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YIK 691.327:666.972.02

[leyarawTCca N0 pPENEHMO CEKOUM MO KOPpPO3uM, clendeToHaM U (PU3KUKO-
xumuueckuM ncenenopanuam HTC HAVWKE ocerpos CCCP or I3 Hoabps
1980 r

PexoMeHpauuMM 10 M3roTOBJEHHD IMAPOTEXHUUECKUX OETOHOB C OHuOo-
IMAHEMA JoGasrami, M., HUWEB Tocerpos CCCP, 1981, c {i.

PeroMeHmauMu cofepxaT OCHOBHHE IOJOXEHUS O U3rOTOBAEHUD Ge-
TOHOB C OMOIMIHNEMM NOGaBKaMU IJIA DUOPOTEXHHUUECKUX COOPYXEHUI1 .
[IpuBeneny TpeSoBaHMa K MaTepuanaM, O6eTOHy, lopGopy cocrasa 6€TO-
Ha ¥ NPArOTOBICHUD GETOHHOK cMecu. JaHu npaBuila TexHuRM Oesonac-
HOCTH IpU paldoTe ¢ OCHOLMAHHMY BemMEeCTBaMH.

PexomeHnaumu npegHa3HAUEHH OIS MHReHepHO-TeXHUUECKUX paldoT-
HUKOB MNPOEKTHHX M CTPOUTENBHHX OPraHM3airil, 3aHATHX I'MIPOTEXHH-
USCKHM CTPOUTSILCTBOM.

@ HayuHo-uccrnenosaTeXbCkuit HHCTUTYT
GeroHa U meldeszoberona I'ocerpos CCCP, 1981



[PEIACIIOBYE

Hacrosmue PexoMeHpalmy COnEpEAT MATepUalH uccelienoBaHuit ledHT-
paiabHOU JaGoparopuu roppoauu HWIHDL locerpoa CCCP w1 umHceru T yTa
"Tupponpoekr” uM. C.fd.Hyka, a Takxe pesyibTaTH MHOIOJETHHMX  Ha-
TYPHHX HaOImieHuit GerToHa ¢ OMOUMAHEMM JobaBxkamy Ha Huchory6cexoit
MpuAnBHOIt aaexTpocranuuu ([I5C) B BapeHuesoM Mope u MypMaHckoM rop-
TY.

PekoMenpamyy MMenT LelbO COHelicTBOBATEL MUPOKOMYy BHENDEHMK B
MPaXTUKY IUIPOTEXHUUECKOTO CTPOUTENLCTBA 6EeTOHOB € OMOLMIHEMA
noGaBKaMi 1A B38IMTH UX OT OHONOBpemueHui u obpacraHuil.

Pexomennamuu paspadorann HAVMEE ocerpos CCCP (m-p TexH. Hayx
mpodp. &.M.UpaHoB, Kaumupma™w TexH.Hayk M.U.Cy66oriun, D.A.Caspuxa)
u uHCruTyTOM '"T'waponpoext" umMm. C.A.Kyxa (g-p TexH.nayk J.b.bBepH-
mTeiiH, KaHp. TexH. Hayk .H.Ycaues).

[Ipn cocraBAeHur PeromeHnaimit MCNOXb30BaHH XapaKTepUCTH~
K1 pobaBok, smmycraemux YCCP u uMenmux Haspanue "A8CTAHOKCH , ¢
ROGABOK ANKUIAMMETHIOCHIUIAMMONKI Xitopuna, paspadoranHux BHW-
neauvHpexuMu U crepwiusammu Muxsppasa CCCP

Bce npenjioxeHus X 3aMEUAHUA 10 COOEpEAHWN HACTOATMX PeroMeH-
nenuit npocum Hanpasiaate B HWVHE no ggpecy: 109389, Mocrba Q=S
UHCTHTYTCKAA YA., 1.0

Iuperuma HAMED



I. ORIME IQJOKEHNA

I.I. PexoMeHnaumy periaMeHTUDPYOT NPABWIS NMPUIrOTOBIEHUS OGeTo-
HOB pPazjWYHHX MapoK C SUoIMAHHMM noGaBkamu ("HeoOpacTapmue” Oe-
TOHH) IAA KOHCTDYRIMK MOHOMUTHHX ¥ COOPHHX T'HAPOTEXHUUECKHX COO-
PyxeHu#.

