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MMPOTHO3 JIOJITOBEYHOCTHU MOPCKHUX BEPETO3AIIIMTHBIX COOPY X XKEHUI

Mauwk B.B., Jleonosuu C.H., BynpeBuu H.A.

B nocneanue roapsl K Bompocam JOJTOBEYHOCTH OETOHA MPHUBJIEUEHO BHUMaHHWE MHOTHX CIie-
[UATKCTOB, Pacy€Thl KOHCTPYKLIMHA HA JIOJITOBEYHOCTh CTAHOBATCS HOPMOM BO MHOTHX CTpaHax
mupa [3, 6, 13]. [IpumeHsieMbIii B TeU€HHE MHOTHX JIET B OTCUECTBEHHON M 3apyOeKHOU MPAKTUKE
TEPMUH «IOJITOBEYHOCTh KOHCTPYKIUI» ABISUICS CYOBEKTUBHBIM M YacTO TPYAHO OINpPENETHMMbIM
KOJIM4YecTBEeHHO. Jl0 HACTOAIIEro BpeMeHU OOIIETPUHATOTO W HOPMHPOBAHHOTO METOJA pacuera
OETOHHBIX U JKeJIe300€TOHHBIX KOHCTPYKIIMIA Ha JOJTOBEYHOCTh HE cyliecTByeT. OQHAKO ¢ PUHS-
THEM TaKUX HOPMAaTHBHO-IIPABOBBIX aKTOB, Kak 3akoHa «O TeXHHUYECKOM perynupoBanuun» [16] u
TEXHUYECKOTO peryiaMeHTa 0 0€30MacHOCTH 3/JaHui B coopyKeHui [17], co3mana mpaBoBas OCHOBA
B o0actu obecreueHne 0€301MacHOCTH 3/IaHU M COOPYKEHUM, OTIpeiesieHbl TPpeboBanms K obecre-
YCHUIO OOJITOBEYHOCTU CTPOUTCIIBHBIX O6I>CKTOB. Ha ocHoBaHUM 3TUX 3aKOHOB CTaHAApTU3UPOBA-
Hbl TCPMUHBI U OCHOBHBIC TMOHATHUA, AAHBI ONPCACICHUA OTUM IMOHATHUAM, KOTOPBIC HAIIOJIHAIOT
KOHKPETHBIM CMBICIIOM TEPMHUH «IOJITOBEYHOCTH» [2]. B CBsI3U ¢ ’TUM HEOOXOMMMO BBIJICTUTH P
MOJIOKEHUM, KOTOPBIE KacaroTcsl JOJITOBEYHOCTH. Bo-nepBhix, BBEAECHO MOHATHE KU3HEHHBIM ITUKIT
3/1aHUs WIM COOPYKEHHUS- IEPUOJ, B TEUEHUE KOTOPOTO OCYHIECTBISIOTCS IPOEKTHPOBAHNE, CTPOU-
TCJILCTBO U OKCILTyaTalus. HpI/IHHI/IHI/IaHLHaH OTJIMYXUEC U BAXKHOCTB NAHHOI'O IMOJAXO0Ja K pCHICHUIO
mpoOyieMbl o0ecriedeHrss 0e30MacHOCTH, DKCIUTYaTallMOHHON MPUTOMHOCTA U JIOJITOBEYHOCTH 3a-
KIItouaeTcs B cienyromem. Eciu panHee B cepe CTpOUTENHETBA OCHOBHBIMU JICHCTBYIOIIMMH JIH-
aMU OBUTH MPOEKTUPOBILIMKH M CTPOUTENH, TO C MPUHATHEM TEXHUYECKOrO perjiaMeHTta o 0e30-
