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Hactoawmii ctaHgapT paspaboTaH € y4eToOM OCHOBHBIX HOPMaTWMBHbIX nonoxeHnn AASHTO R35
«Ob6beMHbIA MeToA MPOEKTMPOBaHUS cocTaBa acdanbTobeTOoHHBIX CMeceil Mo cucteme «Superpavey
[AASHTO R35 «Standard practice for superpave volumetric design for Hot Mix Asphalt (HMA)»] n sxoant
B KOMMNJIEKC CTaHO4APTOB, HOPMUPYIOLWMX MeTod 06 bEMHOro NPOEKTUPOBaHMA acthanbTobeTOHHbIX cMecelt
B Poccuiickon ®enepaLimu.
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NPEOBAPUTENbHBIN HAUUWOHANBbHBLIN CTAHAOAPT

Ldoporu aBTomo6unbHbIe o6Lero NoNbL3oBaHUA
CMECU ACPANIbTOBETOHHbIE AOPOXHbLIE U AC®AIILTOBETOH

MeTtoa npoekTUpoBaHUA o6bLemMHoro cocraBa No MeToA0MOrUKN Superpave

Automobile roads of general use. Hot asphalt mixtures and asphalt concrete.
Design method of volumetric composition according to Superpave methodology

Cpok geicreus ¢ 2016—06—01
no 2019—06—01

1 O6nacTb NpUMeHeHnA

HacTosawuin cTaHaapT ycTaHaBnMBaeT MeTod NPOeKTUPOBaHUst cocTaBa actanbTobeToHHbIX cMecei
no MeTogonorin Superpave, 0CHOBaHHEIN Ha onpegeneHuM 06beMHbIX CBOUCTB actansTobeToHa.

HacToAwuii ctaHaapT pacrnpocTpaHaeTcs Ha acdanbTo6eToHHbIE AopoXKHbIe cMech M acdanbTobeToH,
npegHasHauYeHHble Ans YCTPOACTBa KOHCTPYKTUBHBIX CTOEB A4OPOXXHON OAeXabl.

2 HopMaTuBHbIe CCbIMNMKN

B HacTosiILeM cTaHdapTe NCMob30BaHbl HOPMAaTUBHBIE CChINKX Ha Creaytolme CTaHaapTh:

FOCT 12.4.131—83 XanaTbl XeHckue. TexHn4Yeckne ycriosus

FOCT 12.4.132—83 XanaTbl My>Xckue. TexHu4eckune ycrosusi

FOCT 12.4.252—2013 Cuctema ctaHgaptoB GesonacHocTn Tpyda. CpeactBa vHAMBMAYaNbHON
3awuTbl pyk. Mepyatkn. O6wme TexHuueckue TpeboBaHus. MeToabl UCNBITaHNIA

FOCT P 12.1.019—2009 Cuctema ctangapTos 6eszonacHocT Tpyaa. AnektpobesonacHocTb. Obwue
TpeboBaHMA N HOMEHKNaTypa BUAOB 3aLnThI

MHCT 71—2015 [oporu aBTomMo6unbHble obliero nonb3oaHns. Matepuansl MUHepasnbHble MesKo-
3epHNCTbIE ANs NPUroToBneHust acansTobeToHHbIX cMeceld. MeToa onpeaeneHus NAoTHOCTY M abcopbumnn

MHCT 75—2015 foporn aBToMOGUnbHble obllero nonb3osBaHuA. Matepuanbl MUHepanbHble AnA
npuroToBneHus achanbTobeToHHBIX cMecell. MeToa onpeaeneHns 3epHOBOTO cocTaBa

MHCT 76—2015 Loporu aBTOMOGUNbHEIE 0bLlero nonb3oaHusA. Matepuanel MUHepanbHble AnNs
npurotToBrneHus accansTobeToHHbIX cMecen. MeToa onpeaeneHns cogepXaHus NbifieBaTbiX YacTuy, Npu
NpoMbIBKe

MHCT 77—2015 foporn aBToMOBUNbHEIE 0bLlero nonb3osBaHusA. Matepuanel MUHepanbHble Ans
npurotoBneHus acansTo6eToHHBIX cMecelt. MeToa onpeaeneHna MakCMManbHOM NIOTHOCTU MUHEPATbHOTo
nopolLuka

MHCT 78—2015 [Joporu aBTomMobunbHble oblero nonb3osaHua. MaTtepuanbl MUHEpanbHble KPYMHO-
3epHNCTbIe Anst npuroToBreHus acanbTobeToHHbIX cMeceid. MeTog onpeaeneHus NNoTHOCTN U abcopbumm

MHCT 92—2016 [loporu aBToMoGuUnbHBIE 06LWero nonb3oBaHua. Cmeck acansTo6eTOHHbIe 4OPOX-
Hble n acthanbTobeToH. MeToa onpeaeneHUss MakcCUManbHOWM NIIOTHOCTY

MHCT 106—2016 [Ooporu aBToMo6unbHbIe obuyero nons3oaHua. Cmecn acganbTo6e ToHHbIE AOPOXK-
Hble u accanbTobeToH. MeToa onpeaeneHna 06beMHON NNOTHOCTU

MHCT 112—2016 [oporu asToMo6unsHele obuero nons3oaHus. Cmecn acganbTo6e ToHHbIe AoOPOoX-
Hble n acanbTobeToH. MeToa npurotoBneHna o6pasLos BpallaTenbHeIM ynnoTHUTeNeM (MpaTtopom)

MHCT 113—2016 [Joporu asToMobusbHbIe 06Lero nonb3oBaHuA. CMecu acgansTobeToHHbIE 0POX-
Hble n achanbTobeToH. MeToa onpeaeneHusi BOAOCTONKOCTM U aAre3noHHbIX CBOMCTB

Uzpanmne opmumnansHoe
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MHCT 114—2016 [Joporun aBToMo6unbHble 06Lero nons3oaHus. CMecu acanbTobe TOHHbIE OPOXK-
Hble K acdanbTobeToH. TexHudeckue TpeboBaHUs Ans MeToAa 06 BLEMHOro NPOEKTUPOBaHMUS NO METOAONOMMA
Superpave