I.2. PexoMenpammu conepxar TpeGOBaHWs, NperLABIfeMbe K 6eTo-
HaM, NpefHasHaUEHHHM IAA PatoTH B KOHCTDPYKLMSAX coopyxeHxtt, pac-
[TOJIOXEHHHX B 30HaX NepeMeHHWX YPOBHe# M MNOJHOI'O MOr'PYREeHUs H &
ceBepHoM MopckoM rnoGepexbe CCCP, B yCHOBHAX: OTKDHTOI'O MOPH, 8K-
BATODUAX IOPTOB, SCTYapHsx peK, NMpX Temmeparype Bogu go +I12°C,
CONEHOCTH 10 35%, ¥ Haauuns OMOOGPA3CBAHUNM, B OCHOBHOM , B  Bume
Bogopocielt (N3BECTKOBHE, MISCTHHUATHE, KYCTUCTHE) , GallaHyCoB ,
MURHA, MIAHOK ¥ DHIPOHHOB.

llpumeuanme: Ilpumenenne "HeoOpacTawmux" GeTOHOB B YCAOBHSX KD~

HOI'O MOPCKOIr'0 nofepexbf M INPEeCHHX BOL HOJXHO OIll-
PenelaTbCA CHENMANbHEMA UCCRENOBSHUAMUA Y MOXET Bh-
HOJMHATLCA B COOTBETCTBUM C TPEOOBAHUAMK HACTOANMUX
PeroMengaumit TOABKO B ONHTHOM TOpPAAKE.

1.3, llpuMeneHue HeoGpacTanmux GETOHOB C OUOIMIOHEMM JOGRBKAMA
B HaOBOXHO{ 30HE COOpyXeHMt He IOImycKaeTcHd.

l.4. B Pexomennaimax OoTpageHH JWmb OCOOEHHOCTH MNDUI'OTOBJICHUS
0eTOHOB C OHMOLMIHHMK HoGaBkami. [105TOMYy IIpM M3IOTOBAEHUM KOHCT-
PyxuMit U3 STHX OETOHOB ClenyeT Takxe pPYKOBOILCTBOBATHCA HefiCTBY-
IHMi HOPMATHBHHMKM JOKYMEHTaMM IO IMPOW3BOACTBY GETOHHHX PaGoOT npH
BO3BEIEHMA IHApoTexHUuecKknx coopyxeHnit (CHull ll-15-76 "BeroHHHe
XEAS306ETOHHHE KOHCTDYKIMM MOHONMTHHE), MECTHHMM  TEXHUYECKUMH
yCAOBUAMK HA NAHHOM CTPOMTENLCTBE, & Takxe "YKazaHuAMM 10 MOBH-
HEeHMD NOJI'OBEUHOCTH OSTOHHHX M XeJe3006TOHHHX KOHCTPYKIMit MOpc-
KHX PUEPOTEXHHYeCcKuX coopyxenuit” BCH 6/118-74 Muumopduora u Mun-
Tpaxcerpoa CCCP.

I.5. ,Heo6pacrawmue” GeTonn, noiyuaeMue 38 CUeT BBENEHUN B MX
cocraB OMOUMAHHX BOGABOK,He MMOLBeprawTca obpacraHusM go 10 Jer.
llocie aToro cpoka oSpacTauus BOSHMKANT B 3HAUATENHHO MEHBIMX KO-
IpuecTBaX ¥  TAKOW SaMelJIeRHH] KX POCT BaGIDZaeTCs B TIOC~-
JepyomeM po 20 xer .

1.6, JnurenbHOCTh COXpaHeHHs GHOLMIOHOrO >ddexTa 3aBUCHT O T
TOMIHHE KOHCTPYKO#H. [lpy ToampHe xoHcTpywumu meHee 0,I5 M cpox
OMOIMIHOrO nelCTBHA NOOGABOK COKpamaeTCs N0 CPABHEHHD ¢ YKA3aHHHM
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B In.1.5 HacTOsmero pasgena.