MACHOCTH 3/IaHUN U COOPY>KEHUI MOSBUIICS HOBOE JIMIIO,- IKEIUTyaTaHT. ITO 00YCIOBIEHO TEM, YTO
CEero/iHsl BHUMaHue o01ecTBa o0palleHo He TOJbKO Ha CTOMMOCTh BO3BEICHMS, HO M Ha BO3pac-
TAalOMYKO C KaXKAbIM JHCM CTOUMOCTb UX IKCIJLyaTalluu. O[[HaKO B HACTOAIICC BPEMA HOPMATUB-
HBIC JOKYMCHTBI, HA OCHOBAHUHN KOTOPBIX AOJIKHBL \PCAIN30BbIBATHCS Tpe6OBaHI/I}I TEXHUYECCKOT'O
periJamMeHTa HaXoAsTcs Ha CTaauu pa3paboTku. Hampumep, HOpMATUBHBIN JOKYMEHT I10 MpaBUiIaM
skcrryatanuu [11] npunsar Tonasko B peBpane 2017 roga. Boigenenue B rpaiocTpOUTENbHOM 1esi-
TEIBHOCTU AKCIUTyaTaHTa, KOTOPbI HAAEseTCsl 3aKOHHBIMU IpaBaMH, Oe3yCIOBHO, MOTpelyer
KOPPEKTHPOBATh MOAXOJ K OOECIIEUEHUIO HOJITOBEYHOCTH Ha CTAIUU NMPOEKTUPOBAHUS U CTPOU-
TCJIbCTBA. I/I3BCCTHO, YTO OCHOBHLIC Hp06HeMBI, CBA3aHHBIC ¢ HCKAYCCTBCHHBIM IMPOCKTUPOBAHUECM
" CTPOUTCIILCTBOM, IMPUXOAUTCA PCLIATh HAa CTalUN SKCILNTyaTalluu. HOBTOMy TeXHUYCSCKUNI peria-
MeHT [17] 00s13pIBaeT B LEASX HNPEAYIPEKACHUS N1eUCTBUN, BBOASIINX B 3a01yK/I€HUE dKCILUTyaTaH-
Ta, B MIPOEKTHON NOKYMEHTAUMHU 3[aHUS WIH COOPYKEHMsI YKa3bIBaTh HH(POPMAIIHIO O CPOKaX KC-
TUTyaTaluy 3/1aHUS Wik, COOpYKeHUsI M uX dacteil. JlanHas nnopmanus HeoOXoauma KCIuTyaTaH-
Ty a7 3GPEKTUBHON opraHu3anru padoT Mo HaJIeXalleMy coaep)aHuio o0bekTa. OCHOBOI K-
HHyaTaHHOHHOﬁ ACATCIIBHOCTH SABJISACTCA MUHUMU3AIUA 3aTpaT B 3aJaHHBIC CPOKH 3KCILTyaTalluu.
[enb dKCITyaTallii- MUHUMAIBHAST CTOUMOCTh CPOKa CITY>KOBI, TTO9TOMY Ha CTaJIUU MPOCKTHPOBA-
HUS JTOJDKHBI 381aBAThCSl HET TOJBKO CTaHJIAPTHBIE BPEMEHHbBIE MapaMeTpbl [2]: pacyeTHBIN CpOK
CIIy’)KOBI ¥_CPOK CITYXObI COOPYXKEHHsI, HO U KaueCTBEHHbIE XapaKTePUCTHKH, TTOCPEICTBOM KOTO-
PBIX HPU CTPONTENHCTBE OYyIeT oOecredeHa paboTOCIOCOOHOCTh CTPOUTEIHHOTO O0BEKTA B 3a/1aH-
HbleBpEMEHHBIE IEPUOABI Ha CTAJUH 3KCIuTyatauuu [17].

