPBITUS, 0OpaTHas 3achllika U
01aroyCTpoiCcTBO TEPPUTOPUH, @ HA BTOPOIA TIOJIOBUHE PA3BOPAYMBAIOTCS paOOTHI 110 BO3BEACHUIO
MHOTOATaKHOTO O(DPMCHOTO 3/1aHUsI.

YCTpOMCTBO MOHOJIMTHBIX KEI€300€ TOHHBIX KOHCTPYKIUM MOI3EMHOI aBTOCTOSHKHI
ocymiecTigercsa Typenkoii pupmoii — 3A0 «MEBEy.

3eMJisiHbIe pabOoThI MPOU3BOISATCS ¢ TOMOLIBIO CIIEAYIOMET0 000pYA0BaHHS, UMEIOMIEr0Cs
B HAJIMYUU Y POCCUICKOTO MOAPSIAYMKA — CTPOUTENLHO-IIPOMBIIIIEHHON KOMIaHUN «BUKTOpUs»:

- skckaBaropa «Hitachi EX200-5» («oOpartHas nomara») ¢ eMKkocThio kopma 0,8 m* mis
OTKpBITOI pa3pabOTKu Ha 1-M sipyce;

- MmasioradbapuTHoro skckaBaropa «Hitachi EX30» ¢ emkocTsio koBma 0,08 M* st jopaboTkm
IpyHTa BJOJIb TPAHUIEHHBIX CTEH U BOKPYTI OYpOBBIX KOJIOHH Ha l-M sipyce MpU OTKPBITOM
pa3paboTKe;

- IByX MajiorabapuTHbIX SkckaBatopoB «Hitachi EX30» s pa3padboTku rpyHTa HOJ1 BTOPOii
MOJIOBUHO# MOKPBITHS HA 1-M sipyce U MO/ MEPEKPHITUEM HAJl 2-M 3TaXKOM Ha 2-M sIpyCe CIJIOMHBIM
3a00€M, a TakxKe MOJl paMIiaMH O 2-10 1o 4-ii IpYCHI;

- n1Byx OynwbnosepoB J[3-42B na 0a3ze tpakrtopa [T-75 nns TpaHCHOPTUPOBKH
pa3pabOTaHHOTO 'PYHTA Ha 2-M SIPYCE B 30HY MOHTAKHBIX IPOEMOB;

- skckaBaropa «Hitachi EX200-5» ¢ HaBecHbIM rpetidhepHbIM 000pY10BaHUEM JJIs BbIIA4U
IPYHTa U3-M0JI NEPEKPHITHIA MPU IKCKABALMK HA 2-M U 3-M sipycaX KOTJIOBaHA W €ro Morpy3ku
HenocpeAcTBeHHO B aBrocamocBaibl KAMA3-65115, MA3-5551 wim 31JI1-4520 s BeIBO3a
TpYHTa B OTBEJICHHBIN 3a TOPOJICKON YE€PTOil OTBA,

- 1ByX Oynb03epoB J13-42B Ha 6a3e tpaktopa J[T-75 njs pa3paboTku U TpaHCHOPTUPOBKHU
IpyHTa Ha 3-M 1 4-M sipycax B 30Hy MOHTKHBIX IIPOEMOB € J0pa0OTKO FPYHTA BJ0JIb TPAHIICHHBIX
CTEH U BOKPYT OYpOBBIX KOJIOHH JBYMsI MajioradapuTHbiMu dKkckaBaropamu «Hitachi EX30»;

- 3KkcKkaBaropa «Atlas 1704» ¢ HaBecHbIM rpeliepHbIM 000PYIOBAaHUEM J1Ts BbIIA4U TIOPOIbI
U3-T0J MEPEKPHITUI NpPU SKCKAaBallMU Ha 4-M U 5-M Apycax KOTJOBaHa W MOTPY3KHU €€
HEMOCPEICTBEHHO B aBTOCAMOCBAJIbI;

