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Oxecckoro nHXKeHepHO-CTPOUTEJALHOIO HHCTHTYTA
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PexomMeHngaumn
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npeABapHTEILHOIO
HaNpAXEeHUs OT yCalKu

M IOJ3y4YeCTH
KepaM3uTobeTOHA
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YK 691.327 : 666.973.2 : 666.64 — 492.3 : 620.192 : 624.044 ; 593.374

Pexomenooaano i1 usdanuro cexyued HayyHno-Texnuueckozo cogera
HHAJRII OHUCH.

PexoMeHpauum MO y4ery IOTSph MpEeOBapHUTENIBHOrO Harps-
XEHHA OT YCaAKHM M NOJI3y4ecTH Kepam3MToOeToHa Ha KapOoHaT-
HoM necke /| HAJIOTI OUCH. — M.: Crpoitusnar, 1987, — 104 c.

Copepxar METOMUKY 3KCHCPHMEHTATLHOTO M pacdeTHOT'O OIIp &1 JICHMS
DedopManuil MON3ydecT M YCagkKy KepamM3uToOeToHa Ha KApOOHATHOM Iiec-
Ké ¥ HOTEepE: NpEIBAPHTE/IbHOTO HANPSIKEHNA B ADMATYPE, BRIIBAHHLIX HMM.

HaHbl yKa33aHUA N[O IpOECKTHPOBAHMI M NOBOOpY COCTABOB KEpam3H-
To06eToHa H2 KapbonaTHOM mHecke, NMpEBeNcHLI 3HAueHHA Accopmanyit mos-
3YYeCTH H yCaOKH{ B 3aBHCHMOCTH OT cocTaBa M Kilacca OeToHa, a TAKKE Xa-
PAKTEp MX MIMCHCHHMA BO BpEeMEHM.

P17 HMIDKEHEpHO-TEXHUYCCKMX M HAyuyHbIX paboTHEKOB IIpoCKTHRIX,
HAYIHO-HCCIIEHOBATEMECKAX HHCTHTYTOB H NPOH3BOACTBEHHBIX OIlECpandy,
8 TAKKE CTYOEHTOB CTPOUTEIRLHEIX BY30B,
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NMPEAHCIIOBHE

lilupokoe npuMeHen#e JerkHx OCeTOHOB VIl H3TOTOBJIEHHA KOHCT-
PYKLUHA Pa3/IlYHOrO Ha3HAYEHHUA M Pa3JHYHBIX KJ4CCOB onpeleiserce
KOMILJIEKCOM BCECTOPOHHHX HaV4HBIX HCcAeAOBaHHHA 3THX OeTOHOB H
NOCTOAAHHO paclUHpAIOlieAcss TNPaKTHKOH CTPOHTENbLCTBA. B pAge ciy-
4Yae€B OCHOBHBElIE TEXHHKO-3KOHOMHYECKHe MNMpEeHMYINecTBa Jerkux OeTOHOB
H2 MeCTHBbIX 3anoJIHHTENAX HACTOAbKO CYIUeCTBEHHE!, YTO HNX NpHuMe-
HeHue cTaHoBHUTCA O6odiee uesneco0b6pa3HHIM MO CPABHEHHIO ¢ OOBIYHBIM

TAXKEJBIM 0€TOHOM H OMNpeAensieTcs! TONbKO PACCMOTPEHHEM XOHKpPETHHX
TEXHOJOTHYECKUX BONPOCOB.

B 3THX YCJIOBHAX YTOYHEHHEIH YyerT AJIHTEJIbHBIX IPOLECCOB YCal-
KH H NOJ3YYECTH TaKHX OeTOHOB IMpH ONpeAeeHHH NoTepbh [IpeaBapH-
TSJAbHOr0 HamNMpPAXeHUA OCOO0eHHO HeOOXOAHM, TaK KaK HMerolllecd AaH-
Hble B OTHOLIEHHH HX [Ae(MOPMATHBHOCTH M BO3MOXHOCTH HPHMeHEHHA
ANs NpeABAPHTENbHO HANPAXKEHHBIX KOHCTPYKUUH NPOTHBOPEYUBH U
HeoqHOo3HayuHy, BJuaHue, oKka3bnliBaeMoe M0J3Yy4ecThbiO, YycaikoR OeToHa
Ha paboTy KOHCTPYKLUHA, AOMIKHO HaXoAuTh Bce Oojiee moJHOe OTpa-
XKeHHe B HHXKeHepHHX pacyeTaX. HeoO6xoAMMEM YCROBHEM JAJISI 3TOro
AIBJISIETCA BO3MOMXHOCTh JOCTATOYHO HaAeXHON OLEHKH YHCJIEHHHX 3Ha-

YeHUHI YKA3aHHHX BeAHYHH HA CTAaAMM NPOEKTHUPOBAHHA KOHCTPYKUHMH
U3 KepaM3uTOOeToHa Ha KapOoHaTHOM hecKe.

KepamsutobeToH Ha KapOOHAaTHOM MecKe /A MHOTMX  PaHOHOB
CCCP sBasieTcst MeCTHHIM CTPOHTEJIbHBIM MaTEpPHaJOM H TpeACTABJfeT
coboi OJHY H3 pas3HOBHAHOCTeH Jerkoro OeToOHa, rie B KadecTBe MeJ-
KOro 3anoJIHHTEISE IPHMEHSIOTC OTXOAb! KaMHenHJeHHST H3IBeCTHSIKA-
pakyileyHuka (kapOoHaTHad nopoja).

B Hacroammx PexoMeHJalMAX H3JaraeTcsi MeETOAHKa 3KCNepHMed-
TAJLHOTO M PacueTHOro onpejeneHus aedopMmMauuil noJa3ydeCcTH H ycal-
KN KepaMmauroberoHa Ha KapOoOHaTHOM TMecK€ H NPaKTHYeCKUH METONR
MOJYYECHHUS YHCJOBHIX NapaMeTPOB TNOA3YyYeCTH, BbI3BaHHRbIX HMH. as
NOJIYYeHHA YHCJOBLIX NIapaMeTPOB NOJA3y4YeCTH, YCaAKH M IOTepb npei-
BapUTEJbHOrO HANPAMNEHHA OT HHX HCNOJABIOBAaHB Kak npocTeduye
CTaTHCTHYECKHEe OLIGHKH COBOKYNHOCTEH OSKCIepPHMEHTAJLHBIX [JAaHHHX,
TaKk ¥ MHOrothakTOPHHIA CTATHCTHYGCKHA aHaJMN3 M TEOpHs IJIaHNPOBA-
HUA 3KCHepHMeHTa IS IOCTPOEHUA MaTeMaTHYeCKUX MoJejen mau-
TENbHOrO JAehopMHpPQBaHHA KepaMauTobeToHa Ha KapOOHaTHOM HecKe.

Hacroamune PexkoMeHzaunud coOcTaBJieHH Ha OCHOBE Hay4YHO-HCcJie-
NOBAaTeNbCKUX paboT, BoinoJHeHHRX B OnecckoM HHXeHepHO-CTPOH-
TeNbHOM MHCTHTYTEe B 1974—1984 rr., u 00001eHHs pPA3JHYHBIX METO-
AMK 3KCNEePHMEHTAJbHOTO M pacyeTHOro onpeleieHus Aedopmanust mon-
3y4YeCTH, YCaAKH H NOTepb I[PEABAPHTENbHOrO HaNpPAXEeHNS OT HHX.

PekoMmenpauun paspaGorannt HHJIDII OMCH (kanangaTh! TeXHHYe-
ckux Hayk A. C. CroseBHu — oOTBeTcTBEHHHIA 3a BbINycK, C. B. Ma-
kapos, P. JI. Tumuunnsa, uuxeHepn E. B. Jlmcenko, B. I'. Cyxanos,
A. U. Koctwok, I T. ®uaunosuy, M. A. CroneBny, I1. A. CerxeBuu).

[Ipu cocrasjenud  PekoMeHAalHH  HCIOJAb30OBaHW  MaTepHaJb!
HUWXB, UHWUUIIT xuauma, Poctosckoro MCH, CHMdpepononbeko-
ro ¢uinaia YxpHuctpomnpoekta, ApMHHMHCa, cextopa CTPOHTENbHBIX
koucrpykuua HHUHMC Jlurosckoi CCP, MAJH, HHHHC Muutpanc-

ctpos CCCP, HHUCK Toccrposs CCCP, a TakXe peKoMeHAALUH
EKB-OHIT.

Bce 3aMeyauusi M NpeiJioXeHHs] [0 COZEPKAaHUIO HacToswux Pe-
komenpauui npocbba uanpapaste B HHJIIIT OWMCH 5o anpecy:
270029 r. Onecca, yn IHuapuxcoua, n. 4.



i. OBILHE NOJO)XEHNA

1.1. Hacrosmue PexoMenxanum cofepxar NOJOMKEHHA 10 Yuery
fOTEPb MNPEeABAPHTENbHOTO HANPAXKEHHsT B apMaType OT NOJ3YUECTH H
yCagKH MNpH pacuere xKeJe300eTOMHBIX KOHCTPYKUHME M3 Kepamautobde-
TOHA Ha KapOOHATHOM NECKe Ha LUEMeHTHOM BAXKYILEM.

1.2. Pexomenpanuu cocraBienn p coorserctpun I'OCT 24544—81 c
u3M. «beronn!. Metonnl onpepesnenns nedopMamuii ycaiku ¥ Mossyye-
CTH» 4 C yvyeToM «MeToAHuecKHX  peKOMEGHIMINE [0 MCCAeHOoBaHUI0
ycaaka u noalydectu Oerona» (M.: HUHN)XD 1975), «Pexkomenpanui
N0 YYETYy MNOJI3YYECTH M YycaAku OeToHa IIpH pacuyeTe OeTOHHBIX M Ke-
jge3zoleToHHBLIX KoOHCTpYKnui» (M.: HUM)KDB, 1984) u 6asupyiorcs Ha
YTAyOJCHHOM H3YHYEHHH GH3HKO-MEeXanuveckuX cBOUCTB KepaMautolero-
Ha Ha KapOoHAaTHOM Necke.

1.3 PesyapraThl cTaATHCTHUECKOR 0O6pabOTKE ONLITHHIX JaHHBIX MO3-
BOJAIOT ¢ OO0JbIUIOA HAAEKHOCTHIO NPONHO3UPOBATL AJfl PACUETOB Xa-
PAKTEPHCTHUKY MaTepHalla M KOJKYeCTBeHHHEe 3aKOHOMEPHOCTH  AJH-
TEJLHOTO AePOpMUpPOBaHUA KepaM3nToOeTOHa Ha KapOOHATHOM I[&CKe.
DT HOpPMHUpYeMBle napaMeTphi CO34alOT efWHYI0 OCHOBY  pacyYeTHBIX
METOAOB, UCHOJL3YEMBIX MNMPH NPOCKTUPOBAHUU C YYE€TOM BJIUAHUA AJIH-
TeJLHHX npouHeccos NedbopMUpoBaHuA Ha pPaboOTy XOUCTPYKLHM,

1.4. Hacroampe Pexomenaanuy no3soJsiloT 6ojiee TOYHO OUEHHTh
BIMSIHME [IOJI3YUECTH, YCaAIKH ¥ TOTEPh NPeABAPUTENLHOrO HAMPSAXKEHHUS
Ha HapAKeHHOo-AePopMUPYEMOe COCTOsIHHE, TPEIlHHOCTOHKOCTD H KecT-
KOCTh NMPeABapUTEJbHO HANPHKEHHEIX KepPaM3HTOXKe/e300eTOHHHIX KOH-
CTPYKUMH M CO3J210T BO3ZMOXHOCTH IJiA PalMOHAJABRHOrO0 M 3KOHOMHYE-
CKOTO HX TIPOEXTUPOBAHHA.

1.5. B nacroamux Pexomennauusax mpuBelleH pacyeT CTEPKHEBMIX
3JIEMEHTOB INPeABAaPHUTEJRHO HATPAKEHHLIX Xese300eTOHHHX KOHCTPYK-
Uit u3 KepamauToOeToHa Ha KapOOHATHOM mMeckKe, npUMeHseMbiX B
PAMAAHCKOM, [POMBIULIEHHOM, TPaHCHODTHOM M Jpyrux  00JacTHX
CTPOUTEJALCTBA Y NpedHa3HayeRHBIX AJA ISKCIAyaTaluMy {IpH TEeMOepary-
pe He Boiwie 50°C u He HuKe MuHyC 40°C u OTHOCHTENBHOH BJAAMNHO-
cTH Bo3gyxa B npepenax ot 30 mo 100%. Temnepatypa H BJIaXKHOCTD
cpeArl YCTAHABJIHBAIOTCS 3agdHdeM Ha MNPOEKTHPOBAHHE, TIPH OTCYTCT-
BUH B 3aJanuy HNeoOXOAHMBIX YKaszaHMi — onpefensioTcss no orpachie-

BEIM TEXHWYESCKHM YCJOBHSM.

1.6. Hacroamue PexomeHmanuu coaepxaT nDPakTHUeCKHE METOAKKA
onpeaeseHuss aedbopManufl yCcajakH, MNOJ3IYYECTH, HX TNpefAesbHBIX 3HA-
YeHHJ M NOTePb NpeABAaPUTEJbHOr0 HAnNps)eHus B apMatype OT moJ-
3yUeCTH M ycaAKH KepaMmauTobeToHa Ha xapOboHATIIOM Tecke.

IIpepnaraeMple MeTONMKH NO3BOMAIOT OTPA3UTh BJMAHMe HA YKa3laH-
Hble BeJHYHHB HHIMBHAYAJLHBIX XapaKTEPUCTHK KepaMauroberoHa Ha
Kap6oHaTHOM ITecKe, KOHCTPYKTHBHBIX OCOGEHHOCTEH IKeJe300€TOHHOTO
3JieMeHTa, YCJIOBUK H3TQTOBJEHHA W 3KCIJyaTaluy.