B neiictByronieM HOpMAaTMBHOM JOKYMEHTE [2] AaHbl MOHSATHUS TEPMHHAM JIOJTOBEYHOCTH U
BPEMEHHBIM ITapaMeTpaM B MEPUO/JI IKCIUTyaTallul COOPYKEHUS:

— JIOJITOBEYHOCTD: CIIOCOOHOCTH CTPOUTEIBLHOTO OOBEKTa COXPaHATh MPOYHOCTHBIC, (U3HUE-
CKHE€ U JIpyrHe CBOMCTBA, YCTaHABIMBAEMbIE MPHU MPOEKTUPOBAHUU U OOECIIEUUBAIOLINE €r0 HOP-
MaJbHYIO IKCITyaTaIIo0 B TEYCHUE PACUETHOTO CPOKA CITYKOBI.

— pAacueTHOro CpOKa CIYKOBI: YCTaHOBJICHHBIH B CTPOMTENBbHBIX HOpMax WM B 3a/laHUM Ha
MPOCKTUPOBAHUC TICPHUOJ UCIIOJIB30BAHUSA CTPOUTCIBHOI'O OG’bGKTa II0 HA3HAYCHUIO A0 KallnuTaJib-
HOTO PEMOHTA U (MJIM) PEKOHCTPYKIIMH C MPEAYCMOTPEHHBIM TEXHUYECKUM OOCITYy)KUBAaHUEM; pac-
YETHBIN CPOK CITY>KObl OTCUMTHIBACTCA OT Hayalsla HKCIUTyaTallii 0ObEKTa MM BO3OOHOBIEHUS €ro
OKCILTyaTaluu IMOCJIC KAlIMTAJIbHOI'O pEMOHTA UK PCKOHCTPYKIIHUU.
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— CPOK CITYOBI: TPOAODKUTENIEHOCT HOPMAIbHOM SKCIUTYaTalluu CTPOUTENILHOTO 00BEKTa C
MPEIYCMOTPEHHBIM TEXHUYECKUM OOCITY>KUBAaHHEM U PEMOHTHBIMHU paboTaMH (BKJIIOYAsi KAl TaJIb-
HBIA PEMOHT) JI0 COCTOSIHUS, TIPY KOTOPOM €r'0 KCILTyaTalus HeI0IyCTUMa I HelleJIecoo0pasHa.

Kak BuaHO, nepen mpoeKTUPOBIIUKOM CTOUT JIOCTATOYHO CIIOXKHAs 3ajjaua, KOTopas MOXKeT pe-
1aThesl TOJIBKO Ha OCHOBE HAJAEKHBIX METOJaX pacyeTa WM MPOTHO3a BPEMEHHBIX MEPUOJIOB KC-
TUTyaTaum:

_ 1 2s n
T, =) T'+T> +..+T, (1

rae 1, — cpok ciyKObl COOPYKEHHUSI, TOMIBI;

T, - pac4eTHBII CPOK CITyKOBI, TOJBI.

CremoBarebHO, MEPOI JOJTOBEYHOCTH SIBIIIETCS pACUETHBIN CPOK Ciy:k0bl 1, . BAteproa cpoka
cIy)0bI coopykeHusi 1, BPEeMEHHBIX MEPUOAOB I; MOXET OBITh HECKOIBKO. /Iyt MOPEKIX THAPO-
TEXHUYECKHX COOPYKEHHH Ie/Ieco00pa3Ho BENUUMHY mepuona I, pacCUUThIBATH U3 YCIOBHUS MH-

HUMM3AIMH UX KOJIMYECTBA B TIEPHOJI CPOKaA CITY>KOBI 1, , TIOCKOIBKY OCOOEHHOCTh MOPCKHX THAPO-

TEXHUYECKHUX COOPYKEHUM- Majas pEMOHTOIIPUTOAHOCTh U BBICOKAs CTOMMOCTD KallMTaJIbHOIO pe-
MOHTA.

B HacTosiee BpemMsi NpOEKTHAs KOHLENILHUS IO J0JITOBEYHOCTH MMEET HPENINChIBAIOIIMM Xa-
pakrtep. JlJis peanu3anuu BhIlIeyKa3aHHBIX TPEOOBaHUN TEXHUYCCKORO periiaMenTa [17] oTcyTcTBY-
€T HOpMaTHBHas 0a3a, MO3BOJISIONIas 0OOCHOBAHO HA3HAYWTH TPCOOBAaHMS K IMapamMeTpam CTpPOH-
TEJBHOTO 00BEKTa, KOTOPHIE MO3BOJISIOT TapaHTUPOBAHHO Oo0ecreuuTh 0e30macHyio M 3(PPEKTHB-
HYIO SKCIUTYaTaluio B pPACUETHBIN CPOK CITYKOBI.

B cooTBercTBUU C MPUHATON Kilaccu(pUKaUEH THIPOTEXHUUECKUX COopykeHui [9], Hopmupo-
BaHHE CPOKOB CITYKObI MOPCKHUX THAPOTEXHUYECKUX COOPYKEHUs He mperycMoTpeHo. [IpaBom Ha-
3HAYEHUS CpPOKa CIIYKObI HajemseTCsl 3aKa3urK, KOTOPBII MOXKET PYKOBOJICTBOBAThHCS peKOMEHa-
IHUSMHA HOPMATHBHOTO JIOKYMEHTA [2]: IJIsl COQPYIKEHUIMA, SKCITyaTUPYEMBIX B YCJIOBHUSAX MOPCKOM
CpeIbl, PEKOMEHTyeMbIH CPOK CITYyKObI He MeHee 25 TeT.