MpumedaHu e — Npy NoNbL30BaHMKM HACTOSILLMM CTAHAAPTOM Lienecoobpa3Ho NpoBepuTL AENCTBUE CChINOoY-
HbIX CTaHAapTOB B WMHMOpPMaUMOHHON cucTeme ob6LLero nonb3oBaHusi —Ha oduumanbHoM canTte PegeparnbHOro
areHTcTBa No TeXHUYECKOMY PEerynupoBaHuio u MeTpornormm B cetm MHTepHeT unm no exerogHomy MHopMaLmoHHOMY
ykasarento «HaumoHanbHble cTaHgapTbi», KOTOPbIY ONybrnMkoBaH Mo COCTOsIHUIO Ha 1 SHBapPs TEKYLWEro roaa, 1 o Bbinyc-
KaM MHOPMaLMOHHOTO ykasaTensa «HaunoHanbHble cTaHaapThI» 3a TeKyLwmI rog. Ecnu 3ameHeH cebinoyHbIv CTaHaapT,
Ha KOTOpPbIN AaHa HeJaTUPOBaHHAs CCbIfKa, TO PEKOMEHAYETCH MCNONb30BaTh AENCTBYIOLWLYIO BEPCUIO 3TOrO cTaHaapTa ¢
Yy4€TOM BCEX BHECEHHBIX B AHHYI0 BEPCUI0 n3MeHeHnin. Ecrin 3aMeHeH CCbINoYHbI CTaHAapT, Ha KOTOPbLIN AaHa AaTnpo-
BaHHas Ccblnka, TO peKoOMeHayeTCa UCMoNb30BaTh BEPCUIO 3TOTO CTaHAapTa C YKa3aHHbIM BbilLe rogoM YTBEpPXAeHNs
(npuHsATURA). ECcnn nocne yTBepxaeHnsa HaLWOHaNbHOIO CTaHAAPTa B CCbINOYHbIV CTaHAAPT, Ha KOTOPLIN AaHa 4aTUPOBaH-
Has CCbINKa, BHECEHO N3MeHeHne, 3aTparveatoLLee NonoXXeHne, Ha KOTOPoe AaHa CCbINKa, TO 3TO NONOXEHNE PEKOMEHY-
eTcs NnpuMeHsTe 6e3 yyeTa JaHHOro 3MeHeHusi. Ecrnn cebinoyHbin cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONOXeHue,
B KOTOPOM [aHa CChINKa Ha Hero, pEKOMeHAyeTCA NPUMEHATL B YacTK, He 3aTparmBaloLwen 3Ty CCbinky.

3 TepMuHBbI, onpeaeneHnNsa U CoKpaLeHUA

B HacTosilem cTaHdapTe NpMMEHEeHbI crieaytolmMe TePMUHBI C COOTBETCTBYIOLLIMMN oNpeaeneHusamMn:
3.1 akBuBaneHTHasi ogHoocHas Harpy3ka; D0O0H (design ESALs): Harpyska, pasHasn 80 kH, nepe-
AaBaemasi Ha JOPOXKHOE MOKPbITUE OT 0AHOM OCU TPAHCNOPTHOMO CpeacTBa.

MpumeyaHune—Merognka pacyeta konuyectsa npunoxenun SOOH npeacraenena B NMHCT 114 (npunoxe-
Hue A).

3.2 BosgylHble nycToThl V,, % (air voids): ObLlee konU4eCcTBO NyCTOT B YNIOTHEHHON acdanbTo-
6eTOHHOWM CMecH, BbIpaXkeHHOe B NpoLeHTax oT o6beMa cMecu.

3.3 nyctoTbl B MUHepanbHoMm 3anonHutene; NM3 (voids in the mineral aggregate; VMA): O6wee
KONMMYECTBO NMyCTOT MEXAY 3epHaMN MUHepanbsHOro 3anonHUTenNs B yninoTHeHHo achanbTobeToHHOM cMec,
BblpaXXeHHoe B npoLeHTax oT obbeMa cMecu, KoTopoe BkoyaeT B ceba KonuuecTBO BO3AYLIHBIX NYCTOT U
onTUManbHo achdekTUBHOE coaepKaHne BSXKYLLEro.

3.4 o6beM abcopGuposaHHoro Bskywero V, ., cm® (absorbed binder volume): O6bem Baxyuuero,
abcopbrpoBaHHOro B M1HeparnbHbIA 3anonHATESb.

3.5 adhchekTBHBIN 06BbeM BsKyLero V,, cm? (effective binder volume): O6bem BsxyLLero, KOTopbli
He abcopbupoBancs B MMHeparbHbI 3anofHUTeb.

3.6 nycToTbl, HanonHeHHble 6utyMoM; MHB (voids filled with asphalt; VFA): Obliee konuyecTeo
MycTOT, 3aMONHEHHbIX BSXKYLLUM, BbIpXXEHHOE B poLieHTax oT o6bema MNM3.

3.7 oTHoweHUe nbiNb-BAXyLee (dust-to-binderratio): KoadduumeHT, BbipakeHHbIA Kak OTHOLIEeHNE
MeXxay KormM4ecTBOM HanonHUTenNs, npolealluum yepes cuTo ¢ pasMepoM adeek 0,075 Mm, U onTUManbHbIM
cofepaHueM BsKyLLero BeLlecTsa.

3.8 HOMMHanNbHLIA MaKCUManbHbLIA pasmMep MUHepanbHOro 3anonHurtens (nominal maximum
aggregate size): PasmMep MuHepanbHOro 3anonHUTENs, COOTBETCTBYHOLLUIA pa3Mepy siMENKU cuTa, KoTopoe Ha
oAvH pasmep Gornblue NePBOro cuMTa, OCTAaTOK MUHEParbHOMo 3anofIHUTENSA Ha KOTOPOM cocTaBnseT Gonee
10 %.

3.9 MaKcumanbHbIA pasMep MUHepanbHOro 3amonHUTenAa (maximum aggregate size): Pasmep
MUHEeparbHOro 3anofIHUTENs, KOTOPbIN Ha 0ANH pasmMep borblue, YeM HOMUHaNbHbIA MakcUMarbHLI pasmep
MWHepanbHOro 3anonHUTens.

4 MeTtoAa NpoeKTUpPOBaHUA

CywHocTb MeToaa 3akiouaeTca B BbIGOpe UCXOAHOrO MaTepuana, NpoeKTMpPoBaHUN cocTaBa MUHe-
panbHON YacTu cMecu, onpeaeneHny konuiecTsa Tpebyemoro BaXyLIero, ynioTHeHUM achanbTob6eToHHbIX
06pa3LoB Ha rupaTope 1 onpeaeneHun o6beMHbIX CBOMCTB achanbTo6eTOHHON cMecH.