1.7. UucaeHHble XapaKTepHCTHKM KepaMmM3uWToOGeToHa Ha KapOoHaTt-
HOM Iecke, npusejedHple B HacTosauux PexkoMmeHaanuax, mnpejaHasHa-
yeHB! TOJIbKO JJISI NPOSKTUPOBAHUA., XADAKTEPHCTHKY apMaTyphbl, a TaK-
Ke ApYrue JauHble pe HameAllide OTPaXKeHHUs B HacToslux PexomeH-
HaUaX, CHEeAYeT NPUHUMAThL I10 COOTBETCTBYIOUIMM HOPMATHUBHLIM JO-

KYMEHTAaM.
1.8. Hopmupyemnle B nacrosmux PexoMeHpaumax pedopMaTHBHBIE

XapaKTepPHCTHKH KepaM3uToberoHa Ha KapOOHATHOM necKe MOryT CJay-
WUTb MCXOAHBIMM AAHHBLIMH HE TOJbLKO [Js pacyera IOTEPh NpeABapH-
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TeJAbHOTO HaNPAMeHUsT B apMarype, HO Takxe A4 APYIHX pacyeTHhIX
OLLEHOK, CBA3AHHBIX ¢ BAUAHIEM JJIUTCJLHDLIX NPOLECCOB !ia HanpsAKeH-
HO-AeDOPMUPOBAHHOE COCTOSIHHE KePaM3HTOXeNe300eTOIHHX KOHCTPYK-
137178

1.9. B nacrosauinx PexkomerAanuax BeAHYHHRE! XapPakTepUCTHK Je-
popMaTUBHOCTH KepaMm3uToOeTOHA JaHB NPUMEHMTEJHBHO K YCJAOBUAM
eCTeCTBEHHOro TBepaeuus. Ilpu 3arpyeHMH RJAHTEJbHON UArpy3KOH p
paHHeM po3pacte (f<28 cyT) RKepam3HTOoBeTOHA, NOABEPrHYTOrO Ten-
1080 o6pabotke, noa fy cheayer nompasyMmeBaTb BO3pPacT, NPHBEHEH-
HbIH K YCJOBHAM eCTECTBEIHOro TBEPAEHHs U ONpenessieMbiid COrJacHo
yKa3aHufim 1. 6.16.

2. TPEBOBAHHSA K KEPAM3UTOBETOHY
HA KAPBOHATHOM NECKE

2.1. KepamautobeToH Ha KapOOHATHOM mecke npejcTaBasier coOOH
Jerkuilt 0eTOH, B KOTOPOM B Ka4ye€CTBe MEJKOoro 3anoJHUTEN:n NpUMeNs-
eTCH MNeCOoK, MOJYYEHHHH TyTeM JApOOJeHUR K OTCEBA OTXOHOB KaMHe-
NuAeHAA KApOOHATHHIX nOpoR (M3BECTHAKOB-PaKyIIEYHHUKOB).

2.2, Kepam3uT10o0eToH Ha KapOOHATHOM necke 1O CTPYKType, Npou-
HOCTY, UJOTHOCTH B CYXOM COCTOSIHUH, Ne(pOPMATUBHOCTH ¥ JAPYrUM
MOKa3aTeqAM AOJKEeH YIAOBJAETBOPATL TpeGoBallMAM INPOEKTa, COOTBET-
CTBYIOIUX TEXHHYECKHUX YCJAOBHH M [APYrux HOPMATUBHBIX AOKYMEHTOB.

23. Tlo cTpyktype xepamM3uTOOeTOH Ha xapOOHATHOM flecke A0J-
KeH OblTh NJOTHHA (CAMTHBIA), M3TOTOBJECHHWH U3 LEMEHTHOIO BAXY-
ero, BOAB, Kepam3uTa, kapbouathoro necka, OGbeM nycToT JOJKeH
cocTaBJafTh He OoJee 69%.

2.4, OcHopHble (DH3UKO-MEXAHHYECKHE XaPaKTEPUCTHKY KepaM3nTo-
OeroHa Ha kapbonaTHoM uecke npu obecneueHHoctTH (0,90 npuBeAeHW

B TabJm 1.

Taoauna |1

o L

__3HaMeHAs XAPAKTEPUCTHK feToHa

fipegesIbHAsL HODPMATHBHAA HODMATUBHAR
Riaacc Oeroxa IIJIOTHOCTE npu3MeHHAasA NMPOMHOCTDL NIPR
B CYXOM COCTO#- IOYHOCTD PACTHIKEHUN
HAX p, Kr/m3 Ry s Mlla Ryt n. Mo
B10 1400 ! 9.1 0,73
B125 1660 114 0,83
Bl 1700 13.5 0,92
B20 1 70 17,7 11
B25 1800 21,8 1,3
B30 1850 26,9 1,5

2.5. Cpeansas mNJIOTHOCTL KepamautobBerona 1a xKapOOHATHOM RECKe
B BLICYILSHHOM JO IIOCTOSIHHOA Macchl COCTOSIHHH HE HOJIXKHa TIPEeBh!-
NAaTh NPOEKTHOE 3HaveHUe Gosee uem Ha 5%,



2.6. Kosdpduunent Bapuan¥¥ npu olieHKe TNPOYHOCTH Xepam3utobe-
TOHa Ha oceBoe cxatve Vp ne agosxen npeswmate 0,135, a npu

OLleHKe cpellHeH NJQOTHOCTH Vp n0JKe OHTL He Godiee 0,00,

2.7. IlpoynocTs xepaMauToGeTOHAa B MOMEHNT €ro o06xaTus YCHJH-
eM MpeABapHTEbHOrO HANPAXKEHHUA (NepeAaToOuHAs NPOYHOCTL Ryp) A0J-

XHa Ha3HAYaTbCA B cOOTBeTCTBHMM ¢ TpebosamuavMu CHull 2.03.01—84.

28. lna npuroToBNeHHA KepaManto6eToHa Ha XapOOHATHOM IecKe
PEKOMEHAYeTCR HCMOJIb30BaTh MECTHble 3aMOJHHTENH, OTBEYaloliHe Tpe-
O0OBaHHAM [eACTBYIOLUMX HOPMATHBHMIX JAOKYMeHTOB. lIpumeHenue npu-
BO3HBEIX 3amoJHHUTENed NONYCKAeTCA TONbKO IPH COOTBETCTBYIOLIEM
TeXHHKO-3KOHOMHYECKOM 000cHOBaHNMN.

2.9. B xauecTBe KPYMHOr0 3amOJHHTENA DPEKOMEHAYETCH TPHUMEHATH
KepaM3HTOBLIK TpaBHH npeaesibHOR KpYMHOCTLIO He Ooaee 20 MM, oTBe-
yaromun Tpebopaunam F'OCT 9759—83.

2.10. Mapxy xepaM3nTOBOTO TpaBHsi MO HacbLMHOM TIJIOTHOCTH M €ro
MPOYHOCTH MpH CHABJNBAHWH B HWJIHHApPE B 3aBUCHMOCTH OT 3ajaH-

HOrO KJjacca 0eToOHA IO MPOYIOCTH TPH CXATHH PEKOMEHAYETCA TPHHH-
MaTh no Taou. 2.

Tadbauma 2

Kaacc OeToHa HachinHas IIpOYHOCTD
o0 MPOCYHOCTH NIAOTHOCTDL, KIr/M3 NpH CcHABJIUBAHUMN
Ha oceBoe CiaTne B _B nuananpe, Mlla
B10 350—400 1—1,5
B125 400450 1| 5—2
B15 450—500 2—25
B20 500600 25—35
B25 600—700 3,5—4.,5

2.11. PekomMeHayeTcA TPHMEHATb KepaM3uUTOBLIII FpaBuil 4HCTO pac-
COPTHPOBaHHMA no ¢paxkiuay 5-—10, 10—20 mm. OTtHoumeHne oOBeMa
dpakuuin 10—20 MM. Kk o6beMy dpakuuit 5—10 MM B obillemM cocTaBe
cMecH peKoMelayercsl HaaHauaTb B nmpepenax 1—15.

Conep:Kanue B cMeCH KepaMaurtoBoro rpaBusi ¢paxkuuu 20—40 MM
aonyckaercs He OGojee 20% no oO6bemy.

2.12. KoapduunenTn BapHaumy HacemHoHd mnjotHoctH Vp u mpou-

HoctH Vp [As KaxIoi NapTHM KepaM3UTOBOro TPaBHsl AOJGHBE! OHITb,

cooTBeTCcTBeHRO, He 6onee 0,05 » 0,15.

2.13. B xayecTBe MEJKOro 3anojHurteqsa AJa JPHrOTOBJSHHA KepaM-
3nTobeTOHa Ha KapOOHAaTHOM mnecKe NpHMeHseTcd I[eCOK K3 H3BeCTHA-
KOB-PaKYILIEeYHHKOB, IMOJYYEHHL mnyTeM JApolbJieHHs M pacceBa OTXO-
JAOB KaMHeNW/IEHHA M KYCKOB H3BECTHsiKa-pakyuueyHuka (6yta).

2.14. TIpuroaHOCTh H3IBECTHAKA-paKYLWIEYHHKA AJA NOJy4Y€HHUsl necka
ofpejefaeTcs NPOYHOCTbIO I1eCKa, NOJIYYeHHOro nyreMm ApoOJeHHst HC-
XOAHOA nNOpoabl UJAH OTCESIHHOro U3 oTxonoB 6e3 apobJenus.

OAaa npurotoBJieHUst KepamantoOeToHHOH  cMecH  PeKOMeHAYyeTCH
NpUMeHATb KapOGoHATHEI mecox npoYHocTbio He ke 0,1 MIla.

o



2.15. 3epHoBO#/ cOCTaB Mecka mocae OTCeBAa 3€peH KpynHee 5 MM
AONKEH COOTBETCTBOBATL TpeOOoBaHNWAM, yKa3auHbiM p Tadba 3.

PexoMeHAyeTCs NpUMEHATb MECKU KPYMHMble HMJAH CPEAHHE ¢ MOAYJIEM
kpynuoctu My =2,0—3,5 cornacno TOCT 8736—85.

CozepxaHue B necke 3epeH KPYHmHOCThIO 5—10 MM AonxkHO OHTH
He Oonee 5% no macce.

Ta6auna 3
Pasmep o1-| 2,5 1,25 0,63 0,315 0,14 Memnee
nepcTHH KOH- 0,14
TPOABHKX
CHT, MM

il S N ey S— ] S S ——— . S —— i [ e [ S — e ——-

[Tonumi 0—35] 15—a5 | Bdb—75 | 55—90 | 70—100 { 0—30
OCTATOK HA

KOUTPOJALHBIX

cutax, % no

Macce

Hanvuyne B necke zepen KpynHee 10 MM He gomyckaercs.

2.16. Conepxkanue p necke INIMHUCTBIX HacTHU AoONyckaeTcs He 60-
qee 19%.
2.17. Tlecox npu o6paboTke pacTBOpOM €RKOrO HATpPa (KOJOMETPH-

yeckad npo0a la OpraHuYecKHe NpHMEcH) He AO/KEeH NDpHAABATb Ppa-
CTBOPY OKpacKy TeMHee L(BeTa 3TaJIOHA.

2.18. Conepikanyie B TnecKe BOAOPACTBOPUMLIX CEPHHCTHIX M COPHO-
KHCALIX coenuHeHuid B nepecuete Ha SO3; He ponmyckaetca Goaee 1%
11O Macce.

2.19. Onst npuroTosfieHus KepaM3uToOGeToHa Ha KapOOHATHOM fNecKe

PCKOMEHAYETCSl INPHMEHATb NOPTAAHAUEMEHT U IJIAKONOPTAAHANEMEHT
mapox 300, 400, 500, orseuaiomiue tpebopamusam ['OCT 10178—76

2.20. Bona ans 3aTBOpeHHs KepaMmM3UTOOETOHHOH cCMECH AOJMHA
vaosnaeTsopsaTh tpebosanuaMm [OCT 23732—79.

3. METOOHUKA ONPENEJEHHSA NEPOPMALLIMA YCAAKH
1 NOA3YUYECTH KEPAMIUTOBETOHA

HA KAPBOHATHOM NECKE, A TAK)XE NOTEPD
NPEABAPUTEABHOTO HANPAKEHNS B APMATYVPE

[lpunatnie onpenenenns u 0603nauennsa,
O0wne TpedoBanun K 9KCNCPUMEHTY

3.1. dKcuepumenT nNo HIYUECILIIO MOJA3YUYECTH U YyCaAKH Kepam3HuTo-
HOetona Ha kKapOoHAaTHOM necke, a TaKXe (10Tepb MpeABAPHTEJILHOID
NRIPRKEHHA B apMaTtype pPEKOMEHAYeTCH BuIlOAHATE Ha obOpasuax
€CTECTBEHHOrO TBepIeHHs HJAH TOABEepruyTbiX  Tewjaopoil ob6paboTke.
HMayuente noTeph HpPeaBapHTeAbHOro ANDHMEHHST OT YyCAaAKH H 10J-
3YY4ECTH MOXHG BHIOJAHATE B YCAOBHAX UEHTPAJLHOTO HJIH BHEUell-
TPEHHOr'O CXATHA NPpH HATHMKEHHUH apMaiypbl KaKk HA ynopw, T4K U HAa
Herott,



3.2. JKkcnepuMeHTanpHoe onpefesieHue aedopManuil ycalky M Nod-
ayuectd KepamaurtoOerona Ha kapOoHaTHOM mnecke DeKOMEHAYETCH NpO-
BOAUTL MapajnelibHO, T. e. Ha oOpasmax-GjmaHenax OJIMHAKOBLIX CO-
CT280B, pa3MepoB, H3ITOTOBJIEHHHIX OAHOBPEMEHHO M HaOMOAaeMEIX B
OXHM H Te e CPOKM, C Pa3MeHICHHHIMH Ha HMX aHAJOTWUHLIMU TIPH-
OGopaMu 14751 u3MepeHus! AePOopMalHUl, yCcTAHOBJGHHHIMHM HA OAMHAKOBHIX
0a3ax ¥ ¢ NOMOUILIO OHHAKOBHIX CPEJCTB.

3.3. [Moanoit medopmauuein €(f, %) o6pasna, HATPYKEHHOro anu-
TERLHORH HArpy3kod, Has3BIBAeTCsA CyMMa aedopMalHdil, npofBASIOULIHACK
OT HauaJjJa 3arpyxeHnHsi Iy XK paccMarpuBaeMoMy MOMEHTY Bpemeill {,
COCTOAILAaA H3:

yopyroit (ynpyro-mrioseiinoit) aedopmanuy eg;

fepopmanuy nonsyuectu ee(f, fo), BbI3LRAEMOH HATPY3KOM:

Aedopmanun ycaaxy €s (!, (), cBa3aHHON ¢ BbICMXaiHem obpasua:

e(f, fo) =eo+ec(f, lo)-tes(l, (). (1)

Jd.4. Ynpyryio nebpopMauuio &, OeToHHOoro obpasua, Harpyxaemoro
JANTeNbHOR HAarpy3kod, NPUHMMAIOT DABHOK:

NpyY CTYNEHYaTOM HarpyXeHuMn -— cyMMe Yyhnpyrex Jaepopmanuy
YAgy, BO3HHKAIOUMX OT Hayala A0 KOHIlA NPHAOXKEHHA OTAEJNBHOH CTYy-
IleHH HATPpy3KM WK AOLPY3KMH;

PN HENPEPbLIBHOM HATPYXKEHUH — YNpYron AedopMailny, BO3NUHKAIO-
nel K KOHWY HarpyXeHHs.