N3BecTHO, JOATOBEYHOCTh 3aBUCUT, IPEWIC BEETO, OT KAUECTBA MPHUHATHIX MPOEKTHBIX pelle-
HUM, KOTOpBIE JOJDKHBI PEAIM30BBIBATHES B IIPOLieEce CTpouTeabcTBa. IloaTromy moaxon k Ha3Ha-
YEHUIO JO0JITOBEYHOCTH (PacueTHOTO/CpOKa, CAY»KObl) OCHOBAaHHBIN Ha UHTYUIIMU U ONBITE, KOTOPBIHA
MIPUMEHSIETCS B HACTOsIIEe BpeMsl; OC3YCIIOBHO, HE Oy/IET yIOBIETBOPAThH SKCILUTyaTaHTa.

B Teuenue mocneanux 60 neT.ImpodiiemMa oOecredeHus! JO0NTOBEYHOCTH OETOHA KOHCTPYKIIHMA
MOPCKHUX THIPOTEXHUUYECKUX COOPYKEHUIN PEIIaIOCh MyTEeM MOBBIIIEHUS MOPO30CTOMKOCTH. [IBU-
’KEHUE B HAIIPaBJICHUH YCOBEPIICHCTBOBAHMS CBOMCTB O€TOHA M TEXHOJIOTHH M3TOTOBJICHUS OETOH-
HOM cMecH MO3BOJIMIIN pa3padoTaTh MPUHIIUIIKAIbHBIE OCHOBBI TEXHOJIOTUN OETOHOB BBICOKOM MO-
po3ocroiikocTu [4]¢ OmBIT €TpOUTENBCTBA MT0KA3aJl, YTO 3TO HAINpPaBIEHHE NPOAYKTUBHO M IpE.-
CTaBJIsIET ONpeAeNeHHbI nHTepec. OCHOBHBIM JOCTH)KEHHUEM IMPOBEACHHBIX HMCCIEIOBAaHUMN SIBU-
JIOCh TO, YTO ObLIO, YCTAHOBIIEHA BaXKHAsI POJIb B 00ECIeYeHHe BHICOKOW MOPO30CTOMKOCTH BO3Y-
XOBOBJIEKaIOMUX /106aBoK. Bo BTOpO# MONOBHHE MPOILUIOrO CTOJETUS ATH TEXHOJOTUU OBLIU HUC-
I10JIb30BAHBI » HA )CTPOUTENIBCTBE MOPCKHX COOPYKEHMH B CYPOBBIX KIMMAaTHYECKHX YCIOBHSIX
CCCP. Briepsbie oHM ObLTH HCTIONB30BaHbl Mpu cTtpouTtenbetBe B 1960 r Kombekoii [19C. B nanb-
HeHIIeM CHETEeMaTHUECKHE UCCIEOBAaHHS M0 MOPO30CTOMKOCTH OETOHA M JTOJITOBEYHOCTH MOPCKUX
PUAPOTEXHUYECKUX coopykeHnil B TeueHue 1970-1990 rr. npooaunmce Ha JlaneHem Boctoke [8, 9].
M3BecTHBIN Y4eHBII B OOJACTH M3YYEHHUS JIOJTOBEYHOCTH OETOHA TPAHCHOPTHBIX COOPYXEHHUU
@®.M. MBanoB B cBoelt padote [1] ormeTwni, uro uccnenoanus, npeanpunsateie B CCCP Ha ucnbiTa-
tenpHBIX cTeHnax Konbckoit [19C u CaxanmHcKoi HayyHO-HCCIenoBaTenbekoi madboparopun [THU-
NC MunTpanccTposi, TO3BOJIMIIN CAENaTh 3aKJIIOYEHHUEe, YTO MpodseMa CO3AaHHus CTOMKUX OETOHOB
ISt MOPCKHX COOpPYXEHUH pereHa. BeipaboTaHHBIE B T€UEHHE MHOTHUX JIET TIPUEMBbI TIOIydeHus Oe-
TOHOB BBICOKOW MOpPO30CTOMKOCTH HAIUIM OTPAXEHUE B HOPMATUBHBIX JOKyMeHTax [7, 12, 14, 15].
Ceroans HeT npo0JIeM B Jiesie U3rOTOBIICHHS IOJTOBEYHOr0 OETOHA J1aXke JIJIsl BECbMa arpeCCUBHBIX
1 KOPpPO3MOHHBIX cpell. [loaTBepkIeHneM 3TOro SBJISAETCS ONBIT CTPOUTENBCTBA U IKCILTyaTAllMU
THJIPOTEXHUYECKUX COOpYKEHHH Ha mobepexne 0. CaxanuH B TedeHue nocineanux 40 net, mpoek-
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TUPOBAHUC KOTOPBIX OCYHICCTBJIAJIOCH Ha HpCI[HHCBIBaIOIJ_IefI OCHOBC HOPMATHUBHBLIX HOKYMCHTOB
[7, 14, 15]. B oTHOIIEHNN TaHHBIX COOPYKEHUW UMEeTCs MoJIHast nHpOopMaIus 0 OETOHE, MaTepua-
Jax Juiss OeTOHa, TEXHOJIOTHH M3TOTOBJICHUS KOHCTPYKLHUHU Uil ATUX coopyxkeHuil [8]. B Teuenue
AKCIUTyaTallii COOPY>KEHUM MPOBOJATCS MEPUOJUYECKUE OOCIEIOBaHUS C LIETBI0 OIIEHKU COCTOS-
Hus OetoHa [9]. Pe3ynbTaThl BBIMOJHEHHBIX HCCIEIOBAHUIN MO3BOJIMIN BBIICIUTH CYIIECTBEHHBIC
(bakTopbl, BIUSIONINE HA CTOMKOCTh O€TOHA B 30HE MEPEMEHHOI0 YPOBHSI, UTO MO3BOJISET MPEICTa-
BUTH JOJITOBECYHOCTH B BUJIC (pyHKI_II/II/IZ
D=f(c,;C;C,;C5C,5C,) (2)
rze D - TOITOBEYHOCTD WIIM PACYETHBINA CPOK CITY>KOBI KOHCTPYKIMH (U3EIHs), TO/bI;
C,, - oKa3aTellb, XapaKTepHU3YIOLINi KayecTBO MaTepranoB OETOHa,