MpumevaHune—[aHHblli cTaHAAPT AOMNycKaeT MNPOEKTUPOBaAHUE TennbiX acganbToOBEeTOHHLIX CMeceMn,
TemnepaTtypa KOTOpbIX MOXeT BbiTb Hke Gonee Yem Ha 30 °C.
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5 Tpe6oBaHusa 6e30MaCHOCTU U OXpaHbl OKPYXaloLien cpeabl

Mpwv paboTe c acthanbTobEeTOHAMU UCNONB3YIOT CNeumanbHyo 3alumMTHy ogexay no FOCT 12.4.131 unm
rOCT 12.4.132. Ana sawmnTbl pyk ucnonb3yroT nepyaTtkm no FOCT 12.4.252.

Mpw BbINONHEHNM U3MepeHUWA cobntogatoT npasuna no anektpobesonacHocTn no FOCT P 12.1.019 n
WHCTPYKLMM NO aKcniyaTaumm obopyaoBaHus.

6 Tpeb6oBaHMA K yCNOBUSIM U3MEPEHUN

Mpv BLINOAHEHUN U3MepeHnii cobnirodatoT credytoLlme YCroBus AN NOMeLLEeHU, B KOTOPBIX UCTIbITbIBA-
0T MaTepuansb:

- Temnepartypa — (22 = 3) °C;

- OTHocUTeNbHas BraxHocTb — (55 £ 15) %.

7 MopsApok BbINONMHEHUSA NPOEKTUPOBaHUSA

7.1 NoaroTroBka MUHepanbHoW YacTu acdanbTo6eTOHHON cMecu

7.1.1 OTbupaloT MUHepanbHbIA MaTepuan, KOTOpbIA NAaHMpyeTcsl NPUMEHSATL NPU NPUroTOBAEHUM
acanbTobeToOHHOM CMecu.

7.1.2 Kaxayto pakumnio KpyrnHO3epHUCTOro 3aronHUTENss 1 MeNKo3epHUCTOro 3anoHUTENs NPoMbl-
BatoT B cooTBeTcTBUM c MHCT 76 M onpeaenstoT 3epHOBOI cocTas 3anonHuTens B cootsetcTeun ¢ MHCT 75.

7.1.3 OnpegensioT KayecTBO MWHepanbHOro MaTepuana Ha cooTseTcTBue TpebosaHusaMm 5.1.1
MHCT 114.

7.1.4 OnpegensitloT 06bEMHYIO NIIOTHOCTb U MaKCUMaIbHYHO NAOTHOCTb KaXA0ro KPYMHO3€PHUCTOro U
MenKo3epHUCToro sanonHutens B cootsetctsun ¢ MHCT 78 u MHCT 71, a Takke NNOTHOCTb MUHEPaNbHOIo
nopotuka B cooTBeTcTBUM C MHCT 77.

7.1.5 MWcnonesysa dopmyny (1), cmelumsaloT Bce MUHeparnbHble MaTepuanbl, KOTOpble NNaHNpyeTcs
MPUMEHATL NpY NpUroToBrneHun acanbTo6eTOHHON cMecH Takum 06pa3omM, YTobbl 3epHOBOI COCTaB MUHE-
panbHOW YacTu cmecu yaosneTsopan TpebosaHuam Tabnuupl 1 MHCT 114.

P=A-a+B-b+C-curt.a, %))
roe P — nonHeli npoxoa Matepuvana Ha 3ajaHHOM CUTE OT CMecu NpUMeHsieMoro MmatepuanaA, B,C u
T.4., %;
A, B,Cu1T. a. — KONMUYECTBO 3epeH OT KaXa0ro MMHeparnbsHoro matepnanaA, B, C nt. a., npoweauwee yepes
3agaHHoe cuTo, %;
a,b,cnT.n. — konuuectBo MaTepuanaA, B, CuT. 4. B A0OMNsAX, NPUMEHSIEMOE B COCTaBe CMECH, CyMMa KOTO-
pbix paBHa 1,00.

7.1.6 HanpumeHsieMbIXx MaTepuanax roToBAT He MeHee TpeX pasNUYHbIX COCTaBOB MUHepanbHOU YacTu
actanbTo6eToHHOI cMecu oHoro Buaa. Mpaduueckuii npUMep NOAroTOBKM TPEX pasfMYHbIX COCTaBOB CMech
npeacTasneH B NPUNOXKeEHUU A.,

7.1.7 NMyTtem npocenBaHNA NPOBEPAIOT BCE 3aNPOEKTUPOBAHHbIE COCTaBbl Ha COOTBETCTBUE TpeboBa-
HusaM Tabnuubl 1 MHCT 114.

7.2 OnpepgeneHune nepBoHavYaNnbHOro cofepXaHus BOXKYLLEro

Ana kaxporo nogobpaHHOro 3epHOBOro cocTasBa MUHEepanbHON 4YacTu cCMecu onpeaensaoT NepBoHa-
YyanbHoe cofepXxaHue BsKyLlero. 370 MoxeT 6bITb caenaHo Ha OCHOBE OnMbiTa paGOTbI C NpMeHAeMbIMU
matepuanamu. B tom cny4yae, ecnn AaHHOro onbita paﬁOTbl HeT, pacyeT nepBoHavYanbHOro coaepXxaHua
BSKYLLIErO OCYLECTBAIOT B COOTBETCTBUN C NpUIioxxeHnem b.

7.3 MpurotoBneHue o6pas3uoB

7.3.1 B cootBetctBUM € [THCT 112 roTOBAT He MeHee ABYX 06PasLOB OT KaXAoN 3anpoeKTUPOBaHHOM
cMecu. KonuuecTeo 060poToB A0MKHO BbITh paBHbIM N-npoekTHOMY (Nnp). Konnyectso 060poToB rupaTtopa
BbIOUPAIOT B 3aBUCUMOCTU OT UHTEHCUBHOCTU ABMXKEHUS B MECTE CTPOUTENBCTBA U B COOTBETCTBUM CAaHHBLIMM,
ykasaHHbiMU B Tabnuue 1. MNpu ynnoTHeHUn obopyaosBaHue AOMKHO aBTOMaTUYeCKU onpedensiTb BbICOTY
obpasLa nocne kaxagoro obopoTa ruparopa ¢ To4HocTb0 0,1 MM 1 hUKCUPOBATL (3aNUCLIBATb) B KOHTPOb-
HbIX To4kax — NHay, Nnp n Nmakc.
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Ta6nuuya 1

Konuuectso oboportos rupatopa
Npunoxerus KaTteropusi u knacc aBToMobunsHoi aoporu?)
300H", mnn P P
NHau. Nnp Nmakc.
<0,3 6 50 75 Hoporn o6GbivHOrO TUNA, kKaTeropun V. ¢ MMHMMAanbHOW
WMHTEHCUBHOCTBIO ABMXEHUS
070,3m00<3Y 7 75 115 Doporu o6biuHoro Tuna, kateropum Hl u IV co cpeaHent
WHTEHCUBHOCTBIO OBVXEHUS
Or300<30 8 100 160 Hoporu o6bivHoro Tvna, kateropuu IB, 1l u Il ¢ BbicoKON
MHTEHCUBHOCTbLIO ABUXEHMSA
>30 9 125 205 CKOpPOCTHbIE AOPOrK M aBTOMarucTpanu kateropuu Ib n 1A

" Konnuecreo npunoxennin SO0OH paccunTbiBatoT Ha 20 neT cpoka cnyx6bbl aBTOMOBUMBHOW AOPOru.