3.6. dedbopmanuefi ycanku es (f, I ) nasmpaerca nedopmaunmnsa Ge-
TOHHOTO HeHnarpyxeHHoro o6pasua, xpaHslerocsd IpPH OmpefeNeHHon
nocTosHHOM TeMmepaType H BaamuocTH posnyxa. [Ipu neobGxopnmocts,
yTOOK HCKJIOUHTL BAUAHME CJAyuaHHMX KoJaeGaHHA TeMIepaTypnl BO3AY-
Xa B nNOMelleHWH, TAe NPOBOLATCH ONLITH, PEKOMEHAYETCH NPUMEHATH-
COOTBETCTBYIOIIHE TEMIEPATYPHLIC 5TaJOHH! B KOJHIECTBE He MeHee
Tpex (cMm. n. 3.29).

3.6. Jedopmauus noasyvectn e¢ (f, fp) o6pasiia, HarpyKeHHOro JAJH-
TeJILHOY HATPY3KOH, npejcrTasaseT cofoff pa3HOCTb MeXAy noJHon Ae-
dopmanyeli o6pasua u cymMMoff ero ynpyro#t aedopmaunu u cpepnen
aputmeTnueckon BeduuMHOll AedopMauui ycalkd, NOJYUYCHHBIX Ha He-
HarpyXeHHux oGpasuax-6ansyenax ’s

BC(ti tﬂ)=8(t1 to)—'-[ﬂo—l-ﬂs(t, tﬁ?)]- (2}

[lpu sTom uMeercs B BHAY, UTO Bce oOpasiLl HaXOAATCA B OAMHA-
KOBBIX YCJOBHAX NMpPH ONPEAENCHHON NOCTOAHHOH TeMieparype H BAdXK-
HOCTH OKPYysKalollell cpennl.

3.7. Mepoii nonsywectn (ywmeabno#t noasysectoio) C(f, f,) HasnBa-
eTcsl aedopMalus fOA3YUSCTH, BLI3BAHHAA eAHHHUHBIMH HANPAMEHHMSMA.
Ona onpepensiercs nyreMm JenaeHnss Aedopmanuy MOJA3Y4eCTH Ha Ha-
npsikeHve B GeTOHe Op , BHI3BAHHOE NMOCTOAHHON AJUTENBHOA HATPY3IKOE.

C(Z, ) =ec(f, t)/op. (3)

' Bece "eynpyrue npegopManun ZAgpt, HROARIAIOIUECS ApPY CTYDEAUdaTOM

Harpy;<eHn obpasna B TedeHpe BhIJEPHteK Ha OTAedbHKX CTYHEHf X Harpy-
HMEHN, BEJIWOYAITCH B aedopManny HNoJI3YVYeCcTH.
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d.8. Xapaxrepuctukoit noasyusectn @(f, ) HasLIBaeTCH YacTHOE OT
AeseHua neopMaluy noa3yuyecTn #Ha ynpyryio xedopmanuio

@1, L) =ec(t, lo)/ea=Ep (L) C(L, &), (4)

riie Ep (fo) — navaabyuii Moayab ynpyrocTH 6eToHa B MOMEHT €ro
HarpycHHA.

3.9. B xone 3KkcnepHMenTa 1o HCCAEMOBAHHIO YCAAKKH DEKOMERAYeT-
CS YCTAHOBUTb 32BMCHMOCTH:

JedopMalnuin ycaaku oT BpeMmelld KHabJiogeru:

BJIArONOTEpb KEpaM3uToOeToHa OT BpeMenH HaOJMIoxeHNi;

RedpopMauuit ycaaky oOT BjJaronorepbr o0pasila BO BpeMS €ro BbI-
ChIXaHua;

a TaKxe oTpellesiTh:

npejedbHble BEIUYMHBI BJAArONOTEPh KepaMaHnToOeTona;

MIpeaesbIlyio (pPaBlHOBECIIYIO) BIIaXHOCTE KepamiauToberoHa:

npegedabHple nedopManHy yeaaku:

(bHINYECKHE XapaKTCPHCTHKN OeTona, ¢RAIANHBIE ¢ €r0 BLICHIXaHHEM
H ycajaxod: xKoahduuuentT anHeAlloOR ycaaky (cMm. n. 3.80) u Havaasnyio
BAAMHOCTL (cM. n, 3.77).

3.10. Ilpu wuccaepoBanum noasyuectn xepamsutoferoda na xKapbo-
HATHOM mecke neobxoAHMO:

YCTAHOBHTbh 32BHUCHMOCTH TeKYUWHX JaedOopMalByd INOJ3YYeCTH  OT
YPOBHSl llayaJdbHbIX HANPAMXEHUH, IIPOAONKHTEILHOCTH HEeHCTBHS Ha-
FPY3KU ¥ Bo3pacra 6eToHAa K MOMEHTY 3arpy KeHus;

OnpeReuTh NpejesbHbe BemuuuHel AehOopMaAUHH TM0A3YUYeCTH;

YCTAaHOBUTL YCJOBHYIO MpaHuLy obJiactH JHHeHHOH xedopMalliv IoJ-
3YYECTH;

BRIZCJAUTL H3 JedopMalUi NOJ3IYYECTH M H3IYUHThL OBICTpOIlaTeKaln-
mue pedopManyy noOJ3yyeCTH BO BpPeMs 3arpyXeHus M pedopManuu
NOoJM3yyeCcTH, MelJieHHO P23BUBAIOLMECH BO BpPeMeHH ¢ MOMEHTA OKOH-
Yalug 3arpyxKeHnus;

onpeaesiuTh NPOUHOCTb, MOAYJAb ynpyroctu u kosdbdunuent Ilyac-
cona uccaeayemoro 6eroxa.

3.11. KpoMe TOro, 3skcnepuMelT MOXKET BkJWuate B ceba Hayue-
IMe BJHAHHUA Ha JAedopMauuH ycajaKH, HOJ3YYeCTH H IO0TepPb IpenBa-
PUTEJNBHOIO HANpAXKEHUA TexioJioryueckux (pakTopoB (BHAA, KauecTsa,
KPYNHOCTH M COJEpKaHHA B eAHHHUe oObeMa KepaM3auTOOETolla MeJ-
KOTO W KPYNHOrO 3anofiuTens, COPTa, MAPKK U MHHEepaJoruueckoro
coctapa lieMeHTta, coctaBa OeTona, Xapaxkrtepa Temaosod 00paboOTKH
GeToHa W YCJAOBHMH ero TBepaenus, T. I1L), a TaKiXe HEKOTOphe Apyruie
crelandbpible BOIIPOCH, Hanpumep, HcciefopaHne aedopManyud ymEpyro-
ro MOCJeAeHCTBUS, pesakcalui HanpsaXkeHudt B OeTOHe H .

3.12. MeToavka 3sxonepuMenTa IO M3Yyueldlo YCaAKH M II0J3Y4ecTH
KepaM3auTobeTona Ha KapOOHAaTHOM MNecKe, a Takye NoTeépbL npeaBapy-

TeJLHOr0 HaNpSKEHHA B apMaType AO0JXKNAa NpeaycMaTpHBaTh:

H3MEpEeHse TeKyIuX 3HaueHHWA TemMnepaTryphl H  OTHOCHUTRJILHOH
BJAAaXKHOCTH BO3AyXxa B TIOMEIUECHMH, TAE€ NPOBOAHUTCSA OILIT;

H3MepeHHe TeKyIIuX mepopmanyi ycaaku He3arpyxXeHHHX OeTOH-
HBIX o0pa3nOB, a TaKKe apMUpOBaHHLIX oOpaswoB 6e3 npelBapHTENb-

HOT'@ HanpsXKeHUA,
M3MepeHue TeKYIlUX 3HaueHH# BJarofioTepb He3arpyxXeHnbx o0-

pPasios;
onpefejeHye NMOJHEX TEKYIHX AeopmMandil 3arpyxeHHbX OCTOHHBEIX
o6pa3uos, a Tak¥Ke o0pasuoB, O0XAaTbiX YCHJAHEM IpeABapHTEJbHOIO

HaNPAXEHR,;



NOCTPOE€HHe KPHUBBIX VYCAAKH H H3MeHeHHA BAAXHOCTH OGeTonHa BO
BpeMeHH;

onpeaeJieHHe ynpyroOMrHOBEHHBLIX ¥ ObiCTpOoHaTeKaloWHX JdedopMa-
HU¥ MoA3yvyecTH B MOMEHT 00xaTus obpaslos;

ofnpejesieHHe TeKYyWHX aedopmaunft noJa3yuecTH 3arpyxeHunix OGe-
TOHHBIX 00pa3uos, a TakXe oOpas3los, o6KaTbiX YCHJAHEM nOpeaBapH-
TEJILHOr0 HaNnpRKeIs;

NOCTPOEeHHe KPUBOH 3aBHCHMOCTH ycaaky OetoHa OT H3IMEHEHHSl ero
BJIAWKHOCTH;

NoCTpOeHKHEe KPUBBIX M3IMeHeHHA BO BpeMeHH MOAYJA YIPYroCTH H TPH3-
MEHHOH MPOYHOCTH HUCCAeAyeMoTo OeToHa;

NOCTpPOSHHe KPUBHX AehopMaUuil NoasydecTH KepaMs3uTOOeToHa BO
BPEeMeHH B 3aBUCHMOCTH OT yPOBHA HANPAMEHNR;

NOCTPOeHHe KPHBLIX Mep Moa3y4ecTH uccaeayemaro Gerona;

MOCTPOEHHE KPHBBLIX HOTepbOT YCAKM M TOJA3YUYECTH KepaM3uTobLeTo-
HAa BO BpeMeHH B 3aBHCHMOCTH OT YPOBHA 00)KaTHH;

[OCTPOGHHE KPHBLIX NOTEepbL Hanps»keuHd B apMmatrype B 00JacCTH
AMHeHHOH M HeJUHeHHOW noaazyuecTH Oertona,

3.13. MaMepeHns TEKYUIHX 3HA4YeHuii TeMnepPaTyps BO3AYX2a B NOMe-
IICHUHY, TAE MNPOBOAATCS ONLITLI, JOJXHLI NPOH3BOMITLCHA ¢ TOMOLULIO
PTYTHBIX TepMOMeTpoB ¢ ueloi aenaexnus 0,1—0,2° C.

3.14. OnpenesieHHe OTHOCHTENLHONH BJIAKHOCTY BO3AyXa B MNoMelie-
UHY, rhe NPOBOAMTCH ONbLIT, cACAYeT NPOH3BOAUTb TI0 HCHXPOMETpHUYE-
CKHM TaliauuaM ¢ noMOWbIO TexHHYeCKoro rcHXpoMerpa. He pekomed-
yeTc NPUMEHEHHE BOJOCHHLIX (OLITOBLIX) THrpOMeTpoOB, He 00Jiafato-
UIMX CTAa0HJILHOCTBLIO M TPpebyeMOH TOYHOCTLIO HM3MEepPeHHil.

3.15. B xoxae onbiTa m0 MK3y4eHHIO ycafKH, NOA3IYYECTH M MOTEPh
NPEABADHTEJILHOIO HANPSKEHHA NOJXKHL NPOBOAHTHCA OAHOBPEMEHHLIC
H3MepeHHs: TeMNepaTypsl H OTHOCHTEJLHON BJAXHOCTH B03J1YXa B IO-
mMemel, Macchl y aedopmauuft ycaaxkun obpa3unos, aedopMallil TeM-
HepaTypHnx 3TajJoHon, nedopmauuil noa3yyecTH 3arpyxXeHHbIX oOpasi-
1108, achopmMalnul apMUPOBANNBX 00DA310B.

OnbiTHbie 00pa3ibt, ¥X HITOTOBAECHHE H YCJAOBHA
TBEPAECHMS

3.18. QnuiTHRle oOpasunl 13 xepamautoberona Ha kKapOOHATHOM mnec-
Ke, METOAH WX M3rOTOBJICHHS M YCJOBHUS TBepAEHHA NOJMKHH YAOBJET-
wopats Tpebosanuam [OCT 24544-—81 ¢ nam. n Hacrosuinx Pexkomen-

qattui.

3.17. Matepnaan ans ppurororiedus OGeToHHONt cmecH n OeToH-
Hasgl CMeCb AOJKHBL ynoBAeTBOPHTeL TpeboBanusm mn, 2,.8—2.20.

3.18. Gopmut anast uarorosaedun HeTOHHLIX 0OpPa3’lUOB AOMKHL! YAOB-
AerBopats rtpeGosanuam I'OCT 10180-78% Oun pomxusl Guith MeETanR-
JWYECKHMH, KeCTKHMH, Pa3beMHbLIMH, CO CTPOTaHHBIMH WA WAHGDOBAH-
HLIMY  BHYTpPeHHMMM uoBepxHocTaAMU., KoucTpykiusi dops  AOJKHA
ofecneuuBaTh NMAOTHOCTb CTLIKOB CO€iUHseMbiX udactedf, yToOM Hpu Pop-
MOBaHHU HCKAIOYHTh YTEUKY « ueMeHTHoro Tecta ». X xenateianHo o0Ob-
eAHHATD B KacCeTul.

Jlna upenoxpamenusi ¢popm or npuadnaHua OetoHa ee pabouwe no-
BEPXHOCTH cmasbptsalotes. Jlas o6pasion, kKOoTOpHE B XO0j€ ONBITA MOJ-
BEPraloTCa BCECTOPOHHEMY BLICLIXAHHIO HAY BHICHIXAHHI uepe3 TOPULI.
DEKOMEHAYeTCH €Ma3Ka TYCTBIM W3BECTKOBBIM MOJIOKOM, JJIS1 06pa3uos.
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JAlMICHHBIX OT BHICHIXaHUA (H3OAMPOBAHHBIX), — CMa3Ka MHHEPAJb-
HLIMH MaclaMH.

3.12. O0mee woauuectBo GopMyeMbIX H3 OfHOH cMecw oOpasvnoB-
Oau3HelloB onpeaesaserca TpebyeMmM  06BbEMOM  IKCNEPUMERTAJILHBIX
Heeaenopaunii. OTKJIOHEHHEe NJAOTHOCTH OTAEJbHBIX 06Pa3sloB CEPHH He
AOJKHO npeBuiliaTh 20 Kr/m®,

3.20. PopmoBaHpe 06pas3loB NpPoH3BOAHTCA B FOPHIOHTAALHOM ROJO-
xeunn. OO0pasubl, 110 KOTOPhIM B NAaJibHehilieM 3amepsiorTes Hdedopma-
UMY MOJIYYECTH, MOXKHO (OPMOBAaTh g BEPTUKAJABHO PaCNOJOXKEHHBIX
(popMax.

DopmoBanne 006pa3sloB NPOH3IBOAMTCA Ha CTaHIapTHOH BHOPOMJIO-
manke (yactora xnaeBauuit 3000+ 180 o6/muH; amnautyna xoJsebGaHHR
035...00 mwm). HOan raxioro oOpasna cepum BpeMs BuOpHpODBAHMS
A0AKHO OWThL ONWHAKoBHM. Bpema MeXay npHTOTOBJCHUEM HEPROLO
H nocjaeanero obpasana oanod cMecHd He JONXKHO npeBmurath 1 9.