- AByX manorabapuTHbIX skckaBaropoB «Hitachi EX30» mia onepexaromeit paspadoTku
LUEHTPAJILHOTO FPYHTOBOTIO si7jpa (IITOJbHU) MO/ MEPEKPHITUEM HAJl 5-M 3TAXKOM Ha S5-M Apyce U
MOCIIEAYIOMEN 10padOTKH MPUCTEHHBIX 3AIUTHBIX OEpM;

- IByX ManorabapuTHeix aBTonorpy3uukoB «UNC 061» nnga TpaHCHOPTUPOBKH
pa3padOTaHHOIO TPYHTA HA 5-M sIpyce B 30HY MOHT@KHBIX MPOEMOB, OTCHINIKU W IJIAHUPOBKH
11e0EHOYHOM MOJATOTOBKM HA KaXJJIOM M3 SIPYCOB € MOCJEIYIOIUM YIIJIOTHEHUEM €€ € OMOIIBIO
pyuHoro karka tTuna BW60S.

['mapounsonsauus pyHIaMEHTHOM TUIMTHI IPUHATA U3 TEOCUHTETUKOB C YYETOM OCOOEHHOCTEMH
THJPOTeOJIOrMYECKUX YCIOBUI CTPOUTENILCTBA U OTCYTCTBUSI TMIAPOU3O0JISILIMUA TPAHIICHHBIX CTEH,
BBITMOJIHEHHBIX C YIJIOTHEHUEM CTBIKOB MEXIy MaHEISIMH MO TEXHOJIOTUM (ppaHIy3CKOM (prpMbI
«Soletanche Bachy». C 3Toil uenpto Hamu crnenualibHO pazpadoTaHa MOAU(PULIMPOBAHHASA
KOHCTPYKUMS TUAPOU30SIUMHN U3 T€OCUHTETUKOB C BHYTPEHHUM YIPOIIEHHBIM CTPaXOBOYHBIM
JPEHAKHBIM CJIOEM M CEKLIMOHHBIM YIUIOTHEHUEM CTBIKOB MEX1y (P)YHIAMEHTHOM IUIMTON U
TPAHIIECIHBIMU CTCHAMH.

Oco0y10 CI0KHOCTD MPEACTABISAET TUAPOUIOJISALUS TOKPITHSL, 3arTy0ieHHOTo 10 1,4 M 1
HaJl IEpBOii MOJOBUHON KOTOPOTO pa3MeNIacTcsl 3AaHUE IBYXITAKHON NPUCTPOIKU K INIABHOMY
KOPITYCY, a HaJl BTOPO# - CTEHbI U MUJIOHBI MEPCIEKTUBHOIO MHOTOATAKHOTO O(PUCHOTO 3[AaHus; K
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TOMY >k€ 00€ 4acTu Mpope3aHbl MPOAOJbHBIM MaHIyCOM OJHON U3 paMmIil U MHOKECTBOM
BEHTWISILIMOHHBIX MPOEeMOB. ITpruem 00e MOJOBUHBI MOKPHITHUS, KaK U BECh HECYIIMIA kapkac
MOJA3EMHOI aBTOCTOSIHKU, pa3JiesieHbl Ae(hopMaliOHHBIM [IIBOM Ha JIBE€ MPUMEPHO PABHBIE YACTH.
NMeHHO 1o 3TOoi mpuvuHEe HaMu Oblja pa3padoTaHa MHIMBUAYyalbHas KOMOMHUPOBAHHAs
KOHCTPYKIMS THIPOU30JISILIMU U3 TE€OCUHTETUKOB, MPEyCMaTpuBarolnas HaJe)kKHOE YIUIOTHEHHUE
K)XJIOTO U3 y3JI0B 00pBIBA TMIPOU30JISLIMU HA TIOKPBITUH, CTEHAX, KOJIOHHAX U MUJIOHAX.