2) YkasaHbl OPUEHTUPOBOUHbIE AaHHbIE, aHHbIE MOryT He COBMnagaTh ¢ hakTU4eCKON MHTEHCUBHOCTbLIO ABWXXEHUS B
MecTe CTPOUTENBCTRA.

¥B Tom cnyyae, ecnv akTnyeckoe Konm4ecTso npunoxennn 30O0H B mecTe npoBedeHUsi paboT paccHUTaHO Kak
o1 0,3 go < 10 mMnH, TO NO COrMNacoBaHUIC C 3aKa34MKOM KONMYeCcTBO 0B60POTOR rMpaTtopa MOXHO YMeHbLWNTL Ans N-Ha-
yanbHoro (NHay) go 7, N-npoektHoro (Nnp) go 75, a N-makcumaneHoro (Nmakc) ao 115.

7.3.2 OnpegensioT o6beMHy0 NNOTHOCTb KaXkAoro NPUroToBneHHoro obpasua B COOTBETCTBUU C
MHCT 106.

7.3.3 Y accanbTo6eTOHHOW cMecH Kaxaoro 3anpoekTUpoBaHHOTO cocTaBa OnNpeaensiioT Makcumarb-
HY0 NMIOTHOCTL B cooTBeTcTBUM ¢ NTHCT 92.

7.4 OnpepeneHue o6beMHbIX CBOUCTB acanbToGeTOHA

7.4.1 Bblucnsiot V,, %, M3, %, ans o6pasuos, yNNOTHEHHBIX B rupaTope ¢ KONM4ecTsoMm 060poToB,
pasHbIM NNp, no chopmynam (2) U (3) COOTBETCTBEHHO.

V,= 100-(1—M], (2)

mm

HM3=100~[1—M], 3)
Gsb

rae G,,, — o6beMHasi NIOTHOCTbL YNNoTHeHHoro obpasua, r/cm3;
G,,, — MakcumanbHas nnoTHOCTb actansTo6eToHHOM cMecy, r/ems;
P — konu4ecTso MUHepansHoro sanonHuTens B acganbTobeToHHON cMec, 40NN e AUHWL;
Ggp — 06Las 06beMHas NoTHOCTb MUHepasibHOTO 3aMnofHUTeNs, BXOASLLEero B cocTas acthansTo6eToH-

HOI cMecm, r/cM3, onpeaeneHHbI no dopMyne

Ge = P+P+...+P, , (4)
P1 P2 Pn
T L4+ 0
G1 GZ Gn

rae Py, P,, ...P, — Konn4ecTBo B acthaibTobeTOHHON CMecn Kaxaore OTAeNbHOro MUHepansHOro 3anosHu-
Tens, %;
G,, G,,...G, — obbeMHble MNOTHOCTA KaXAOro OTAEMbHOr0 MUHEpansLHOro 3anofHUTENs, BXOOALEro B
cocTaB acanbTobeToHHO cMecH, r/cmS,
7.4.2 OnpepenstoT 06beMHbIe CBOWCTBa AN KaXKAoro YNnoTHeHHoro obpasLa ¢ nepecyeToM Toro, 4to
obpaseL, AomKeH UMeTb 4 % BO3AYLUHbIX MyCTOT.
7.4.2.1 BbluMcnaoT OTKNoHeHne AV,, %, cpegHero cogepXaHusi BO3AYWHBIX MYCTOT B KaaoW
noao6paHHON cMecy OT NPOEKTUPYEMOro 3Ha4eHUst BO3AYLLUHbIX MyCTOT, paBHOro 4 %, no popmyne

AV,=40-V,, ®)

rae V, — cpeaHeapudmeTudeckoe sHaveHre us AByxX (MnubGonee) o6pasLios coaepKaHus BO3AYLIHbIX NYCTOT
B NpoeKkTupyemom accanbTo6eToHe Npy KoNnMyecTBe BpalleHuin rupaTtopa, pasHom Nnp, %.
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7.4.2.2 OnpegenstoT OPUEHTUPOBOYHOE U3MEHEHWE KoNYecTBa BAXYLLIEro AP,, %, HeoBxoaumoe Ans
Nony4YeHns cogepkaHna BosayLLHbIX NycToT B acanbTobeToHe, paBHoe 4 %, no chopmyne

APy =04 AV,. 6)

7.4.2.3 OnpegenstoT UsMeHeHWe KonndecTea NycToT B MUHepansHoM 3anonHuTene ANMM3, %, Bbi3Bak-
HOe n3MeHeHeM codepKaHna BO3AYLLUHbLIX MYyCTOT, AMNS KaXX40ro NpoeKkTMpyemMoro coctaBa acgansTo0eToH-
Hol cMecu no bopmynam:

ANM3 = 0,2 - AV, npu Vi > 4,0, (7
AIMM3 = 0,1 AV,, npn V, < 4,0. (8)

7.4.2.4 [Ons kaxgon NpoeKTUpyemMoi CMecu BbIYUCAAIOT KONIMYECTBO NYCTOT B MUHEparibHOM 3anonHu-
Tene MM3np, %, koTopoe AOMKHO MNONy4YMTbCS B 0BpasLax npu konuyectse BpaweHnin rupaTtopa Nnp n 4 %
BO3AYLUHBIX MYCTOT No chopmyne