3.21. O6pa3sunl ecTecTBeHHOro TBepAeHHA B TeueHue 2—3 cyr (1o
pacnaayOJuBaHus) JOIKHB HaXOAHTHCH B  YKPBITHIX OT BbLICHXaHHSA
dopMmax npu temnepatype nomemennn 204-2° C.

[lponapennnle of6pasum pacnaiaybauBaldT He nosxe  yeM  uepes
| cyT nocae tTenaoson o6palorky,

3.22. JanuHeAInA pexXHM TBeDACHHA HA3HaAvuaeTcd 8 3aBUCHMOCTH
OT MOCTaBJIEHHEIX 3a4ay MccJefoBanusa., B cOOTBeTCTBHH C ApOrpaMMoOn
HCCAeA0BaHUA MoOXeT OnTb HA3HAYEH CNEIHAJbHBIH pexunM XDaHeHHS.
B ocradbHmx cayuanx ofpasum xpauarci cornacho YOCT 10180-78*

3.23. Tlo wucTeuenurd CpOKa XpaHEHHs, OTBEHANOWIErO €ro NpOoeKTHOH
Mapke (st 1a60paTOPHBIX HcecaeaoBaHui oObiyHO B BO3pacre 28 cyrt).
o6pasusl XpaHAT B NOMeWleHHWH ¢ Temnepartypo#t Boaayxa 20+2°C u
BJAAXKHOCTLIO 65+51).

324. [1as n3MepeHus AJHTeLHBIX Aedopmanuit KyOHKOBOHR H 1IPH3-
MEeHHON MPOUYHOCTH, HAYAJLHOIO MOAYJAS YIPYNOCTH  PeKOMEHAYyeTcA
upuHumMath o6pasusl pasmepamu 10X 10X40, 15X 15X60 cm.

3.25. CranpapTueiMu  oOpa3uamMu gas onpepedesus  aedopManui
YCaflKH W TOJ3y4ecTH KepaM3uToOGeToHa Ha KapOoHaTHOM NecKe DEKO-
MEHRYeTCA NMPUHUMATh NPH3MbI pasMmepoM 10X10XX40 cmM.

3.26. B xauecTBe CTaHZAPTHHMX o0pa3stiop JN5A oOnpeAesieHHS NPod-
HOCTH Ha cXAaTHe H NPHIMEHHOH NPOYHOCTH CJHACAYET IPUHHEMATH KYOHI
paamepoM 10X10X10 cM u npusmum pasmepom 10X 10X40 cm.

HcnuiTanus uX npOBOAATCA XPaTKOBPEMEHHON HArpyskofl 1o paspy-
e B COOTBETCTBHM C NPOTPaMMOH 3KCHepHMEHTAa H 00fA3aTelbHO
B Bospacre 28 cyr. B xaxknoh rpynne J0MKHO OblTb He MeHee Tpex
CTAHAAPTHLIX 00pasuos.

3.27. Bnibop pasmepoB 006pasloB AJf M3VYEHHA NOTEpb NpersaphH-
TCABHOTO HanpsAMXeHus apMarypnl cjeayer o0OCHOBLIBATL B 33aBHCHMO-
¢ OT Uened 3KCnepuMenta ¢ yuetoy MacmitabHoro daxkTopa mMaccus-
HOCTH KONCTDYKUHH, KO3(hdHUHeHTa apMUpOBalHS.

3.28. Kak nspectHo, ycaaxka Geroua B uanfosbuleil CTCNEHH 3IABHCHT
OT RAoTepb OeTOHOM KanWMIAPHOH CTPYKTYpHO-CBSI3alHOR M axcopOu-
posanuon soabl. IlosTtomy cyiiecTBennoe BAHAHIE Ha YCAAKY OKa3biBa-
IOT TEMOepaTypa H BJAAXKHOCThL OKPY:KalouieHd cpesabl.

OnuiTel 10 ONpeaeseHHIo ycajaounwuix AedhopMauufi AONMHE NPOBO-
AHTbCS B YCJAOBHAX, MAKCHMAJIbHO HCKJAIOYAIOWMX BAUSHIE HIMEHEHM
BLiIeYKa3alibX PaKTOPOB.

[TomiocTbio HCKJAOUMTL BO3IMO¥HOE U3MEHEHHe TEeMAepaTyphl BO3-
AyXxa B NOMelleHMH, rie NPOBOASITCH ODLIThHI, He MpPeACTaBJAETCS BO3-
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MQKHBIM, nO3TOMY AehopMmanuy OerToHa, BbI3BaHHble TeMnepaTypHBLIMH
KoJeDaHuAMH, ROJIKHB 3aMeDATLCS Ha TEMOePATYDHBIX 3STAJIOHAX.

3.29. Obpa3sup, ucnoAbL3yeMhle B KauecTBe TeMNepaTypPHRIX 3Talo-
HOB, JO/DKHBI OLIThb M30JHDOBAHE OT BJAXHOCTHHX NOTEPb M SIBJAATHCA
OnvaHenaMyu no OTHoIleHW K pabouuMm. HaMepenne TeMnepaTypHhIX
geopMauvy peKoOMeHAYeTCR NPOU3BOAMTL NO TpeM U OoJjee TeMmIepa-
TYPHLIM 3TaJoHaM. THApOH3ONALMA MOMKET OCYUIECTBAATLCA JIOOHIMU
3KCNepPUMeHTaJbHO NpoBepeHHbIMH cnoco6amMu, OOIIENPUHATHIM ABJASET-
cAd cnocol® ryApOH30JfAIME  NOCJAEA0BATeNLHO CJOEM pacijaBJIeHHOro
napapuHa, NOJNSITUIACHOBOHW NJEHKH, TEXHHUUYECKOro BasejvHa M OlATh
CJI0EM MOJUITHICHOBOU IIeHKY,

[IpuGopw asa m3Mepenus ARedopMauHil, a TaKXe M CHOCOOH yCTa-
HOBKH HX Ha TeMNnepaTypHHWX 3TajJoHax ¥ pabouux obOpasnax JOMMHE
GLITL OJINHAKOBHEIMHY.

3.30. CymecTpennoe BIMAHHE HA YCaAKY OKa3blBaeT IVIOWIaJNb Bbl-
ChRkaHuss o6paanos. I[loaToMy pexkoMeHIyeTcs HCNOJAb30OBATHL 0OpA3LLI-

OnH3Hens!, oTJHualollecd YCJAOBHUAMY BLICHIXAHUA.
KpoMme TeMnepaTypHHX STaJIOHOB PEKOMEHJAYeTCH HCNOJb3OBaTh 00-
pPa3nbli-0/3HelE BCECTOPOHHE BBICHIXAIOUME M BBHICHIXAlOUMe TOJBKO RO

TOPIAM.

B kaxmo# rpynne AaonxuHO ObiTb He MeHee Tpex 06paslos.

B xone sKcnepuMeHTa o0pasubl AOJKHH B3BEWIMBATLCH AN onpese-
JeHUd uX BJaronorepb. [{Js1 3TOro Heo6XOAMMO NMPUMEHNATh YCTPOHCTBA
OJI1 KX B3BeliuBaHus Oe3 HapylleHNs OKa3aH#d npuOoOPOB, HCHNOJb-

3yeMplX NPU H3IMEPEeHHH YCAZOUHRIX AePOpMalHHA.
3.31. OnpiTel no H3ydeHnio gedopmMauuii NOJA3IYyYeCTH MOryT MpPOBO-
IHTHCH KAK Ha HM3IOAHPOBAHHBIX, TAK M HA He3AI{HI(EHHAX OT BbiChiXa-

Hitgt obpasiiax.
Ilpi1 npoBeanuy oOnNLITOB Ha H30JMPOBaHHBIX 00paslax nas MCKAO-

JyeHnst pAedopMaluii oT TeMNepaTyDHHIX KoJgeOaHMA HeoOXoAUMO MC-

NoJbL30BATE TeMuepatypHeuie sTasonbt (nn. 3.28, 3.29).
Ecau onblTel NPOBOASTCA Ha He3alHIMEHHHBIX OT BHICHIXaHus o0pas-

laX, TO B KayecTBe 3TaJOHOB [JA HCKJAIOUEHUS BJHAHUA Ha JedpopMa-
HMN NoJa3yuecTH KoJaebauuil TeMnepaTypnl ¥ BADKHOCTM BO3AYyXa NpH-
MEHSIOTCH He3arpy)<eHHble ¥ HEH30JHPOBaHHLIE 0O0pasusb!, ABAAIOLIHECA
OJI3HelaMil o OTHOWeHHI0 K pabouum (araJqouer). Ilpubopum AJAK H3-
MepeHus ZRedopManuil, a Take CnocoObl YCTaROBKH HX Ha 3TajOHaX

H pabounx oOpasuax AOMKHb! OBITL OJAHHAKOBBIMH.

3.32. Hapaay ¢ ocHoBHmiMu obpasuamMu C HeCcTaHAapTHuoIMH pasMe-
paMi HeoOXORHMO HCMOJML3OBATL TAaKME H CTaHAapTHHe 00pasub.

3.33. Craupaprtiibie 00pasiib! H3TOTOBAAIOT U3 TOH e CMECH, 4YTO H
HecTaHAapTHhIe, U XPaHAT B OAHHAKOBBIX YCJIOBHAX.

[Hop6op cocraBoB KepamM3nToO0eTOHA HA KAPOOHATHOM
necke

3.34. [Top6Gop cocTaBoB Kepam3uToDETOHA pPEeKOMeHAYETCH NPON3BO-
IMTh HA TeX MEe MaTepHanax, N3 KOTopwx OGYAYT HUITOTOBJATHCH OMNKIT-
Hbie 0o0paslp!l [JA H3YYEHHs] YCaAKH, MOJA3YYeCTH H MoTepb npeaBapu-
TEJIbHOTO HANPAKEHHA OT HHX.

3.358. [Ipn noaBope cocTaBos xepaM3uToOeTOHa B 3aBHCHMOCTH OT
NOCTaHOBJAEHHOH B OCIOBHOM S3KanepHMeHTe Heldx AODKHL OHITh 32-

Aalbl!
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KJjac¢e OeToHa N0 NPOYHOCTH Ha cxKATHe (MJAM AHANa3oH KJACCOB),
CPEAHAS NJOTHOCTb HAM Npejedh! €e H3MEeHEHHA:

AVaNa30H H3MeHeHHs pacxofia UeMeHTa, GaKTOPOB coCTapa (Npm
M3YYEeHUN KX BJHAHHA HA YCAaAKY, NoJA3yuecTh KepamM3mtTobeToHa Ba
KapOOHATHOM Iecke W NOTEPU NPEAHATIPAKEHUSA OT HUX);

XapaxTepUCTUKH HCXOAHBIX MaTepHa/iOB;

NONMOJHHUTEJNbHbIE TpeOOBAHUA X COCTaBaM,

3.36. [lon6op cocramop KepaM3uTobeTOHA  BKJIOYART CJASAVIONIYE

9Talmk:
gIpene/ieHie CBOUCTB NCXOAHLIX MaTEpHAaJOB;
Ha3HayeHHe HCXOJHoro (6asucHoro) cocrasa JAJd ONBTHHIX 3a-

MECOB;
NPUTOTOBJIEHHe CEPHM ONLITHBIX 3aMeCcoB W 00palGoTKa pe3yibTaToB
HCIIBITaHHH 00pasnoB B3 3THX 3aMECOB;
Ha3HaueHHe COCTaBOB KepaMm3uTobGeToHa Ha KapOGOHATHOM IIeCKe W
NPy HeOOGXOAMMOCTH HX KOPPEKTUPOBKY MO 33aJaHHBEIM XapaKTepPUCTHKAM

(m. 3.3D).
3.37. CocraBnl XepamantoOeToHa noAOMpPAIOTCS HAa CYXHUX 3anoJHH-

TeJIfAX.
3.38. Kauectrpo xepaM3uTOGETOHHOR CMeCH XOHTPOJHUPYETCHA COrJac-

no F'OCT 10181.(0—4) .81.

3.39. 3HaveHna arperaTHO-CTPYKTYPHOrO (aKTOpa pPEKOMEHAYETCH
npuuuMatk B npegenax 0.3<M/(M4-K) <0,7.

3.40. Pacxosn KOMITOHeHTOB Hcxomdoro (6asucHoro) cocrasa Ha 1 MY
KepamM3nTOOeTOHHOA CMECH DPEeKOMEHAVYeTCHA ONpelNesifiTh y COOTBETCTBUH
¢ yxasanuamp «PexoMeHpauu#i no NPOH3BOLCTBY ¥ NPHUMEHEHHMIO Ke-
paM3uTOOeTOHA HA M3BECTHAKOBOM NeCKe AJA KOHCTPYKTHBHHIX 3Ji¢MEH-
ToB XKuaulx noMmoB» (M.: Crpoiinaaar, 1986).

3.41. TTony4yeHHbIH CQLTaB Kepamamoﬁemua HAa KapOoHaTHOM Iiec-
Ke NpPOBepPAETCH HA COOTBETCTBHE 3afaHHON IPOYHOCTH H INIOTHOCTH
NyTeM TMPHUrOTOBJEHHA CEPHH ONBITHBIX 3aMecOB JJAf HM3rOTOBJCHHA

ONLETHON napTHH KOHTPOJABHHEIX KYy6Gos pasmepom 16X15X16 cm.

3.42. ["Ipn NoJYYeHUH YAOBJETBOPHUTENLHHX Pe3yJbTaTOB INPOBepPKH
[OJYYeHHbIl COCTAB Ha3llauaeTCAd B KaueCTBe HCXOTHOTO (6asncuom)
[Ipn HEyAOBJICTBODUTEJILHLIX PpE3YJAbTATaX INPOBEPKH  INOJYUEHHbIHE
COCTAB KOPPEKTHPYIOT MYTEM H3MEHEHHUS COAEPXKAHHS HCXOAHMEIX MaTe-
pUanioB. KoppeXTUPOBKY MOXHO NPOUIBOOUTE HECKONBKO Pa3 Jo NONydYCHUH

YOOBJIETBOPHTENBHLIX PelaYNLTATOB,
3.43. B nokasateiam HcXoiHorc (6a3dcHOro) cocraBa, NMOMHMO pac-

X04a KOMIIOHEHTOB, BKAIOYAIOT MJOTHOCTH KepaM3urobeTroHa  1ocAe
dhopMoBaHUd, TelJOBOH 00paboTKH, a8 TaKXe B BHICYIIeHHOM JO HOCTO-
SAHHOH MacChl COCTOSHUH.

3.44. [{asa noayyeHusi HEKOTOPOTO 3a/aHHOrO MO TPOYHOCTH HA CXKa-
THe (MM N0 IPYTHM NOKasaTeJsiM) [AHana3oHa COCTABOB KepaM3uTo-
OeToHa Ha KapOOHATHOM NecKe DPEeKOMEeHAYeTCH HCMOJb3OBaTh MJA IOA-
60pa COCTaBOB METOAMKY NJAHUPOBAHUOLO 3IKCIEPHMEHTa, KOTOopad MNO-
330J5€T pEeliaTh TAKYI 3a1auy B KpaTyalllgfl CpoX ¢ MUHHUMAJbHHMH
34TPATAMY.