n
C ., - mokazatellb, XapaKTepHU3YIOIIUHA cocTaB OETOHa;
C, - moKa3aTellb, XapaKTepU3YIOLHHi 3 PEKTUBHOCTD CTPYKTYpOOOpasyrome# J0OaBKHY;
C

C, - MOKa3aTellb, XapaKTePU3YIOMIII Ka4eCTBO U3TOTOBIICHNUSI KOHCTPYKIHUM (M3 1eIIHs);

, - TIOKa3aTelb, XapaKTepU3YIOLIUH KaueCTBO IPUTOTOBICHUS OETOHA;

C, - mokasarenb, XapaKTepU3YIOLIHUI «3peI0CTH» CTPYKTYpbl O€TOHA K/Hadally SKCIUTyaTaliH.

Kak BumHO 13 BeIpaykeHUs (2) AOATOBEYHOCTh — 3TO KOMILIEKCHOE CBONCTBO, 3aBUCSINEE OT
MHOTHX (pakTopoB. CleayeT OTMETHTh, YTO MOKA3aTeNIN BRIPAXKEHUS (2), B CBOIO OYepe/b, SIBIACTCS
KOMILJIEKCHBIM

C(m,x,d,]),l) = f ’ (xl""xn (3)
rae xl...xn — KaUCCTBCHHBIC XaPAKTCPUCTHKU MATCPUAIOB 6CTOHa HJIN TTapaMCTpbl TCXHOJIOIU-

4eCcKOro Mpouecca.