MM3np = NMM3 + ANMS3. 9)
7.4.2.5 Mo dopmyne (10)onpenensitoT OTHOCUTENbHYIO MIOTHOCTL Kaxaoro obpasua G %, 0T MaKk-

mmHay’
cUMarnbHON MIIOTHOCTU CMecH npu Konn4yecTtee BpaLIJ,eHI/IIZ rmpartopa, paBHOM NHau, ¢ y4eTOM USMEHEeHUA
Konn4yecTsa BO3AYLWHbBIX MYCTOT

Gmb'hd

Gmmmay = 100 - G

P AV, (10)
mm i
rae h, — BbicoTa obpasLia rnocre Konu4yecTsa BpalleHnn rupaTtopa, pasHoro Nnp, Mm;
h; — BbIcoTa o6pasLia nocne KoNM4YecTsa BpalleHWUi rupatopa, pasHoro NHay, Mm.
7.4.2.6 BbluncnaoT pacyeTHyo NNOTHOCTL MUHepankHoro 3anonHutens G, r/cmd, npegnonaraemoe
HeoBX0AMMOE KOMUYECTBO BSUKYLLETO Pyanacy, %, U PACUETHOE 3HaYeHWe OTHOWEHWUS Nbib-Baxylee H Ans
Kapkdow 3anpoekTupoBaHHo cmecu no dopmynam (11), (12) n (13) cooTBETCTBEHHO:

- 100-F, (11)
Gse 100 B ﬁ’
Gmm Gb
Poopacs = = (PsGi) - 22050 4 Py 4+ AP, (12)
se " sb
P,
H = foors (13)
Pbepacq

rae P,; — nepeoHavansHoe codepxaHue Baxyluero B acpansto6eToHHON cMecu, %;
Gj, — NNOTHOCTb NPUMEHSIEMOTO BSXYLLIEro, r/cm?;
P, — Konn4ecTso MUHeparbHOro 3anonHuTens B acganbTo6eToHHON cMecu, %;
G, — obuas o6 bemMHas NI0THOCTL MUHEPanbHOro 3anofHUTENs, BXoAsILLEro B cocTae acdansTobeToH-
Hol1 cMech, r/cm®;
Py 075 — KOnM4ecTBO MMHeparbHbIX 3epeH B achansTo6eToHHON cMecu Merbye 0,075 Mm, %.
7.4.2.7 CpaBHMBaIOT Nony4YeHHble AaHHbIE BCeX NpoeKkTUupyembix cmecei ¢ TpebosanHuamu NHCT 114
1 BbIBUPAIOT TOT COCTaB, KOTOPLI MaKCUManbHO YAOBNETBOPSAET 3TUM TPeGOBaHUSAM.
B Tabnuue 2 npeactasneH npumep Beibopa Tpebyemoro coctasa achanbTo6eTOHHOM CMecu Ha OCHoBe
pacyeTHbIX AaHHbIX.

Ta6bnuuya 2

AcanbTo6eTOHHasA CMeCb ¢ HOMUHANBHBIM MAKCUMATBHBIM pa3mepom 3anonHutenst 19,0 Mm
1 C NPOEKTHbIM KonuyecTeom npunoxeHus SOOH B mecte cTpoutenbcTa ot 3 o 10 mnH

ObbemHble cBONCTBA coctas 1 cocTaB 2 coctas 3 TpebosaHus

AchanbToBeToHHbIE CMeCH ¢ HauanbHLIM coflepXaHuem Bsxyiero’)

[MepBoHavanbHoe cogepxanue Gutyma Py, % 4.4 4.4 4.4

OTHoCUTENBHAA NNOTHOCTL, % OT MAKCUManNbHON NAOTHOCTU

88,3 88,0 87,3 <89,0
cmecy npu NHavy
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OkonyaHue mabnuysi 2

ActhanbTo6eToHHAA cMeCb ¢ HOMUHANBHBIM MAKCUMATbHBIM pasMepom 3anonHutens 19,0 mm
U C NPOEKTHBLIM Konu4ecTBOM NpunoxeHns SOOH B mecte cTpoutenscTea ot 3 go 10 mnH

ObbemHble cBOUCTBA cocrtas 1 cocras 2 cocras 3 TpebosaHusn

ActhanbToBETOHHBIE CMECH € HaYaNbHLIM CofepXaHueMm Bsxyluero™

OTHOCUTENbHAs MNOTHOCTb, % OT MakCUManbHON NNOTHOCTU

95,6 94,9 94,5
cmecy npu Nnp
CopepxaHve Bo3gyWwHbIX nycTtoT V,, %, npu Nnp 44 5,1 55 4+0,3
Konnuecteo NMM3, % 13,0 13,6 14,1 >13,0

PaccunTaHHbIe OTKIIOHEHNS?)

OTKIIOHEHUS OT TPEGYEMOro CoaepKaHNA BO3AYLLHLIX MyCTOT

AV, % -0,4 -1,1 -1,5
PaccuntaHHoe n3ameHeHne B KonuyecTee Bsywero APy, % 0,2 04 0,6
VlamMmeHeHre KonmyecTBa NycToT B MUHEPANbHOM 3arnornHuTe- 01 02 03

ne ArM3, %

lMpeanonaraeMble 3Ha4YeHUs1 CBOMCTB acanbTo6eTOHHbIX cmecein®)

Mpeanonaraemoe HeobXOAUMOE KOMMHECTBO  BSDKYLLETO

4.6 4.8 5,0
Pbe pacus % ’ 5 5
Mony4yeHHoe 3HaqeHve NMM3, % 12,9 13,4 13,8 >13,0
OTHocuTenbHas NNOTHOCTb, % OT MaKCUManNbHOWM MNITOTHOCTU
cmecy npy NHay ¢ y4eTOM M3MEeHeHUA KoNuYecTBa BO3AYLIHbLIX 88,7 89,1 88,8 <89,0

nycToT

") B aTol YacTH TaBnnubl NPeaCTaBneHbl pe3ynbTaTsl, nony4YeHHble NOCNEe UCMbITAHUSI KXKA0W U3 TPeX NoaroToe-
NeHHbIX CMeCeN C HaYarnbHbIM CoAepXaHeM BsXXyLWero. PeaynbraTel MCNbITaHWS NOKa3bIBaIOT, YTO COAEPXKaHNe BO3-
AYLWHbIX MYCTOT B 0Bpa3uax Bo BCex Tpex criyvasix NnpesbiwaeT TpebyeMoe 3HaueHme, Nnostomy Heo6XoaumMo NpoBecTu
pacyeTbl 415 KOPPEKTUPOBKM COAEPXKaHWS BSIKYLLErO, NMPU KOTOPOM cofiepkaHue BO3AyLUHbIX MycToT B 06pa3suax byaet
COOTBETCTBOBaTH Tpebyemomy, Ans onpeferneHns CKOpPeKTMpPoBaHHOro 3HadveHust NMM3 1 3HavyeHnst OTHOCUTENbHOW
nnoTHocTH npu NHay konnyecTBe 060pPOTOB rMpartopa.