3.45. [lng noayueHust amanasoHa wJjaccop OeToHa MO TPOYHOCTH Ha
¢¥aTtue (32 cueT H3MeHeHMn pacxolda LleMeHTa NP MOCTOAHHOM pacxoje
BOJH) B KayecrBe OJHOFO M3 (PAKTOPOB peKOMEHAYEeTCH MPHHHMATD
KOJYXUuecTso NeLIeBHIAHOA ¢paknuu necka (<0,14 mMm) B npoueHTaX OT
MACCH BCEFO KOJIMUECTBa TeCKa.

3.46. DxcnepyMeHT pexoMeljyercs npoBoANTE no  OJH3KOMY K
D-ouTMaJdpHOMY MJauy adasi Tpex @akTopoB, BapbHPYEMAIX Ha TpeX
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vpoBHAX B KauecTBe KOUTPOJHPYEMbIX BHIXOAO0B RPHUHHMAIOTCH TNPOY-
HOCTb KepaM3uToO6eTOHa M NAOTHOCTL €ro B BHICYHIEHHOM [0 (ICCTOAH-
HOH wmAacCLl COCTOAHUMN.

3.47. Yxazauus no wwbopy ¢akTopon, HHTEpPBAaJOB HX BapbHPOBA-
HUA, a Takxe MeToAHKa aOpaGoTKu pPe3yaAbTaTOB 3KCNepHMeHTa C
HeJbIO  MMOJYYEeHHsS MATeMaTHHeCcKHX wmojledeit (ypaBHeHud perpeccuy)
H3noXeHb! B PekoMenfalMAX NO NWPOH3BOACTBY W INPHMEHEHHIO KepaM-
3UTOOETOHA HAa H3BECTHAKOBOM NECKe AJdA KOUCTPYKTHUBHBIX 3JIEMEHTOB

MUJABIX AOMOB.
3.48. B KauecTBe OCHOBHOIO YPOBHH pPacX0Aa KOMNOHEHTOB COCTaB2

KepamautTo6eToHa npuHuMaercda pacxoa aJa  uckoauoro (6a3ucHpro)
¢OCTaBa.

3.49. Tlocne oxoHuaTeALIOrO NOCTPOE!NA YPABICHUE Perpeccuy npo-
BOJAT allaAHTHUECKYIO ¥ TPA@HueCcKy!0 HMHTEPNOAAUHIO HX H HA3Ha4awT
COCTaR HAR  TPYMRYy COCTABOB,  VAOBJACTBOUPSIOIHNX  TPEDOBAHHMAM,

OGopynoBanse ang pcHLITaNMI

3.50. HMcnwtanus o6pasuoB Ha NpPoyHoCiL N ollpede/ieHHe MOAYJs
ynpyrocty 6eTtona cieayet NPOBOAUTL Ha mnpeccax, yAOBJETBOPAIOUIMX
TpeboBaunam ['OCT 8905-82% Honyckaerncs npHMeHeHHe APYIrono Hc-
nuitaresbHoro  obopynosanuus, oTsevaiomero  tpebopanmam  [OCT
10180— 78%,

3.61. Ilsa ucnuitaHus o6pasUoOB Ha MOJN3Y4ECTb CJASAYET NPUMEHATDL
NPYXHHHDIC, DLIYAMMbBIC, PDIYANHO-NPYHHHHLIE H THAPOTPABHTALNHOHHDIE
YCTaHOBKH, ofecneuuBawilve H3MepeHHe BEJHUYHHLI NJHTEJLHOH Harpys-
KM ¢ TOWHOCTBIO *+J3% ¥ He Aonyckawilide ee H3MEHEHMA B NPOMeEcce
uceaegopaung 6onee uem Ha 2%. Has coOmopmeHus MNOCACTHEr0 YCJO-
BUSl He AONYyCKaeTcs TePHOAKUYEOKOC AOrpyxeHue oOpasllob.

ITpy npumeHeHHH RPYXUHHLIX YCTAHOBOK PEKOMEHJYeMasd BeJHYHHA
AJIUTENBLHON Harpyskm jaoJixkna coctapiath 70—80% maxkcnmanbhore
YCHJINA, JONYCKAaeMOoro JJifl AaHHOH YCTAaHOBKH,

3.92. /Insn wuarpyxeHnna o6pasuos B NPYXHHHEIX YCTAaHOBKax MoOII-
noctbio 80 kH m Oonee pexkomenayerca NoJb30BaTbCl THAPABANUECKI -
MH JOMKDPAaTaMH, HAaCOCHble CTAHIHMh KOTOPHIX CHabXeHL! 00pa3nOBLIMU
MaHOMETPaMy. BeanunHa npuxaaabisaeMOl K o0Opasuly Harpysxm JOJXK-
Ha HaxoauTbca B npedeqaax ot 30 mno 80% wmaxkcumanabHoro Hgap/eHss,
AOMYCKAEMOro AJs AalHOro MaHomeTpa.

3.93. YCcTAanOBKH, npejHa3HauCHiibie A HATrPYXXeHWs Tnpu3M AJaH-
TEAbHOH 1arpy3noi, NpeABAPHTELIO TAPHPYIOT IIyTeM  NPHIOKEHHN
HAarpyskH uepes AMHaMoMeTp. Tapuponanve MOMXKHO He NPOUIBOAHTH,
€CJId B yCTalOBKY BKITIOUCH HUHAMOMET].

[TpyxHHL yCTallOBOK MaJofl MOWHOCTH pa3pellaeTcd TapHpOBaTh
Ha mpeccax, yaosJersopsioliux tpebosanuam ['OCT 8§905—827

3.04. B ycranopkax BCeX THIOB HArpyska wuepe3 UEHTPRPYIOHIHE
ifapul nepefaeTcs Ha CTajJbHbie ONOpPHbIe HAWMTH, YCTaHapJHBaeMbe Ha
TOpUL! NpU3Mbl., Pasmepn! OMOpPHHIX  IUIMT B IpiaHe AOJIKHHE OniTb He
MeHlee pa3Mepop ceveilun ofpasua, a UxX TOMIYHA AOJKHA ONpenetnaTb-
C PpacyeToM M 3aBHCETb OT INPUKAAABIBAEMOTO  YCHIMA H CEYEHURA
IIPU3MB].

Hdna npuam pasmepom 10X10>40 cm, narpyxaeMblx ycuiaueMm HO
28'0 KH, MUHAMaAALHYIO TOMHHHY OIOPHLIX MJAUT CJEAYeT MPHHHUMATE
30 mm,
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Ha nopepxHocTH ONOpHHX NJHT B NJaHe MPHW pa3Mmepax, NpeBHINAO-
IHX pa3mepb! CEUEHUS INPH3MhbI, HAHOCAT Pa3MeTKy AJA LEHTPHPOBAHHA
o0pasiia 1o reoMeTpHYECKOH OCH.

3.05. Ilpu npuMeHeHHMH NPYXKHUHHBEIX YCTAHOBOK HeoOGxoaumo cobJio-
natb obsa3aTensHoe TpeboBaHHe, nNPEAbHBJASAEMOE K NPYXKHHAM: NpH
NPOEKTHOM YCUIHUH o06)XaTHaA obpaslla OHH JOJKHB HMeTh O60JblUlyIO
ocaaky, B 90—100 pa3 npeBOCXOAALLYIO BO3MOMHOE YKOpOueHHe (YyIJdH-
HeHHe) obOpasla Inoj Harpy3kon BeJaecTBHe noJa3ydecTd OeToHa.

Ecau 3toro poctuubr He yaacrtcs, 1O AJa cobaiogenusi TpeboBawum
NOCTOAHCTBA YCHJMA CXKATHA NPYXKHHEL B XOAe OMNLITA NPUAETCA BpeMd
OT BPE€MeHH JOrpyXKarth.

3.06. Tlpu wneoOxopumocTH co3xaHuMa B oOpasue  ycuaus  Oonee
100 kH caeayer npuMeHATb MHOTONDYXXHUHHBIE YCTAHOBKH, COCTOSIOHE
M3 NMAKeTa JPYXKHH, PLHIYAXKHO-NPYXKKUHHLIe HAM XKOMOHMHUDOBAaHHLle IIDH-
CrocoONeHUS.

3.07. B npyXMHHLIX ¥ pPBbIYAXKHO-NPYXKMHHLIX YCTAaHOBKax ¢ Jlake-
TaMi MNPYXHH HeoOXOAHMMO MepBOHAYaJbHO TIPOTAPUPOBATL IPYXKHUHY,
a 3aTeM yXe B coOpaHHOM BHle NPOTAPHPOBATbH CaMH YCT2HOBKM.

TArn nDPYXHHHBIX YCTAHOBOX JAOJXKHE OBITh ANHAMOMETPHUYECKHMU
M 3apaHee INPOTAPHPOBAHHLIMHY, 4YTO HO3BOJAET KOHTPOJUPOBATH (akK-
THYECKOe YCHJHMe B o0paslle no aedopmanyam THAT NPU €ro HArpyske
U Pa3rpyake.

3.68. [Muenmatiueckue, ruApaBjIruecKHe W KOMOWHMpPOBAHHBIE CHJO-
Bble YCTAHOBKM TNPHMEHAIOT AAA H3yyYyeuus pedopMauuy IOJ3IYYECTH
B TOM CJiyuae, ecJiM OHH TMO3BOJIAIOT NOMAEPKHBATL 3aRAHHLIM DEXHM
3arPYXEHHA HJH MNOCTOSAHCTBO ycHausa B oOpaslle p TeyeHue MANHTeNb-
HOTO BPEeMEHH.

IIpn6opes, ux pacnonoxeHne ¥ KpeIwicHAe

3.59. [Ipumennemble npubopnl AOMWKIHB DUKCHPOBATL JAedopMaluii

6eTOHa ¢ NMOrPellHOCTbIO, He npeBsimaromweit 0,001% (e-107°).

OO0blyHO TPUMENAOT HHAKMKATOPL YacOBUTO THNA ¢ HEHON NeJeHHS
0,001, 0,002, 0,01 mm, MexanMuecKHMe TeH3OMETDH|, NepeHOCHble aedop-
MOMETDHI, TEH304aTUHKH aKTHBHOICG CUIPOTHBJIEHHS.

3.60. TouHocTe namepenus pedopmMauu@i 3aBUCHT OT NPABUALHOCTH
pachoJoxednsa npudopos Ha ofOpasue. OrH AOKNHE OBITH YCTAHOBJEUL!
cTporo no ocam rpauwed. Ilpy sTom mpnGoper pas3melaiorTcsas Ha OAHOM
YPOBHE MO BblcOTe OOpasla CHMMETPHYHO OTHOCHTENBHO €ro nonepet-
HLIX OCen.

d.61. Ilpn kpaTKOBpeMeHHLIX HCHLITAHMAX PEKOMEHAYETCH YCTAHaR-
JNBaTh NPUOOPHL! HA Ka)JA0A rpadn npuamn. [Ipu onpeaenenun aedop-

MALUKN yCAIKH U nOA3YYeCTH JAONYCKAETCH YCTAHOBUTH HMX Ha JABYX Npo.
THBOIMOJOXXHBIX TFpaHax,

3.62. basa naMepenuf nedopmMauufi — 3T0 PACCTOSHHE MEXAY OCH-
MU JepKaTeJen.

Munumanbuans 6a3a u3MepedM# NPHMMMAGTCH € YYETOM MUHHMMAJIDL-
HOH KPYMHOCTH 3anoJHpTens, Ko lle Menee 50 MM, MakcHMaJ/bHas - -
2/3h (rpe h — BBICOTa MpU3M).

3.63. KpenJjenve npubGopos Kk obpa3suam OCYIIECTBINETCH ¢ IOMOUILIO
METANIHYECKHX PaAMOX ¢ MAEpXKaTeJHAMH HAH AepXKaATeNeH, 3aBHHYCHHLIX
B 3aKJiagHble ankepot Ju0O NpUKAeellbIX K Teay OeToHa.

3.64. Anxepbl 3aMOHOJHUMBAIOTCA p OeTOH TPH e€ro GopMoBalHIlL.
JlonyckaeTcsi xpenuTh aHxkepbl Kk 6GeToily nepej HCNBITAHHAMH. AJIA 3TO-
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ro B MeCTax HX KpelJieHna BRICBEpiuBaAIOT B TeJe 06eToHa OTBEePCTHH
H BBICOKONMPOYHLIMY PacCTBOPAMU 3aMOHOJHYMUBAIOT B HMX aHKephl,

3.65. epxartenun K 6eTOHY DEKOMEHAYETCA NPUKJCHBATbL KJECAMK Ha
OCHOBE SMOKCUAHHIX cMOJ. [Ipu 3TOM npHKAenBaeMas NOBEPXHOCTb
BOJNKKHA WMETb JOCTATOUHYIO NJAOHIaAbL IR o0ecnedYeHnsi HaHeKHOCTH
coeAuHEeHWA,

3.66. YcrpofictBo paa u3zmepeuns nedopManMi C NOMOIULIO HHAK-
KATOPOB 4acoBOro THIIA COCTOMT H3 caMmoro nupubopa, 3akpenyeHHoro
BEPXHUM JepKaTeseM, NOABHIKHONO YNOpa, 3aKPenjeHHOrc B HHKHEM
Iepxartese, M IUTAHTH, COEAMHAIOUIEH MOABHXHHA VIOD C TIOJIOBKOH
HHIHKATOPa.

s HajeXHOCTH cOeAWHEHUs B BEepXHEM TOpHe WITaHrd Jeaalor
JAYHKY B BHJE BOTHYTOM mNoJycepbi, TPEYyTOoJbHYID JIYHKY —— Ha no-
ABMXKHOM ymope. HuXHMA KoHen wTanry 006pabaThiBAalOT B BUjE c(epH-
YECKOH TOJIOBKM.

3.67. Ilepen ncnpirauuamu u nocse uMx caenyer ybeautbct B pa-
borocnocobGHocTH npubopa.

KpaTtkospemeHHbIE HCNBITAHMUS

3.68. [Inn cpaBHUTENbHLIX OLEHOK Pe3yJbTaTOB 3KCNEPUMEHTOB NO
M3YUEHHIO IJIUTeNbHBIX aedropMmanuit  kepam3utoberona HeoOxoaumo
NPOBOAMUTL KPATKOBPEMEHUDbIE MCMNLITAHHUA ¢ WEAbI0 ONpeAeNeHHs KyOu.-
KOBOH ¥ TIPU3MEHHOK NPOYHOCTH, a TaKKe HaA4YaJbhHOTO MOAYJAS YNpy-
roctd, HMcnbitanvsa cheixyeT npoBOAMTb Ha CTaHAAPTHMX oO0pa3nax u3
uccienyemoro Gerona (cm. n. 3.26) pasHoro BO3pacTta, B'TOM YHUcAe
o0si3aTenbHo B BO3pacre 28 cyr.