I.7. CrouMocTp HOCTHREHUS NpPOTMBOOOpacTawmero sdfexTa  nyrem
BBENEHUA OMOLMIHHX LOOSBOK B COCTaR (eTOHa HAMHOPMO HUKE 0 cpaB-
HEHMI0 CO CTOMMOCTbLH HAHECEHUS HPOTUBOOOPACTaNmUX  JaKOKPACOUHBX
noxpuruit (mias ycaosuit HucnoryGero#t [1oC B I5-20 pas).

2. TPEBOBAHMSI K MATEPHAIAM IJIfi BETOHA

2.1, Lns npuroToslleHus HeoOpacTawmux GeTOHOB cJieZyer  INpUMeE-
HATh  cyabdarocToikne uemMeHTH Mapok He Huxe 400, yROBAETBOPAD-
mue TpeGoBaunsm ['0CT 22260-76 "liementH cyasparocroiixue. TexHu-
UeCcKkue ycaosus'.

£.2. JaNONHUTENH OAA GETOHA [OMXHH OTBeYaTh TPefOBaHUAM

I'OCT 4797-69 u I'OCT 4798-69 - "beToH IuUupoTeXHUUECKUA.
Texuuueckue TpeOOBaAHUA U METOIH HCIHTAHUE MaTepualoB s ero pi-
roToBleHus", a rawxe raass CHull [-28-73% "3amura  CTpOMTENbHHX
KOHCTPYKLUiA OT KOopposuu”.

2.3. B rauecrBe no6aBOK B O6TOHH OIS HOCTMXEHUS OHOCTORKOCTH
PEeKOMEHIYOTCA:

a) Jacrasoxcu Mapok T20 u F. Bosmoxno mpumeHeHHe JaCTAHOKCOB
Mapiy TID. JacTaHOKCH IPOUBBOLATCA HALMOHANBLHEM HMpPEeRNpUaTHeM 'lla-
xeMa" (r.BpHo, UCCP) u nocrasaswrcs B CCCP aximoHepHEM O6GHECTBOM
"Xemanoa" (IIpara, UCCP).

JlacraHOKCH mpepcTaBAsOT CO60# QOPMH COENUHEHKR TPUATKUICTaH-
HATOB, O0Xajanmue OUeHb BHCOKUM OMOIMIHHEM LefiCTBUEM yXe IIpHU pas-
Gaprennu 10~° (r.e. I Mr/a). YV axTMBHHX KOMIOHEHTOB JaCTAHOKCOB
OUeHb HU3KA# TOKCUUHOCTH B OTHONEHUM TEIVIOKPOBHHX AUBOTHEX II O
CPABHEHMI0 C PTYTHOOPraHVWUEeCKUMH, MEIbAKOBOOPraHUUCCKUMUA U Gocho—
POOPraHUYECKUMI MECTUIMOAMA SHAJOIMUHOTO HA3HAUEHHA. XapaKTepuc-—
THKaA NACTAHOKCOB IpuBeleHa B IpuliogeHuyu I,

Lo6aBKM JacTAHOKCOB cllelyeT INPUMEHATH B BHLE BOJHOr'O0 pacTBopa
YyoOGHO! N MpoOU3BOACTBA KOHUeHTpauuu (B % MACCH IIEMEHTa B
pacuere Hg CyXOe BemMECTBO) B KOJIMUECTBE:

nag Mapk T20 + . . & 2 ¢ 4 0 s o . o« 0,2-0,3;
" " N ¢ I N4

6) AnKmInumeTuIGeH3UTaMMOHUIE xiaopuln. [Ipoussomurcs Boarorpanc-
KuM puamanom BHAY cunTeTHuecKUX xuposameHuTede#t MuuHeprexmMmpoma
CCCP. AngxunnumeTwOeHI3UIaMMOHUE XIODUL, NMpencTaBiseT co6oit  OnuH
U3 Haubonee >PPeKTUBHEX NE3UHPUIMPYOIMUX NpEenapaToB U3 PPpY NI H
UETBEPTHUHNX AMMOHMEBHX COeNMHeHu#t, o0JaIalmUX CUIbHHMM aHTUOAK=
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TepUaJIbHEMU cBoMicTBaAMM. PacTBODH npenapaTa MMewT CJIabypD OKpacky,
HEe3HAaUUTENAbHHNA 3a11aX, OHU Oe3BPEelHH IpY¥ IIPUrOTOBJIEHUM,

XapaKTepUCcTHKa AJIKWIIUMETUAOAHIUIAMMOHUA XJIOpULA MpUBEleHa B
NPUAOKEHUN 2.