%) B 3Tolt YacTn TabnuLbl NPEACTABNEHbI OTKNOHEHWS!, HA KOTOPbIE M3MEHSITCS! NPE/ACTABNEHHbIE NOKa3aTeny npu
nony4eHun Tpebyemoro KonuyecTBa Bo3ayLWHbIX NyCTOT.

) C y4yeToM TOro, 4to coctasbl Ne 2 n 3 He yaosneTeopsioT TpeboBaHusiM, a cocTas 3 yaoBNeTBOpsIeT BCceM Heobxo-
AVMbIM Ha AaHHBIV MOMEHT TpeboBaHUsIM, TO UMEHHO €ro BbIBUpaIoT Ars AanbHENLLErO NPOeKTUpOBaHUs acdanbTobe-
TOHHOW CMecH.

7.5 OnpepeneHue hakTUYECKOTO COAEPKaHUS BSXKYLLEro ans achanbTo6eTOHHOM cMecH

7.5.1 HaBbiGpaHHOM cocTaBe MUHeparsnbHbIX 3anonHuTenei B cooteetTcTeUn c MHCT 112 roToBATYeThI-
pe acdanbTo6eTOHHBIE CMECH CO criealylolUM cofiepkaHnem Bsixylliero: Ha 0,5 % MeHblwe Py, ...; paBHoe
Phe pacws Ha 0,5 % Gonblue Py, ..; Ha 1,0 % Gonbuwe Py, ... OT Kaxaoit cMecu rotossT He MeHee AByX
obpasLos. KonuyecTeo 060poTOB rupaTopa AonkHO 6biTk paBHBIM NMp cornacHo Taénuue 1. MpuynnoTHeHUN
3anMcbIBalOT BbICOTY 0bpasLia nocne kaxaoro obopoTa rupatopa ¢ TOYHOCTb0 0,1 MMm.

7.5.2 OnpepensaioT 0BbLEMHYIO NMOTHOCTb KaXKAOro MPUroTOBMEHHOro obpasua B COOTBETCTBUWU C
MHCT 106.

7.5.3 Y acchanbTobeTOHHbIX CMecell € pasfMyYHbLIM codepXXaHuem BsKYLLero onpeaensioT Makch-
MaJTbHYIO MIOTHOCTL B cooTBETCTBUU CTTHCT 92.

7.5.4 [Ina kaxagon accanbTobetoHHon cmecu no dopmynam (2) u (3) onpepensiot V,, %, n NM3, %.
Mocne aToro onpeAensitoT KONIMYECTBO MYCTOT, HanonHeHHbIX 6uTymMom MHB, %, no hopmyne

MHBE = 100.(MM3-Va) (14)
M3
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7.5.5 BblMMCIISIIOT OTHOLLEHUE NbISIb-BSXKyLLEee H ans kaxkpoi cMecm no hopmyne
H = Poors (15)
Pb ’

roe P, — KonMyecTBo BSXYLLEro B cMecH, %.
b

7.5.6 [InsKaxpnoii M3 uyeTbipex cMecei onpeaensioT OTHOCUTENBHYIO MIOTHOCTL 06pa3uoB G, oy %, OT
MaKCUManbHOM NITOTHOCTH CMECY NPU KONUYECTBE BPalLeHuid rmpaTopa, paBHom NHay no copmyne
Gmmuay = 100 - —G’"b hq . (16)

mm ]

7.5.7 Tlo cpegtum 3Hauenunsm V,, NMS3, MHB n G, kaxaoi U3 YeTbipex actanbTo6eTOHHbIX cMecei
CTPOAT rpacpukm OTHOCUTENBHO COAEPXKaHUSA BSDKYLLETO, KaK NoKa3aHo Ha npuMepe (PUCYHOK 1), a 3HaueHus
3aHOCAT B TabnuLly B COOTBETCTBMU C NPUMEPOM Tabnuubl 3.

7.5.8 MeTtoaom uHTeprnonsumum no rpadvkaM onpenensiioT HeoBXoAUMOE KONMMUYECTBO BSAXKYLUEro C
TouHoCTLI0 0,1 %, Npn KoTOpOM coaepxanue V, 6yaeT pasHo 4 % npu KoNMUeCTBe BpaLlleHUi rmpaTopa, pas-
HoM Nnp, a Taioke cootBeTcTBME Tpe6oBaHuaM MHCT 114 06beMHLIX CBOMCTB CMECU NpU aHHOM KONUYecTBe
BSDKYLLIErO.

7.5.9 Ha BbIGpaHHOM cocTaBe MUHeparbHbIX 3anonHUTenei u onpeaeneHHOM KONMYeCcTBe BSXKYLLEro
B cootBeTcTBMM € [THCT 112 roToBAT He MeHee AByXx obpa3suoB. KonnyecTtBo 060pOTOB rupatopa B laHHOM
criyyae JormkHO bbiTb paBHbIM NMakc cornacHo Tabnuue 1.

7.5.10 OnpepnensioT 06LEMHYI0 NNOTHOCTL NPUTOTOBNEHHbLIX 06pa3LoB B cootBeTcTBUM ¢ MHCT 106.

7.5.11 OnpepensioT MakCMManbHyIo NAOTHOCTL cMecu B cooTBeTcTBUM ¢ NMHCT 92.

i 12 17
5 10
'g_ 16 ~@
Gk
5 x 154 [}
g 6 g °
a C 14 ~
e 4
8
I 2] 137
8
0 T T T B 12 T T T 1
4 45 5 55 6 4 45 5 55 6
KonwnuectBo Bsixywero, % Konuuectso Bsixywero, %
90 - 2,45 -
80 o
°:_ °
70 / 5 244
2
X 601 5
: oo
Z = 2,35
40 <
!
30 8 2,3 1
20
10 T T T 1 2,25 T T T 1
4 45 5 55 6 4 45 5 55 6
Konuuecrso Bsbxywero, % KonwnuectBo Bsxywiero, %

Pucynok 1 — Mpumep noctpoeHus rpacdmkoB ans BbiGopa He06X0AMMOro KoNMYecTBa BSXKYLLEro
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Tabnwuuya 3
o o O6bemHas NNoTHOCTb
Pre pacy’ % Var % M3, % MHB, % npu Nnp, ricm®
4,3 9,5 15,9 40,3 2,320
4,8 7,0 14,7 52,4 2,366
5,3 6,0 14,9 59,5 2,372
5,8 3,7 13,9 73,5 2,412

MpumevaHuns

1 Pac4eTHbIM KOMMYECTBOM BSIXKYLLEro B faHHOM npumepe siensetcs 4,8 %. Konunyectso MHB gomnxHo GbiTe OT
65 % 0o 75 %, a sHa4eHue [TM3 — He meHee 13,0 %.