3.69. KyOul u npuaMmb aas onpegetielivis KyOGHKOBOH U NPUIMEHHOM
LPOYHOCTH KepaM3UTOOeTOHAa npU KPATKOBPEMEHHOM CXMaTHKH He0bxo-
AMMO MCHBITHIBATH HA OJIHOM M TOM Xe Tpecce.

A nOCTpoeHHNA KPUBOR poOcTa [IPOYHOCTH Kepam3urobeToHa RpH
CHKATHN, a TaKXKEe H3IMEHEHHA HayaJbHOTO MOAYAA YNOPYroCcTd BO Bpe-
Medd, o0pasub peKOMEHAYEeTCs HCMbLITHIBATL B Bo3pacte 3, 7, 14, 28,
60, 90, 120, 180, 270 u 360 cyTt, npHueM B KAaXAOM U3 YKa3aHHBIX CPO-
KOB AOAMHO ObiTb HCOLITAHO He MeHee TpeX NPH3M-GAH3HREUOB H TPeX
Ky0O0oB-0JH3HEU OB COOTBETCTBYIOIIEro CceucHH .

3.70. Ucnboitauusn obpasuos chaecAyeT MPOH3BORANTL B COOTBETCTBUH
¢ rpedosanuamn TOCT 24452 80

Onpenenenue geopmauni ycaaku KepaMm3uTooeToHa.
O6paboTKa aKCNepUMEHTANbHbIX NaHHbIX

3.71. Viamepenune jnedopmauui ycajaku KepaM3uToOeTOHa cCJaeayer
HAYUHATbL NPH eCTeCTBeHHOM TBepAeHHH OeToHa Cpaly nocjae O0OKOHYA-
H¥S1 €T0 CXBAaTbIBAHUA (3aTRepjAeHUn), HO He no3jHee TPEXCYTOYHOIO
BO3DAcTa, a NPH TEPMOBI2)KHOCTHOB o0paboTke OeToHa — nocJje OCTH-
pauust oOpasuos. o nHavana n3mepenud o6pa3nbt AOJKHBE XPAHWTHCH
npu remnepatype Bozayxa 20-4+3°C K OTHOCHTENLHON BJAXKHOCTH HE
sedee 90Y%, a nagee — npr Temueparype Bo3ayxa 20x3°C u omo-
CHTeJbHOR BJaxcHoctn 60x3Y%. Cpox nepsoro namepenust aedopmanuh
yCTRZHABJIMBAIOT C MOMEHTa u3rotosnenns obpa3llop B 4Yacax WA
CYTKax.

Nsamepenne pehopmaunii PeKOMEHAYETCH NPOU3IBOAUTL B TeueHue
nepBhlX CEeMKH CYTOK exeaHesHO, ¢ 7 no 15-e cyr. — uepe3 aenb, B RO-
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cieaywouine 45 cyt — jaBa pasa B Heleso, 3atem a0 120 cyr — opum
pas B HegeJlo u fgaJee, A0 KOHUA HOMLITAHKE — 2 pa3a B Mecdll,

[Tpy srom no/XHE ObiITh 3aUKCHPOBANE! AedOPMalMH B BO3PACTE
3, 7, 14, 28, 60, 90, 120, 270 u 360 cyr.

3.72. OrtcueTnl mo npuGopam 3aNUCHLIBAIOT B MYPHAJ, COCTABACHHLIN
no gopme Ne 4 (mpua. 2). OrHocuTelibHbie HedopManuy Yycaaku o6-
pasua es (f, {5) onpedeasioT no pe3yiabTaTaM HaGJIOAEeHHA B COOTBET-
¢TBHH ¢ TpebopaHuamu nn. 5.1, 5.2 T'OCT 24544-81.

3.73. llo nmamumm HaOmonennit 3a ob6pasyaMy ¢ Y4eTOM INOKa3aHHM
IIprOGOPOB Ha TEMNEPATYPHHIX 3TAJOHAX CTPOSATCA KDHBbIE MX YCaJaKH
BO BpeMeHd [0 ee PAaBHOBECHOro 3HawenHus (cm. puc. 2 npua. 3). Ha
3TOM TIpadHke OTMEYALTCA TaKMXe pacyeTHana InpeaeabHas BeJUUMHA
YCaAKH, olipeleifieMas B COOTBeTCTBHM € pekoMeHaauusMu n. 3.79.

3.74. PanuoBecHoii BIAKHOCTEIO OSTOHZ HA3BLIBAETCH €ro BJAXKHOCTB
Hociie eCTeCTBeHHOr0 BbIChiXaHun 00pa3los H2Z BO3RVXE A0 NOCTOAHHOH
macchl. JlocTosHcTBO Maccht 00pasuoB AOJXKHO ObiTb 32(DHKCHPOBAHO
TPHXKABN Ha TPeX NOCACAHHMX  B3BELWIYBAHRHAX ¢ HHTEpBAJOM B OJAHY
Hefesio. Bo BpemMa Tpex nocAeRHUX B3BelIHBAHUH 00534TEdbHO TOJIK-
It ObITh H3MEepeHn TeMmnepatypa M OTHOCHTEJbHAs BJAAMXHOCTb BO3-
AYyXa B NOMEUlEHHUH.

3.756. Ian onpepeneHun coaepaHua Bjard B OetoHe HeoOXomMMO
paselinBale ofpasnos. BapemtyBaHMe OOMKHO NPOU3BOAUTLCA B TE
K€ CPOKM, uTO M M3Mepenue jgedopMauH# ycanxd, Ha OOPa3UOBHIX Tex-
HHYECKHX Becax NepBOro kJjacca TOYHOCTH M ¢ HOMOLUBLIO DPa3HOBECOB
NEepBoOrc KJjacca TOYyHocTH. He DEKOMEHAYeTCA HCHOJIL30BATb TOPIOBHIE
Bechi M TUPH, TAK Kak onu ie oOsajaiot Tpebyemol TouHocThio. [lo
pe3y/abTaTAM B3BellMBaHWA #H TOCJACAYIOUlEro pacuetra BJAAronoTepb,
BJAAKHOCTA KepaM3HTOOeTOHa CTPOSATCA KpPHUBbIE M3MEHEHHMR WX BJIaX-
HOCTH TIO0 Macce BO ppPeMeHH A0 ee paBHOBECHOro 3HaueHH# (cM. puc. 4
npuit. 3). Ha 3T0M rpadmke ormeuaerTcsi pacyeTHas BEJHYHHA Hayajb-
HOM BJaxHocTH O6eToHa N0 Mmacce, onpeaesaeMass p COOTBETCTBHUM
n. 3.77

3.76. [To pnanHbiM Habaionenuit 3a oOpa3naMy CTPOHTCA KpHBas 3a-
BHCHMOCTH OTHOCHTEJbHMX jedopMalHil ycaakuk 3Tux o0pa3lnon ot
VMCHBLINERHA BJAaMHoCcTH OeToHa Mo Macce RO €e PaBHOBECHOI'C 3HA-
yeHdusi (cm. puc. 5 npua. 3). Ha a3tom rpaguke ¢ noMollbio 3KCTpano-
Ay (eMm. 1. 3.79) nocTpauBaeTcsi YYACTOK KPHBOM, COOTBETCTBYIO-
HHA jocyiuBanHio 00pasiloB A0 MX MAcChl B BhiCYMEHHOM COCTOSHHYU
(cM. . 3.78)

3.77. Pacuetnas peauunmna Hawaabnoil BJaxHoctH OetoHa W no

Macee ofnpesleasictes no gpopmyJe
W = (m—my) [my, (5)

re m, — MACca BAawmHoro o0Opazua Opy MepBoM BIpeIUBAHKN (B  Hauaae
AKCTIePUMEHTA; I, My - Macca cyxoro obpasua, r.

3.78. JlocymuuBanue o6pasios A0 CYXOro COCTOfIHHMSt AJIf onpejedc-
HAN MX «CYXOfi» Macchl My PEKOMEMAYETCH NPOH3BOAHThL HPH TOR Xe
TeMnepaType BO3JlyXa Haj OCYWHTEAEM B 3KCHKaTope.

Jomnyckaercs aocvuiBadie odpasiios ¢ npHMOHCHHeM METOAOB 9KC-
npecc-cyiKil OpH nopsuseHnnx Temneparypax. Ilpu stom Temnepatypa
cviikn suile 60°C nye pekoMenayeTcsl, TAK KaK BO3MOXHO HeoOpaTH-
MOC pa3pyllieHne HeKOTOPLIX KPUCTALNOTHAPATOB LUEMEHTHOrO0 KamHA.

3.79. PacuetHast npeae/ibHan BeMHYMHE  YCAAKW  KePaM3HUTOOETOHA
s (00, t@) HaxoauTes rpadHyecKy 3KCTPANOANPOBAHNEM KPHBOH OT-
HOCHTEALHOR ycaaku (cm. puc. O npua. 3) 10 BepTHKAIM, COOTBETCT-
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BYIOILEH pacyeTHON BSJIMMMHE HauvyaJbHON BJAXHOCTH OeTOHa no Mac-
ce (em. . 3.77).

[Tpepnesbuylo seanunny nedopmauuin ycaaku &g (oo, f) MOXHO
TaKXe ONpeieNIATb NOCTPOeHMeM aHarpaMMuel B ocax Af; Alles (£ ¢
B COOTBeTCTBHM C TpeboBanusmu n. 5.6 TOCT 24544 -81 .

3.80. Kosdpduunent nuHedvol ycaaxn OetoHa P npeacranpnger co-
O0ff OTHOCHTEJbHYIO AedopMaluil YCaAKH, BbI3bIBaEMYI0 YMeHbUIEHHMEM
€ro BJIAMHOCTH MO Macce Ha eJAMHMILY NPH paBHOMEPHOM BLICHIXaHWH.
OH onpenensieTcss Kak TaHreHC VYrJja HaKaOHA KPHBOH OTHOCHTEJbHBIX
AedopMaliuil ycajiky KepaM3HTOOeTOH2Z K OCH HUIMEHEHUH €ro BJaXKHO-
cTH o macce Pp=tg a (cMm. puc. o mpua. 3).

3.81. PeayabTaTel 00paboOTKH 3KCNEPUMEHTAJbLHBIX AAaHHBIX PeKo-
MEHJYETCA annpoKCHUMHUPOBAThL HaAJdexallUMH aHaJUTHUYECKHMH BbIpa-
XKEHHAMHM B 3aBUCHMOCTH OT LeJed 3KcnepuMmeHTa. 3aBUCHMOCTh TEKY-
IUX OTHOCUTEJbHHIX aedopManuil ycaiky oT BpeMeHH HalOJlofeHyui pe-
KOMEHAyeTCs ONUCHLIBATH BhiDaXeHUEM

es(t, tw) =g (00, o) [l—e™ e’ (6)

rae ¢ — napaMerp, noabmpaemMpil No ONBITHLIM JAHHBIM M3 YCJIOBR HaK-
JAydUie anmnporRCUMANMUNI 3KCIePNMeHTAJILHBX KPHBLIX.

w)

Onpenenenue pedopmanni NoJa3yyecTu
KepaM3uToO0eTOHA N 00paboTKa IKCNEPUMEHTAJNbHBIX
AAHHBIX

3.82. 3arpyxeHne o06pas3noB M un3Mepenue aedopmMaluil NOJ3YUYECTH
cJelyerT OCYLLeCTBJSATb, KaK NPaBUJO, NPu AOCTHXKEHUH OeTOHOM mnpo-
eKTHOH MpPOYHOCTH HA CXKaTue, T. €. B Bo3pacre f[p=28 cyr. B cayuae
HeOOXOIUMOCTH HCNbLITAHMA MOXHO HauyMHaTh M B Jpyrue CpOKH, IIpe-
aycmaTpupaeMmbie nporpammon uccieproBanud, Ilocae oxoHuanua Ha-
IPYXEHUSI OTCUeThl 10 npubopam pekoMmenayercsa OpaTb uepes /s, |,
3, 6 u 12 y, B nocseaywupe 6 CyT — exeaHeBHO, ¢ 7 110 15-e cyT —
yepe3a Zenb, B nocheayiomue 45 cyT — 2 pasa p HejAealo, 3arteM 10

180 ¢cyr — 1 pa3s - HememoO M jaJjee, A0 KOHIA HCCJASJOBAHHH, Kak
npaBuno, 2 pasa B Mecau. Ilpn sToM ROMKHEI ObITH 00si3aTeNbHO CHA-
Thl OTCYeThl no npubopaM uepes !/o m 3 u, a Takxe uepe3 1, 3, 7, 14,
28, 60, 90, 120, 180, 270, 360, 480, 600 nu 720 cytr nociae Harpy»xeHHus.

Ha neHarpymeHHux ofpa3nax-6JusHenax uaMepeHns nedopMmamuit
MPOU3BOJAAT B T¢ e CPOKH, UTO M HA HArPyXeHHHIX.

3.83. Orcuett no npnb6opaM B HMpomecce 3arpy;KeHUs 3aNMUCHIBAIOT
B XypuaJ, cocTapjiedHet no ¢opme Ne 5 (mpua. 2), a pe3yabTarTh
HaJoaeHHin 3a AJUTENLHBIMH Jedopmaluamu o0pasuoBp — B XKypnan
no ¢opme Ne 7 (mpun. 2). OTHocuTeNbHble NoOJHble AedopMallup 3a-
rpyxeHHniX o6pa3noB, a Takxe jpedopManuuy nog3yuectu ee (4, fo)
OMpEeeaAIOT B  COOTBETCTBMH ¢ TpeOOBaHUSIMHU nn. 5.1—bH
FTOCT 24544 —81% PeaymbraThl BCEX  BHYMCJAEHHH 3aNHUCHLIBAIOT B
XKypHaJj, coctapjgeHHbId no dopme Noe 6 u 8 (npua. 2). Tam xe 3anu-
ChIBAIOT 3HAUYEHHS mNapaMerpoB nogasydectH OeroHa (cm. nn. 3.7 un 3.8).

3.84. [Ipy xpaTKoBpeMeHHLIX MHCHBITAHMAX KOHTPOJLHHIX 00pa3LoB-
Oan3nenos (cMm. mn. 3.68—3.70) noJsyyaloT JAaHHBIE, XapaKTepH3Yolne
H3MeHeHHe (H3MKO-MEeXaHNYeCKUX XapaKTepUCTHK uccaeayemoro OeTona
B0 Bpemenn. llocsie OleHKM HaREXKHOCTH H JAOCTOBEDNOCTH 3THX JAal-
HIX (cM. mn. 5.1—5.10) CcTpPOAT COOTBETCTBYIOLIME KPHBbiE 3aBUCHMO-
CTH NDOYHOCTH H MOIYJA YNPYrocTH OT BO3pacTa OeToHa.
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3.80. [laa xaxnoi cepun o6pasnos, 3arpyKeHHBIX HAJUTEJbHOH Ha-
[PY3KOH, CTPOAAIT KPHUBYIO 3aBHCHMOCTH VAedbHBIX AedopMmanuii Moasy-
YECTH MM OTHOCHUTEJbHBIX AedopMauui noJ3y4ecTH OT BpeMeHH (CM.
puc. 6—8 npua. 3).