Jo6aBEY aJdKWInMMeTHIOEH3WIaMMORUE Xiopuna ciaenyeT NPUMEHATH B
BULE BONHOTO DACTBODA YEOGHON NS NPOM3BOLCTBA KOHueHTpamuu (B %

MBCCH lIEeMEeHTa B pacueTe Ha CyXoe BelecTBO) B roauuecTse 0,20~
0,20,

Npumeuanue. [JoGaBKa anKMITUMETHICEHIUIAMMOHMY XNOpUIA IpUMe-

HAeTCA AJiA 6eTOHOB, OGMOCTOUKOCTH KOTODHX IUIQHUPY-
eTCH Ha OIPaHMueHHH] -3 rojamy cpox pedersus (M.
pUiIoKeHue 2) .

.4, Jlng obecneueHus NOBHHEHHOH MOPO3OCTORKOCTH  IMADPOTEXHU-
YEeCKUX OETOHOB B MX COCT&B NpY UIrOTOBIEHMU O6A34TENBHO BBOIATCH
MOBEPXHOCTHO-aKTKBHHE Bemecrsa ([IAB), oGecneumpanmue ruiacTUdUKa--
M0 GeTOHHO# CMECH M BO3LNYXOBOBJEUEHME.

C oTolt neanbw pexOMEHAYETCH NPMMEeHATH KOMILIEKCHHE Do0AaBKH,
cocTosmye U3 TacTHukarTopa CYIAbPUTHO~IPORXEBOH GpaxKu CABE
(OCT 81-79-74 MunucrepcTsa JecHOit, mepeBooSpadaTuBapmel U LMD~
JHO3HO-OYMaXHO! NPOMHIIGHHOCTH) M ¥3 CMOJH HERTpaA¥30BaHHO# BO3-
nyxososiekanmet CHB (TV-8I-05-75-69 Toro xe MmMHMCTepcTBa).

OpueHTHpOBOUHAR HO3MPOBKA JIAB cocrapnger:

COB & & . . . & e e s e e e s e s s 0,I-0,I5%;
CHB .. ... ... ¢ ¢e.e.ee.. 0,02-0,03% or MaCC H
L{eMEeHTA..

B rauectBe mnacrudurmpyvmelt ¥ BO3LYXOBOBIeKawmEN IOGABOK MOX~-
HO NpUMEHATH Takxe HeATpaIn30BaHHHE UEPHHNA KOHTaxT HaTpuenwnil HUK
BHDAOATHBAEMHA Ha HedTeXUMUUecKUX 3aB0Lax (MPTY I2-56-63 Mux-
HedTexumnpom CCCP).

OpuentupoBouHaa mosuposks HUK cocrasaser 0,05-0,I5% or wMaccw
[IeMeHTa.

Ana noBumeHus: MOPOSOCTOMKOCTH GETOHA MOT'YT NPUMEHATHCH TaKme

KpeMuuil-opraHuuyecrue coefuHenusa tuna 'HE-I0, I'HE-II (MPTY 6-02-
271-63 Munxummpom CCCP) u TKE-94 (I'OCT 10834-76).

3. TPEBOBAHWS K BETOHY ¥ IMOZBOP COCTABA

3.1. HeoGpacrammuit GeTOH LOMKEH OTBEUATH TPeGOBAHNAM NPOEKTA
0 IPOYHOCTH ¥ MOpO3OCcTOfKOCTH. Mapka GeroHa no BogOHENpPOHUIAE-
MOCTH NOJXHA OHTL He MeHee B-8. 310 TpeGoBaHue aBiseTcs  o6s3a~
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TeJbHEM IS 'apaHTHid CPOKOB coOXpaHeHus OUOLMIHOCTH.

3.2. MakcumaiabHO nonycTuMoe 3Hauenue B/l mis 6eToHa Ha CYib-
daTocTolikux noprTaangueMerTax 0,40; Oja 6eToH& Ha CYAbPATOCTONRUX
MIaKONOPTAAHIUEMEHTE M MyLLOJaHOBOM nopTiaxnuemeHre B/11=0,4.