2 Mo npeacraBneHHbIM JdaHHbIM B Tabnvue 3 u Ha pucyHke 1 BUWAHO, HYTO COAepXKaHWe BO3AYLUHbIX MYCTOT, paBHOe
4 %, pocTuraeTca npu cogepxxaHunm esuxywero 5,7 %.

3 B gaHHOM npvMepe Npy cogepXaHnm BSXYLLLero, paBHoM 5,7 %, konnyecteo MNMHB v 3Havenune N3 6ygeT yaos-
NeTBOPSITb YCTAHOBINEHHbIM TPeBGOBaHMSM.

7.5.12 To dpopmyne (17) onpedensoT MakcuMarbHyt0 OTHOCUTESbHYHO NIOTHOCTb NMPUrOTOBIEHHbIX
obpasuos G %, OT MakcMManbHON NNOTHOCTU CMecKH

Grmmarc = 100 - %, (17)

mm

mim Makc’

rae G,,, — o6beMHas MNOTHOCTL YMNOoTHeHHoro obpaslia nocne KonMyecTsa o6opoTOB rupaTtopa, paBHOro
Nmakc, ricm3.
7.5.13 BobluncnsiioT cpeaHeapudmeTnyeckoe 3HadeHue G
MHCT 114.
7.5.14 B cny4ae HecoOTBETCTBUS Kakux-nNubo nokasatenen TpebosaHnsamM NMHCT 114 cneayeT Bocnonb-
30BaTbCA pekoMmeHgaunsaMu, ykasaHHbIMU B NpUnoxeHuu B.

7.6 OnpeneneHue BOAOCTOUKOCTU

BopocTolikocTb acganbtobeToHa onpeaensioT B cootBeTcTBUM ¢ MHCT 113 1 cpaBHMBaloT ¢ Tpebo-
BaHneMm NHCT 114.

mmwuake 1 CPaBHUBaKWOT C TpeGOBaHMeM

8 OdhopmMmneHue pe3ynbTaToB NPOEKTUPOBaHUA

PesynbTatbl npoekTupoBaHus oopMnsioT B Buae peuenta achanbToOeTOHHOW CMecK, KOTOpbIA
OOIDKEH coAiepXarThb:

- BUA cmecy;

- JaTy npoBefeHNsi NPOeKTUPOBaHUS;

- AaHHble 06 YpOBHE TPaHCMOPTHOIO ABUXEHUS B paioHe NpeanoriaraemMoro CTpouTenbCTBa;

- naeHTUUKaLMIO NPUMEHSAEMbIX MUHeparnbHbIX 3arnofHUTEeNen ¢ ykasaHueM UCTOYHWUKA NonyyeHus!,
TpebyeMbIX KaueCTBEHHbIX XapaKTepUCTUK U 3ePHOBOTO COCTaBa;

- MapKy NPUMEHSIEMOro BSXKYLLIEro ¢ yKazaHMeM opraHusaLMm UsrotoBUTENA U Ka4eCTBEHHbIX Xapakre-
PUCTUK;

- JaHHbIe 3anpoeKTUpoBaHHOW acanbToBeTOHHON CMeCH, TakMe Kak KONMUYECTBO BAXYLLEro; OTHOCKU-
TenbHas NAOTHOCTL NMPU KONUYECTBE BpallleHui rupaTopa, pasHoMm NHau, Nnp u Nmakc; s3HaveHua N3, NMHB,
V., Vpar Vi Y OTHOLLIEHWE «TMbINTb — BAXKYLLEE».



MHCT 115—2016

Mpunoxexnune A
(pekomeHpyemoe)

Mpumep NOCTPOEGHMA TPpeX pasfNMYHBLIX COCTaBOB ac(anbLTOBEeTOHHOW CMeCH OQHOTo BUAA

100,0

3epHoBoO# cocTaB -
cmecu 1

80,0 W

MNepeuyHoe .
60,0 KOHTPOJIbHOE CUTO (.77

3epHOBOW COCTaB /,”
cmecn 2
20,0 ’,/ /

0,0 - e
0,075 2,36

4,75 12,5 19,0 25,0
Pasmep aveex

PucyHok A.1 — Mpumep NOCTPOEHNSA KPUBLIX TPEX PasfMYHBLIX 3€PHOBBIX COCTaBOB acthanbTo6eToHHONM cMecu
C HOMUHaNbHbIM MakCUManbHbLIM paamepom 3anonHuTens 19,0 Mm
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MpwunoxeHne b
(obasaTtenbHoe)

PacuyeT nepBoHa4YanbHOro cogepxaHuAa BaAXyLwlero

B.1 OnpeaensioT 06uyio o6bemnyio G, r/cM3, 1 MakcuManbHyo G, r/cm3, NNOTHOCT MMHEPAITLHOTO 3anoNHU-
Tens, BXxogswero B cocraB acdanbTobeTOHHON CMeCH, AN KaXA0N NPOEKTUPYEMOI cMecu No hopmynam

_ P+P,+..+P,

Gsb—m, (5.1)
—+—=+...+ =
G1 GZ Gn

6o = Pi+P,+...+P, ‘ (6.2)
P1 P2 Pn
—t—=+...+t—
Ga1 Ga2 Gan

rae Py, P,, ... P, — konnuectBo B achansTo6eTOHHON CMECH KaXa0ro 0TASNbHOro MUHepanbHoro sanonuutens, %;
G, Gy, ... G,— 06beMHbIe NMNOTHOCTU KaX0ro OTAENbHOT0 MUHEepPanbHOTO 3arnoNnHUTENsi, BXOASLWEro B COCTaB
acdanbTo6eToHHOI cMecH, r/emS;

G,1, Gy, ... G, — MAKCMMANbHBIE NMOTHOCTU KaXA0ro OTAENbHOrO MMHEPanbHOro 3anoNHUTENs, BXOAAWEro B COCTaB
acdanbTo6eToHHOI cMecH, r/emS.
B.2 BblumcnaloT NAOTHOCTL 3anonHuTens acdanbtobeToHHon cmecn G, r/em3, ¢ yyeTom abcopBupoBaHHOTO
BAXYLWEro no opmyne