[TonyueHHble 3aBHCHMOCTH aNNpPOKCHMHUDVYIOT ¢ MOMOUIBIO HajJexa.
IEro aHaJUTHYECKOro BhIpaXXeHHd.

3.86. I[lpesencHoe 3HaueHnme yhaeanHOH gedopMaIUH  NOJ3YUECTH
C(oo, f;) uiM OTHOCHTENBHOR JedopMalluy noj3yuectH e, (oo, #p)
ONpPeNeNasiioT MocTpoeHHeM auarpamMMot B ocax Al AL/C(E, 1) wnam
Atlec (¢, ty) B coorBercerBuu ¢ TOCT 24544—81*

3.87. Ins annpokcuMauMM KPHUBBIX JHHEHHBIX VyaedbHBIX JedopMa-
UHH NOJI3yYyeCcTH XepaMauToG6eTOHa Ha KapOOHATHOM TecKe MOJIOAOro
BO3pacTa ¢ (PHUINKO-MEXaHHYECKHMH CBOWCTBAMM, HEHHBAPDHAHTHRIMH OT-

HOCHTEtbIIO HaYaJa 3arpyxeHns, PEeKOMEHIAVETCS NPHMEHSATbH BHBIpaXe-
HHE

C(t, to) =C (oo, to) [1—ke V1), (7)

rje £ n vy, — napaMeTps!, noadHMpaeMble IO ONLITHEIM NAHHKIM H3 YCHOBUH
HaMayvllell annpoKCHMaOUM SKCNEPUMEHTAJbLHBIX KPHBBIX.

4, UCNOJBbB3OBAHHE MATEMATUKO-CTATHCTHYECKHUX
METOOOB NPHU M3YYEHUHU YCAAKH H NOJ3YUECTH
KEPAM3UTOBETOHA HA KAPBOHATHOM NECKE

H NOTEPb NPEABAPUTEJIbHOIO HANNPA)KEHHNA

B APMATYPE

4.1. MateMaTUKO-CTaTHUCTHYECKHE METOJAbl NPH H3YUEHHH  YCadKH
NOJI3yuYeCTH W IOTEepPb INPEABapHUTENbHOTO HAaMpPsXEHHA OT HUX B apma
Type PEeKOMeHAVeTCHA NPYMEHATb B CASAYIOUWIHMX CJAyvyasx:

npu o6paboTKe pe3yabTaTOB TPAAHUHOHHO MOCTABJCHHHX («Mnac-
CUBHBLIX») 3KCMEPHUMEHTOB C IEeJbl0 OUHEHKH HMX HAaAeXHOCTH M HAOCTOBEp-
HOCTN ~— MNEPBLIH CAYyYaHu,

AJil MOJIYYEHUS MU CTATHCTHUECKOTO aHajau3a MaTeMaTHuYeCKHX mone-
JeH, OTpaXaWIIHX 3aBUCHMOCTL NAapaMeTpoB, YHCAEHHO XapPaKTepH3YIO-

UIHMX HCCaeAyeMhule sBJeHHs (ycaika, OJA3ydecTh, HOTEpPH nNpeABapH-
TeJLHOT0 HANPAMEHHA)- M NO3BOJAWIIHX NPOrHo3upoBaTh BEJIHUHHBI
3THX NAPaMETPOB p 3aBHUCHMOCTH OT INPEABAPUTESHHO BHIOPAHHHIX dak-
TOPOB H MX B3aUMOJEHCTBUH — BTOPOH CJyuaH.

4.2. B nepsoM cJayuae HCNOJB3YIOT MNPOCTEAIINe CTaTHCTHYECKHE
OLGHKH COBOKYIIHOCTER 3KCNEpPUMEHTaJbHBIX JAaHHRX, Meroauka onpe-
JAeJICHUS 3THX OLEGHOK IMpUBeAeHa B NH. 5 HacToAlIUX PexkomeHzanui.

4.3. Bo BTopoM cayuae HCNOAbL3YIOT (PAKTOPHEIA PerpecCHOHHLIA HJH
AUCNIEePCHOHHEBIl aHauu3, obpabarTwidasg pe3yJasTaThl KaK <NacCHBHOroO»
IKCMEePHMeHTa, TaK M <«aKTHBHOro», NMOCTAaBJEHHOTO IO 3apaHee COCTAB-
JeHHOH cXeMe (nJaHy), o6Jjajaiolied ONTHMAJbHBIMH CBOHCTBAME C
TOUKH 3peHHa o00beMa 3KCNepHUMEeHTaJdbHhIX paboT M CTATUCTHYECKUX
TpeHoBaHuN.

ITocranoBka, npoBeseHue u 00padoOTRa pe3yabTAaTOB AKTHBHOTO 3KC-
epUMeHTa OCHOBAHBI Ha MeTOAaX MaTeMaTHYeCKOH TEOPHM 3KCNEpHMEH-
Ta (MT3), no3BOJAAIOMMX XOCTHTHYTh HaMeuUeHHOH LeJay B KpaTuafline
CPOKHY M NP MHUHHMAaNbHLIX 3aTparax.

Aty meroan! ocobenHno sddekTHUBHLI NpM HcchaeaoBaHuy OeToHOB Ha
HOBBLIX BMJAX 3aNoJguMTe IeH, BJAUAHMNE KOTOPHWX HA AJHTe/bHEIE NPO-
flecchl M3y4eHo 11eJ0CTaTOodHO.
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4.4. Tlpn wncnoap3oBanun  Metonos MTI paa srcnepumenrtaabHord
H3YYeHUST yCcalnKky, MNOJI3yuecTH H CYMMAapHBIX [OTeph NpeABapHTeNbHo-
'0 HanpHXeHHA OT HUX pPEKOMEeHJAyeTCcR MPHMEHATb KOMNAKTHBIE CTa-
THCTHYECKHe TJaHn bDoxca-DéHkena BToporo nopajxa naJs8 JRBYX WIN
Tpex (aKTopoB, BapbHpPyeMbIX HA Tpex YPOBHAX (COOTBETCTBeHHO NJa-
it tuna 32 u 3%). M3 naana tuma 3% npu drkcuposaHuH moGoro u3
TpeX (PaKTOpPOB Ha MOCTOAHHOM YPOBHe MOXXHO NOAYYHTH NAaH THna 3°.
YkazaHHas o0coGeHHOCTb TAKMX NJIAHOB MO3BOJASET B PaMKax OAHOIO
IKCTIepUMEHTAa H3YuYaTb YCaAKy M I0J3yuecTh KepaMautoberona. [laam
tuna 32 (t1aba. 4, BoinedeHHBIH Y4acTOK) PeKOMEHAYeTCs NJif H3yue-
HUA ycaaku, naan Tuna 32 (tadbn. 4) — AJA8 H3YUeHHd TOJN3ydyecTh, 2

Tabanuna 4

. _ ___(barTopH
HoMep cTpOHH — —
IIJJaHa
X, X2 X3
8—11 +1 +1 D
13, 14, 2, 3 mall 0 =+
15! 12: 4: I 0 i] ill
o—7 0 0 0
| |
06a nJjlaHa — JAasl U3yueHHS roTepb MNpeABapHTeNbLHOTO HANpPAXKEHHS.

O6paboTka pe3yJbTaTop HNOCTABJEHHOTO TaKuM 00pasoM 3KCNEpUMEHTA
MPOBONUTCH METONOM DEerpecCHOHHOI0 aHaAu3a, KOTODHH BKJIOYaeT B
ceGf INOCTPOeHHe YpaBHeHWs perpeccud (MaTeMaTHUYECKOH MOJenH}
oObeKkTa HccaemoBaHus (ycaaka, mogasydecth) (4.23) M CTaTHCTHUECKHH
avaJin3 storo ypassHenua (mm. 4.24—4.27).

ITou ucnoasvszopauun Merogaos MT3I agaa skcnepHMeHTaNLHOTO H3Y-
YeHHUA TOTEPh NPEABAPUTEJLHOTO HANPSAXKEHUS B apMaType pPEeKOMEHAY-
eTcA NpUMEHATb ABYX(PakTOopHuiA maam (cM. Tabn. 10) ¢ onuHaKOBRHIM
MJIM pasHbIM HUCJOM YPOBHEH BapbBpPoBaHHA (DAKTOPOB B 3aBUCHMOCTH
OT [OCTABJEHHOR B 3SKcnepuMeHTe 3apaud, OO6paboTka pe3yJbTaToB
HOCTABJEHHOTO TaKHM 00pasoM 3KCMEPHMEHT2a IIPOBOAHTCH  METOHOM
AHCHEePCHOHHOTO aHaJH3a, KOTOPRIH B AAHHOM caydae BKJIOUaeT B Cedd
OUEHKY CYLIeCTBeHHOCTH BIHAHHMA HA3HaYeHHRIX (AKTOPOB H UX B3aH-
MOAEHCTBHA HAa H3YUaeMbIH InapaMeTp (NnoTepy npeABaApHUTEbHONO Ha-
NpsXKeHHa ).

4.5. ITpy uagzpavenuy GaxToOpoOB caelyeT HCXOAUTh U3 NOCTABJICH-
HOH B S3KCnepHMeHTE 3aXauy, BbIOMpPAsT B KauyeCTBE BAPbHDYEMBIX Te
(pakTOpbl, BJAMAHNE KOTOPhIX Ha HCCAQIYEMOe sBJeHHE HaMeuyeHO H3Y-
YuTh (11. 3).

46 B kaueCTBe OCHOBHbLIX (aKTOpOB, BJHAHHE KOTOPBHIX Ha YCai-
KY, NMOA3y49ecTh KepaM3auTo0eToHa M NOTepPpH npeABapuTeJIbHOrO Hanps-

MEeHUsE B apMaType cjelyeT H3YuHuTh B NEPBYIO ouepelb, PEKOMEHJY-
€TCH MNPHHIMATG HEKOPPEJHPOBAHHBIE TEXHOJNOrHYeckHe GaxkTophi co-

crapa (He3aBHCHMbLIE fepeMeHHble), BApbHPYA KOTOPBIMH MOXHO B 3Ha-
YHTEALHOR CTENeHW BJHATbL HA IPOYHOCTHHE K AehOPMATHBHME Xapak-

TePUCTHEH KepaM3uToOeTOHA.
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4.7. B KayeCTBe (MAKTOPOB, BJAMSHHME KOTOPHIX HA [OJ3YYeCTb ¥ NO-
TEPH MpPeABAaPHUTENIbHOINO HANpPAXKEHMs CcAeAYeT H3YUMThb B MEPBYIO oOUe.
pellb, TOMHMO OCHOBHBIX TEXHOJOr¥4eCKHX (akTopoB JHO0 BMeCTo HHX,
PeKOMeHAYeTCH NPUHUMATh JONOJHHTE/bHEIE — YDOBEHb O0XKATHA H
BeJHUHHY BHelllHed Harpysku.

4.8. ®akTopn! M peKOMeHAyeMble 3HaueHHsi HHTEpPBaJIOB HX BapbH-
DOBaHUA NpuUBeAeHHt B TalbJ. 9.

Tabauuma 5
HaumMeHopaHBe
Ni T'pynoot ¢danTopoR {(KOOAH- HNHTepBaJIb!
o. T, (haKTOPOR poBaHHoe 00Oo3Ha- BapbUPOBAHUST
YeHue)
T l
{ OcuoBuple  Texuo-| Pacxon uemenra 11[20—30%  pacxona
Joruueckue dakTo-|Kr/M3 MAM  KJacc|Ha OCHOBHOM YpOB-
Dbl KepaMauTobeTona |He
no IMPOYHOCTH Ha|
cxkartue B (X))
| .
9 To xe ArperatHo-ctpyk- |Mo 50% 3nauenus
TYPHHRH PaKkTop OCHOBHOTO YPOBHA
| M/(M4-K) X, |
3 NononnuTteavumit | YpoBenb  obxartua|40—60% 3Hauennd
'd)m{'mp (npu  m3y-| M (X3) | OCHOBHOTI'O YPOBHH
YeHHH NON3YYECTH)
1
4 To xe | YpoBeHb  ob6xartusi| 60—80% 3navenus
X3 Jgubo X Ha OCHOBHOM YpOB-
He
5 » Beanuuna sBuewned|B sasucymoctd 0T
uarpy3xk Xa Jubo|nocTanaeHHOR  3a-
Xz Raun

4.9. Yposur BapbHpOBaHHA (PaKTOPOB, yKa3aHHHIX B Ta6Ga. 5, cJe-
AYyeT Ha3HavyaTh NO pPe3yjabTdTaM npeABapUTENbHBIX ONbITOB HCXOASI U3
VCACBUA HX COBMECTHOCTH.

4.10. Tlocne nasHauenus ypoBHEH BapbHpPOBAHHSA NEPEXOAAT OT Ha-

TypajbHbIX 3HAYEHHH (AKTOPOB HA YPOBHSAX K COOTBETCTBYIOIMM KO-
AUPOBaHHBIM. YCN0BUS KOAHPOBAHUS 3aJal0TCH COOTHOUIEHHEM

xi=(X1—Xg)/A X, (8)
rRe }iﬂ — HATYPanbHoe 3HAaYeHNe PAKTOPA Ha OCHOBAOM YDOBHEe, x; — HO-
HHPOBaHHOe 3HJAYeHue QaKropa; I, — HATYPAALHOE 3HayeBRne @(arTopa Ha
BePXHEM M HMHeM YypoBHe, A X -— HHTepBaJl BapbUpPOBaHUA daKTOopa.

4.11. Bapboupys pacxon nementa (raba. 5) npn nocrosnom pac.
XOAe BO/AH, MOXHO NOJYYHTbL HeKHH (3aRaHHblll) AHana3oH HPOYHOCTH
COCTABOB KepaManrodctTona.