[Tpu obecriedueHn HOPMATHBHBIX CBOMCTB MAaTEPUAJIOB, U MMAPAMETPOB TEXHOJIOTUYECKUX IPO-
LIECCOB (x) II0Ka3aTelx (C) B BbIpa)kKeHHH (2) AOIKHBI UMETh 0a30Bo€ 3HaueHHe paBHOE 1. OmbIT
SKCIUTyaTalluk COOPYKEHHH MOKa3bIBAET, YTOWUIS PELIEHNS IPAKTHYECKHX BOIIPOCOB 0OECIeueHus]
JOJITOBEYHOCTH B Npejeaax MUHUMyM 4041eT T0CTATOYHO BBINOJHEHUE MTPEANUCHIBAIOIINX TPEOO-
BaHWil HOPMAaTHBHBIX TOKyMeHTOB. CiefgoBarenbHOnpu C(,, ., ) =1 JOITOBEYHOCTD (PACUCTHBIN

CPOK CITysk0bI) OyzieT cocTaBiaTh He MeHee 40 jer, T.e. D > 40.
B cBs13u ¢ OTCYyTCTBHEM JaHHBIX, KOTOPHIC MO3BOJISIIOT OLIEHUTh 3HAYMMOCTD JIJISl TOJITOBEYHOCTH

Ka)KJI0T0 U3 MoKa3arenen (C), MPUBEICHHBIX B BBIpAXXEHHUS (2), HEIb3s MPOTHO3UPOBATH JOJTOBEY-

HOCTh Tipu ycnosuu, korganC <1. Habmromaemble citydaun IerpaalldOHHOTO OTKa3a B HaYaabHOM
CTaJlUU SKCIUTyaTalluH, Kak(MpPaBUo, CBA3aHbI C HE COOJIOCHIEM MPEANUCHIBAIOIINX TPEOOBaHUN
Ha 9Tare M3roTOBICHISI M BBIACP)KUBAHHS KOHCTPYKIHH, T.e. Koraa mokasarenn C, u C; MeHbIIe

1. [loaTomy 1uish peHIeHUs MPAKTUYECKHX BOIMPOCOB MPOTHO3UPOBAHUS JOJITOBEYHOCTH HEOOXOIM-
MO yCTaHOBHTH BIMAHMC HA MOPO30CTOMKOCTh ToKasareneid C, u C,. M3-3a OTCYTCTBHSI METOJ0B

OLICHKH MOPO30CTOMKOCTH GETOHA B KOHCTPYKUMsX Npy nokasarensx C, u C, MeHpuie 1, BO3HU-

KaeT HEONPEACICHHOCTh B IPOTHO3€ JIOJTOBEYHOCTH PEAIbHBIX KOHCTPYKIUI.
3akirouenue

OTBIT CTPOUTENBCTBA U IKCIIyaTallUd THAPOTEXHUYECKUX COOPYKEHHH B TSXKEIbIX T'MIpoMe-
TEOPOJIOTHUECKUX YCIOBHUIX MOPCKOTO Mmodepexbst 0. CaxaauH Mmoka3al, 4To MPOeKTHPOBAHUE JI0JI-
TOBEYHOCTH OETOHA Ha MPEANUCHIBAIOLIEH OCHOBE HOPMATHUBHBIX JIOKYMEHTOB MO3BOJISIET obOecre-
YUTh JOJITOBEYHOCTh OeToHY He MeHee 40 yeT. DTO Mmepuoja MpU MPOSKTHUPOBAHUU COOPYKEHUS
MO’KHO IIPUHATH 33 PACYETHBIA CPOK CITY>KObI KOHCTPYKIMI B 30HE IEPEMEHHOr0 YpoBHs. OTCYTCT-
BHE METOJIOB OLIEHKH MOPO30CTOMKOCTH OE€TOHA B KOHCTPYKIUSAX U OTCYTCTBUE TAaHHBIX O (paKTHUe-
CKOM MOPO30CTOMKOCTH O€TOHA B KOHCTPYKIUSAX HE MO3BOJISIET HAJAEKHO IMPOTHO3UPOBATH JOJTO-
BEYHOCTb Ha CTaJIUH SKCIUTyaTalluu COOpYKeHHs. B cBA3M ¢ 3THM pa3zpaboTka METO0B OLIEHKH MO-
PO30CTOMKOCTH OE€TOHA B KOHCTPYKIUSX SBJISIETCS OJHUM U3 HauOojee BaXKHBIX HalpaBJIEHUH Hc-
CJIEZIOBAHM U1 pa3pabOTKU METOJIOB pacueTa CpoKa CIIy>KObI KOHCTPYKIIHIA.
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