3.3. [log6op cocrapa GeTOHa PEeKOMEHOyeTcCH NPOM3BOIUTH MO Ofme-
NPUHATEM MeTOonaM NefdCTBYyONUX MHCTPYKUMK 148 TAKENONr0 OCTOHS uam
B COOTBETCTBMU C "PYKOBONCTBOM NO MPOEKTHPOBAHUD COCTABOB I'HIpO-
rexHuueckoro Gerona'" (I., I974) m ¢ yuerom TpeGomauuit "Pyxomog~
CTBA MO IPUMEHEeHMd XMMAUeCKMX ROGaBOk ¥ Getony" (M., I98I).

3.4. llpn noxn6ope ruIpoTEXHUUECKOTO 6eToHa, padoTapmero B Cy-
POBHX HIUMATUUESCKUX YCHOBUAX Y NOABEPravmerocs BO3LeNCTBUR MHO~
FOKPATHHX IMKJIOB IIONIEPEMEHHOTO 3aMOPAXUBAHWSA U OTTAUBAHUSA, HEOO-
XONHUMO DPYKOBOHCTBOBAThCA TpeboBaHuaMu Yxazauuit BCH 6/118-74 U
"PeroMeHnanm#t no npuMerieHuo GETOHOB He cyibpdarocTofxuX 1eMeHTaX
B ycioBusix cyandartHo#t arpeccun” (M., I1979).

4., OCOBEHHOCTW IIPUT'OTOBJIEHVA BETOHHOW CMECK C JOBABKAMA

4.1, buonynHne no6aBKM BBOLATCA B BULE BOINHOI'O pPacTBOpa palo-
yeii I0%-HOit KOHUEHTDALUWK HENOCDPEZCTBEHHO B BOAY 34TBODSHUA NDPH
ee noxaye B OeTOHOCMECHUTEIH,

4.2, QagTNyecKadg Macca pacTBOpa OHOLMIHHX R0GABOK HEe  JOJNXHE
OTINUATBCA OT 3amaHHOW Gonee uem Ha I10%.

4,3, HoHieHTpauuio NpUroTOBIEHHOPO padouero pacTeopa  JOOaBKH
cAellyeT KOHTPOJAUPOBATh JPEOMETPOM II0 yIedbHOR Macce, YCTAaHOBIEGH-
HOi JJA paboueit KOHIEHMTpAIMK TAaHHOT'O BMIA LOOABKM B HAUaJe U ce-
pepuHe padoueit CMeHH.

4.4, llpuroropieHHHI pPaACTBOP GUOLMIHHX AOOABOK CHENYET XPAHUThH
B CTEKIAHHOA MAM OepeBsHHOW Tape, 3amMmeHHOR OT cBeTa NpH TeMie-
paType BHemHe# cpemm or +5 po +30°C. Ha mape, B KoTOpO#t HaxomAT-
CA PaCTBOPH JACTAHOKCOB, clegyeT feiaThb HAOIMUCH, Ipenylnpexpavmye
0 HEeOOXONMMOCTH OCTOPOXRHOr'0 oOpalleHMs ¢ OTuMM pacTBopamu. [lonma-
JaH/e UX B NUTHEBYN BOLY U MUINEBHE MPOLYKTH He Homyckaercs. Cpok
XpaHeHMda JNacCTaHOKCOB Ha CKiane He 6ojiee OJHOI'O roja,

4.,0. Tpauenopruposanue, ywiagky OeToHHO# cMeCM ¥ yxon 3a Oe-
TOHOM CligfyeT OCYMeCTBJAATh B COOTBETCTBUM C TpeOOBAHUAMUH  IJIABH
Chull li~-I5~76, a npu TpeGoBaHMyu K GETOHY CBOJCTB BHCOKOHA MOpPOSOC-
TOMKOCTN Takke M Yraszauuit BCH 6/118~74,

4.6. Temneparypa TBepiewmero 6eTOHa C CHOLMIHLMMY LHOGABKAMY HE
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nonxHa npesmmarth +40°C,

4.7. Ilpn BBEeneHurH B BONY 3aTBOPEHUR COBMECTHO OUOIEHHX u
NMPOTHBOMOPO3HHX JOGABOK BHAuaJle BBOOUTCH NMPOTMBOMOPOBHAH, & 3a-
reM SUouMnHas NoO6aBKa.