Gsea = Gsp+0,8- (Gsa - Gsb), (53)
rge 0,8 — koadhduumeHT, yunTbiBaowmii abcopOuMic MUHEpPanbHOIO 3anonHUTENs.
B.3 Onpepgensior 06bem Bsixywiero, abcopGMpoBaHHOrO B MMHeparnbHbIN 3anonHurens, V, cm3, no hopmyne

1 1
m=ml__ J, (6.4)
Gsb Gsea
rae W, — macca o6uiero MuHepanbHoro aanonHuTens s 1 cm3 cmeci, 1, BoluucneHHas no opmyne
P, -(1-V,
W, = s ( a)’ (55)
Pb Ps
b4
Gb Gsea

rae P, — KonuuecTBo BSXYLLEro, B 4ONAX, NPMHUMaemoe pasHbiM 0,05;
P, — KONM4ecTBO MUHEPanbHOro 3ano/THUTENs B CMecH, B AONsAX, NpMHMMaemoe pasHeIm 0,95;
G}, — NNOTHOCTL BSUKYLLErO, r/emS;
V,_, — 06bem BoaaywHbLIX MyCTOT, NPUMHUMaeMbli pasHbiM 0,04 em3 B 1 em3 acdanbTo6eTOHHOI cmecy.
B.4 Mo chopmyne (b.6) BoIMNCNAIOT 3PMEKTUBHBIN (PacHeTHLIR) o6bem Bsxywero V, , cmd

Ve = 0,176 — 0,0675 - log (S»), (B.6)
rae S, — HOMUHaNbHbIA MaKCUMAarbHbIA pa3mep 3anoHNUTers B NPOeKTUPYeMOil CMecu.
MpumedaHue—[daHHaa copmyna ycraHaBnvBaeT smnmpuyeckoe cootHowenne mexay NM3 n Ve npun co-

AepXaHuK Bo3gyLWHbIX MycTOT B cMecu, paBHOM 4,0 %, a Takke cooTHoweHve mexay NMV3 n HoMMHanbHBIM Makcumarbs-
HbIM pa3MepoM 3epeH MUHePanbHOIO 3anonHUTens.

B.5 OnpepensioT nepBoHajarnbHOE coAepxaHue BAXyLLero B acdanbtobetonHon cmecu Py, %, Ans npurotoene-
HWS NPOEKTUPYEMbIX acthanbToBETOHHbIX CMecel no hopmMyne

. B.7
ﬂﬁmo(eum+m>j. (B.7)
Gb'(vbe +Vba)+VVs

10
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MpwunoxeHne B
(pexomengyemoe)

U3meHeHUe cocTaBa CMeCU ANA NOBLIWEHUA Ka4yeCTBEHHbIX XapaKTepucTuk

B.1 U3smeHenne NMM3

Ins ysenuyenns sHadyenus NIM3 pekomeHgyeTcs BbINOMHUTL Creayowme onepaumm:

- U3MEHUTb COOTHOLLIEHME MUHEPAaNbHbIX 3aNONHUTENEN B COCTaBe CMecy;

- YMEHbLWMUTbL KONMYECTBO 3epeH pa3mepom meHee 0,075 MM B cny4ae BbICOKOro MX coepkaHusi, HO He MeHee
AONyCTUMOro 3HaYeHUS Ansi JaHHOW CMeCy;

- NPOBECTU AONONHUTENbHOE ApobneHne unu sameHy ogHoro unu 6onee MUHeparnbHbIX 3anNoNHUTENen, BXOAAWMNX
B cocTaB actanbTo6eTOHHON CMecH.

B.2 UamenHeHnme NMHB

Konuuecteo NHB Hanpsimyto 3aBucuT o1 konuyecTtea NM3. Ecnu konuvecteo NM3 cooTBeTCTBYET YyCTaHOBNEHHBLIM
TpeboBaHusim B NMHCT 114, To MmuHumansHoe 3Hadvenune NMHB noabupaetcsa noa Tpebyemelie 4,0 % BO3AYWHBLIX NYCTOT
B acthanbTo6eTOHHOM CMecH.

Konnyecteo MNMHB Gonbwe gonyctMmMoro rno BepxHemn rpaHnue AnanasoHa roBopuT 0 BbICOKOM cogepxkaHum M3 n
HeobXxoANUMOCTU UX CHUXeHUS. CHkeHue NMTM3 BO3MOXHO 3a cHeT U3MEHEHUs1 3ePHOBOrO COCTaBa MUHEpPAarbHOW YacTu
CMecH, a TaKkKe yBenu4eHusi konnyectsa 3epeH meHee 0,075 mm. B Tom cnyvae, ecnu gaHHbie 4ENCTBUSI HE 3MEHWUNN
3HaveHus MHB, Heo6xoaUMO 3aMeHU T NPUMEHSIEMbII MUHEPANbHBIA 3aNONHUTENb.

B.3 NameHeHne BOAOCTOMKOCTH

YBenu4yeHve 3HaveHusi BOQOCTOMKOCTU acdanbTobeToHa BO3MOXHO AOCTUIHYTH 3a CYET BBEAEHUS B BAXyLLEe
aaresvoHHbIX AobaBoK.
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MNHCT 115—2016

YOK 625.856:006.354 OKC 93.080.20 OKI 57 1841

KnioyeBble criosa: aC(*)aJ'IbTOGETOHHaﬂ CMeCb, MMWHepanbHbIA 3anonHUTenb, BO3AYyLUHbIE MYCTOTHI,
NNOTHOCTb, BAXYyLUee, NPOeKTUpoBaHne

Pepakrop A.A. bakaHoea
TexHuueckuin pepaktop B.fO. ®omuesa
Koppektop E.[]. flyneHesa
KomnbtotepHas sepcrka M.A. HanelikuHod

CpaHo B Habop 24.06.2016.  MopnucaHo B nevats 02.08.2016.  ®opmar 60 x 84 )%.  aphutypa Apuan.
Yen.ney.n. 1,86.  Yu.-usg. n. 1,74,  Tupax 28 9k3. 3ak. 1821.

Wspano u otneuartaHo Bo ®IYMN « CTAHOAPTUHOOPM>», 123995 Mocksa, lpaHartHbii nep., 4.
www.gostinfo.ru info@gostinfo.ru
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