5. TEXHAKA BE30MNACHOCTY P PABOTE C BUCLMIHEMY LOBABKAMU

O.1. llpu oOpameHMu ¢ KOHICHTPUPOBAHHHMM IPENAPATAMN JACTAHOK-
COB ¥ SAKUNTUMETUNOESHIUNAMMOHUMA XJIOpUIa HAUO MONb30BATHCH dapTy-
KaMy, IaMUTHHMY [epUATKAMH U NPENOXPaHUTENbHEMUA OUKAMM.

O0.2. [lpy npuroToBiIeHUN padounx pPacTBOPOB OUOIMOHHX HNOGABOK #
X BBENEHMUM B BOLY 3IaTBOPEHUA IIPU TIPUIOTOBIEHMU GETOHHOE  CMECH
HAN0 COOMNIaTh OOHUHHE NpaBuia JUUHOR DUrueHw: pafoTaTh B fep-
yaTKax, & IpH nongnaHvM mpenapaTa Ha KOXy OOMHTH 3aIr'pASHEHHHE
MEeCTa BOOOA C MHIOM.



[TpwiioxeHne I

XAPAKTEPACTUHA OTARIBHHX MAPOK JIACTAHCHCOB

UCCP nocrasiaseT JaCTEHOKCH HECKOJMBKUX MAPOK, COOTBETCTBYDHUX
Haubolee BHIOTHOMY [PUMEHEHUWD B ONpelneleHHol obractu., B npuioxe-
HUY TNPUBEHeHa KpaTKas XapaKTepUCTUKa JaCTAaHOKCOB MapOK, PEKOMEH-
DyeMHxX IJas TpUiaHus 0eToHY IPoTHBOOOpacTaomuX CBOACTE.

JJACTAHOKC

JACTAHOKC

JJACTAHOKC

T20 - BOHODACTRODUMEI npemapaT, cogepwamuit 0%
NeACTBEHHOI'O OJIOBOOPraHMUEeCKOro - CoenvHe-
HUA.

TIO - BOROpacTBOPUMHI npenapaTr,  IPUIOTOBICHHHN
Ha OCHOBE OJIOBOOPI'aHWUECKHX CcoeiuHeHul, co-
nepxramuit dOdeKTHBHEN koMoHenT o I 5 %.
[lpepHasHaueH OAs TexX xé Helel, Kak Jacra-
Hoxe TR0, Hcroamsyerca TaM, e HEOOXOmUMS.
HA3SKA KOHIEHTpauMs OeicTBywoIero BemecTBa.

Iy - KOMOMHMPOBSHHHI Tpenapar, Comepkammit Hapsf-
By ¢ HeiiCTBEHHHM OJOBOODPIS8HHUECKUM KOMIIO-
HEeHTOM (fOopMalIblerui.



Ilpuiomenune 2

XAPAKTEPUCTVKA AMHMILIEMATWIBEHSVIAMMOHUA XIIOPUILA
(nasHne BHUWIWC Munsmpasa CCCP)

[lo BHemHeMy BWAY TIPeNapaTrT aJKUIALEeMATHAOSHIUIaMMOHNY XIOPUILA
npencraBiser co0o#t BASKYD NOJMYRUAKYO Maccy, JEePKO PacTBOPUMYND B
BOJle NpU KOMHATHO¥ TemrepaType. PacTsopw npenapara uMelT cilaco-
REATYD OKPACKY, HE3HAUUTENbHH 34arax, OHY O6e3BpenHH NP [IpUro-
TOBJIEHUN .

[lpenapar BHCOKOAKTHBEH B MUPOKOM puanasoHe Temneparyp u  pH
(or 3 mo I3). B npakTuke IS pasiUuUHHX LeXelt mpemapaTr yrnoTpeGis-
pr B pacteopax oT 0,0l no 3 %-HO{ KOHUEHTpalMK.

MarorosieHrne AIKMANEMATUIOEHIUAAMMOHUI XJIOPUEA B NPOMBILIEHHHX
Macmrabtax ocymectsiser Boarorpanckuit ¢uanan BHAM  cuHTeTHMUECKMX
xuposamesurenet (croumoctTe - 500 py6/T).
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