4.12. B pamkax npeajaraemoil MeTOAMKM NCCJIEAOBAHMA COPT, aK-
THBHOCTb I MHHEPAJIOTHUECKHH COCTAaB UEMEeHTa, 3epHOBOH COCTaB M
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(A4

Tabauna 6

KOHTPONIRpYeMEIe NapaMeTphl

Odmunii BHQ MaTeMATHYECHHX Mogeseit,
Xapak- a3 ONHCLIPRIDHINX KOHTDOJMPDPYEMEIS
TepHC THICH Haagavyelpe HanMeHnonaHue O§o3znaueHe 0 o napaMeTph
Hsyuenne OTHOCHTENbHEIE nedbopmanuu; 8¢ (¢, fo) I yl...] =bo+bixyFboxa-baxsbyox 1 x2+
NOJ3YYECTH |moJI3yuecTH. C (¢, tp) 2 +013%1X3+b2axox3 40y 1 x 2
o YaenvHnie aedopMallid 1noa3y- C *(t, to) 3 + b,, %2+b3sxs? (9)
iz YecTH
o
S
= Hayuenne  |CymMMapHbie nNOTepH npeABapH- o.(¢, 1) 4
S notepb TeJbHOr0 HAanpsiXXeHHA OT NoJ-
l 3YU4ECTH H YC2AKH Mopeab (9) un (10)
MNayuenne OTHOCHTEAbHBIE nedopManuu es(f, £o) 5
ycaaKkn YCanKu
H3yuenune Ky6ukopass npoyHOCTb B BO3pa- Rog 6
CBOACTB, co-|cTe 28 cyT
= NYTCTBYIO- o Renits) ,
= lux napa- (l1puamenHass NpoYHOCTL B MO- snllo _
§ MeTpaM MEHT 3arpyXeHus AJHTeJbHOM yl.. .| b‘_'l_'lab";_,t g:_%ﬂxi_';b”x'xz'l'“m
& [ Ne |5 Harpysxoi HATTRT2
oo
E Havanpnmi MOAYJIbL  YNPYTOCTH Ey(li) 8
é% B Ro3pacrax {;




NPOYHOCTb 3aloJHHUTENEeH, NPOROIKHTENBHOCTD NEpPeMElIMBalHA MU Cno-
co0 ynaoTHeHHs cmecH, MacuiTabHeil ¢axrTop, BospacT OeToda K MoO-
MEelITy Hayaja oTCYyeTa naedopMalui, YCJNOBHS TBEDAECHHS M JApyrue
dakTops! caeayeT YAGPKHBaTb Ha MOCTOSHHOM YDOBHE, CYMTaa  UX
BAMSIME HA HCCJCAYyeMble XapaKTEDHCTHKH He OCHOBHEIM (BTOPHYHBLIM).

4.13. Ilpan HeoOXoAMMOCTH Yue€Ta YKa3aHHHX (aKTOPOB, KOMIIJEK-
TYSl MJaH 3KCIepHMeHTa ONBITHHMH o0pasiamMy, JHONMYyCKAeTCA ANA KaX-
A0ro onbiTa (CTPOKKM 1JaHa) npeaycMaTpusaTk XyoJaupylonine obpas-
bl RJIA BapbupoBaHua (GaKTOPOB, YKa3aHHLIX B . 4.]12.

[lpy 3TOM caefyeT YuHTHIBATh, 4YTO pe3Koe ypeaudeHne o6bema
IKCIepUMenTa B 3TOM CJydae YBEAHYHBAeT MNPOAOIKHTEIBHOCTD HAOArO-
TOBUTENLHLIX paboT.

4.14. Bausinue YyCJAOBHH BHeUlHel cpeAbl (TeMneparypa, BJaXKHOCTb)
B NEPHOL HNOArOTOBKH 3KCHEpHMEHTa cJaeAyeT CBECTH K MHHUMYMY,
YTO B WU3BECTHOM CTENeHH JOCTHUraAeTCH NpPHMEHeHHeM PpPEeKOMeHAYEeMbIX
CTATHCTUYECKUX TIJIAHOB, Y/JIOBJICTBOPSAIOIW{UX YCJOBUI0 KOMIAKTHOCTH,
T. €. B KaXMAoM ONbiTe njlaHa Majioe KoJmuectBo obGpasnos (n. 4.4).

Kpose Toro, omnbiTHele o0pasukl pPeKOMEHAYETCS H3FOTOBAATh MO
cocTaBam (3aMecaM), B Kkaxaom 3amece TexHoJoruueckue G¢axtopo!
3aPUKCHPOBAHBL! HA NOCTOAHHOM YDOBHE.

4.15. KadecTBeHHbIl KOHTPOJib BO3MOXHMHIX H3MEHEHMH TemIeparyp-
HO-BJ2)XXHOCTHOIO pPeXuma B npolecce sxcnepuMeHta oOs3artesen W
OJXKEH TPOBOAMThCA 10 MeTOAMKe, M3aoxenHuod B nn. 3.13—3.15.

4.16. B coorBeTcTBUM ¢ 3ajauell HCCJENOBAHHA B KadecTBe KOHTPO-
JUPyeMblX pPeKOMEHIYeTCsl NPHHHMATH NpHUBedeHHble B T40J. 6 CooTBer-
CTBYIOUIME OCHOBHHIe napamerpnol Ne 1—5, Ias xoHTpoJasi M aHaau3a
CYIECTBYIOLIUX XAPAKTEePHCTHK NPOYHOCTH M Ae(POpPMATUBHOCTH CaepyeT
NPUHUMATL JOMOJIHHTEJNbHblE KOHTpOJUPYEMble napametTpnt Ne 6—8
(Taba. 6).

4.17. YuutniBasa OCOOEHHOCTH PEKOMEHAYEMBIX CTATHCTHYECKHX mRJa-
HOB Dokca-DenkeHa aJi1 nonyyeHuss XapaKTEPUCTHK KOHTPOJMPYEMBIX
[lapaMeTpos, AONYCKAETCH IJAaHHPOBATh JIKONEPHMEHT ¢ OJAHUM oOpa3s-
IOM B KaXJ0# cTpoke mjaana. OAHakKo NJs NOBHLILUEHWA TOUYHOCTH pe-
3YJLTATOB PEKOMEHIYeTCA CTaBHTh INapaJjuie/bHble ONLITH BO  BCeX
cTpokax mJiana. PekoMenayemoe KojanuecTso 00pasnos AJs NOAYyUeHHSN
YKa3aHHbLIX BLINIC XapaKTepHCTUK B 3aBHCHUMOCTH OT COCTaBa npHBEAe-
Ho B tabm 7

Tadoauma 7

i e e e el S, S il

PEHOMEHIYeMOe KOJIMYeCcTBO oopasion

KOHTDONU-
N D Nt COCTaBA

PYEeMoro — - ——
napandMerpa

(uo Taba. 6) I i1 1901 18Y A VI YII | VI IX
1, 2 3 4 4 2 2 2 2 | 4 4 4
4 9 4 2 2 2 2 2 2 2
5 3 3 3 3 3 3 3 3 3
6 2 { 3 2 2 2 1 2| 2 2 2
78 2 3 1 l I l 2 2 2



JonosmuureJbHO K YyKasanHeiM B Tabsa. 7 oOpasiiaM H3 KepaM3H-
ToOeTOHAa 1-ro cocTaBa M3rOTOBJfIETCA TPH o0pa3na — TeMnepaTypHEe
aTadonn (m 3.29).

4.18. Ilpyn wn3roToBJeHuH ONBITHBLIX 00pasloOB AOJ/KHB COOJIOAATHCA
TpeGoBaHNA, H3JIoKeHHBle B nn. 3.16—3.27.

4.19. MeTonvka 3KCIEPHMEHTaJbHOrO OIpPEJe]eHUs] KOHTPOJUpYe-
MLIX TIapaMeTpoB H3JIoXKeHa B I, 3.

4.20. UcnuiTauns COOTBETCTBYIOLIHX ONBITHBIX 06pasnoB AJIA TOAY-

YEHUS CONYTCTBYIOUIMX NapaMeTpoB  cAeayeT INPOBOJHTbE  COIVIACHO
nn. 3.68—3.70.

4.21. Ias oOpabGoOTKH NOAYYEHHBIX pE3VJIbTATOB MAJS KAXAOrO KOH-
TPOJAHPYEMOro napaMeTpa coOCTaBJsfeTcsi pacueTHas MaTtpuua (rtabn. 8).

4.22. [das pacuetra nnasa 32 pacueTHasg MarTpulia npeobpasyercod
HCKJIUYeHueM u3 Ttaba. 8 rp. 4, 6, 7, 10

4.23. PacueTtnl cBOASITCH K MNOJY4YEIIMIO MaTeMaTHUECKHX MOJeJieH,
oOlKUE BHA KOTODHIX MNpeacTasJten B Tabha 6, B 3tux mouensax (ypas-
HelIUSX perpeccHu):

Xy, Xy, X3 — HKOJUPOBAHHBIE 3HHUYEHHSI BAPBUPYEeMBRX (PAKTOPOBR {(4YJdeHLI YpaB-
HeHUA perpeccun); by, bi(ﬁ) by bf)' — HKoddHIUMEeRTH IIPU JJeHaXx ypaBHe-

HM perpeccuy, rnojydyaeMble MeTONOM HAMMEHBIIMX KBANDATOB,

rie

b":%yau/"o: (1)
bg(_,') -“—Ta[‘(f)y]r (12)

R
by=T,(iiy)+T5 2 1(-’3-'39)—-7’2 (0 y); (13)

fl =
b;j=Ts(ity), (14)
roe To—Ts — nDoOCTOAHHEIE KO3hdHAIMEeHTs! (KOHCTAHTHI), NPHHHMAaeMble IO

Ta0m. 9; [i(y], (ify), (iy){0y) — COOTBETCTBYIOIIUE CYMMBL, OIIpeaesisieMble 1o
pacueTHon marpune (Tabmn 8); n;, Yy — COOTBETCTBEHHO, KOTHYECTBO ""HY-
JIeBBIX’’ TOYOK IUIAHA U 3HAYEHMNO KOHTPOIMPYEMOTO NapaMeTpa B & -1 Y’HYfe-
BON” Touke; Yog » Yog» Yoy — SHAUCHMS KOHTPOIMPYEMBIX NAPEMETPOB B
ITHX TOuKkax (cTpokm N° 5, 6, 7 TaGn. 8).

4.24. llocae 3aseplleHHsl pacueroB JUIA  KaXAOT0 W3 NOJYYESHHBIX
YPaBHEHHI pPerpeccUd 1POBOAUTCH CTATHCTHYECKWH aHaJJ M3, KOTODHIH B
NAaHHOM cJyuae BKJOyaeT B ce0f OUEHKY 3HAUMMOCTH Ko3(ddHUneHTOB

NpH 4YJICHaX PErpeCCHH H NPOBEPKY aAJAE€KBATHOCTH YDPaBHEeHHA perpeccuu
SKCINECPHMCHTAJBHBEM JaHHLIM.

4.25. OueHka 3HAYUMOCTH KO3(hDHIMEHTOB NPOHM3IBOAMTCA MO I-KpH-
Tepuio Crtoiogedta, CoOOTBETCTBYOLLHE BBIUHCJACHHS  BHINOJHAIOTCE B
cleayIoilled Mocaef0BaTeNbHOCTH:

a) 1o pe3yJbTaTaM 3IKCMEDHMENTOB B <«HYJEBBIX» TOYKaxX IJiaHa
onpepesaerca JIUCHEepCHS BOCMPOH3BOJIHMOCTH KOHTPOJHPYeMOro napa-
MeTpa (owWubOKa 3kcnepHMmenTa)

n
0
323=12 (you‘—yu)szs. (15)
rge ¥, — CpenHeapapsMeTHYecKoe 3HaYeHHe KOHTPOJAPYEMOro mnapaMerpa 1o
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THYNEBHIM TOUKAM MNaHa; f_ — uMcro eTeneHei cBoGoME! AUCHEpCAN BOCTIPO-
Y3 BOTUMOCTH;

0) no HMKenpuBeAeHHHIM GOPMYJaM ONPEREISIOTCH CpPeIHEeXKBAADa-
TUYCCKHE OTKJOHEHHA (oumIndkyu) XKO3PPHUIUHEHTOB YpaBHEHHUS pPerneccHH

Soo=T: V' 25 (16)
So=Ts V 82, (17)
Soy=Ts V' S, (18)
St;5="T1o V' sz, (19)
raie T7—T,, — nocToAHHble roHPPHIIMEHTH (KOHCTAHTLI), IPUHAMAaeMBie TIO

7205 O

B) pacueTHuie 3Haweuus (P -kputepus CrbiogeuTa OnNpeneJasioTCS
I Ka}XAoro KodduumelTa ypaBHEHHA perpeccuu mo dopmyaam:

th, =10l /St (20)
fEﬁIbII/Sm; (21)
tgﬁzlbiiwsb“i (22)
fgu=|btj|XSb,j. (23)

Onpegesenne caeayer HauuHaTh C HAHMEHbWNX 1o aGCOMOTHOMY
3HaAUYEHHIO KOI(PPUIMeHTOB.

4.26. Ecan pas 3apaHHoro ypoBHS 3HauuMocTH  (peKoMeHnayercs
upuiumath a=0,05) npu umucne crenenel cBoboAwb [o=7rg——I1

tp>tTaﬁ."[ , (24)

TO NpPOBepsIeMBIH KO3(QHIUHUEHT npH3IHAETCH 3JHAUUMLIM (a‘mﬁ‘rl — Ta0-
JUYHOe 3HayeHne KpHTepusa CTHIOMEHTa, NpPHHHMaeMoe IO TIpuia. O).

[Tpr HeBblMONHEHHHM HepaBeHcTBa (24) COOTBETCTBYOINA KoshdHIHU-
eHT He3HaYUM KM MOXeT OblTb HMOK/IOYEH W3 ypaBHeHus perpeccun. Ko-
3QPUUHEHTH NPH KBaAPATHYHBIX 4YWJeHaX JIONYCKAeTCA OCTaBJsTb B
ypaBHEeHHH, NaMe €CAH OHHI He3HAYMMbl. JTO nospoaser u3ibexarte MI0-
NOJHHUTENbHBIX BBIYHCJACHHH, CBH3aHHBIX ¢ MEPECUETOM 3HAUUMBIX KO3(-
(PUUUEHTOB ypaBHEeHUs perpeccuu.

4.27. Tlocne npoBepkH 3HAYUMOCTY KOI(P(PHUHEHTOB TPOHIBOAMUTCS
NpoBepKa AAEKBATHOCTH KAaXAOr0 OTKOPPEeKTHPOBAHHOTO (C YydYeTOM
3gauuMblX kKoaddHuMeHToB) ypapHeHusi perpeccHy. CooTBeTCTBYIOLLHE
BLIYUCJIGHHA BBINOJAHAIOTCH B CAeAYIOIEH NOCJAeJ0BATENLHOCTH:

a) 1o 3IKCIepUMEHTAJbHbIM H TEOPeTHUECKHMM 3/1aYeHUSAM KOHTPOJIH-
pyeMmoro napaMerpa (B KaxXJAOH TOYKe MAaTpPHUILI) ONpeaelfieTcss OCTa-
TOUHAA CyMMa KBapaToB

15 -~
Soct =X (§y—yu)?, (25)
o~ u=1
rae ¥y, ¥ Yy — COOTBETCTBERHO 9KCIepUMeHTaNIbHOoe M TegpeTHUECKoe 3HAa-

YeHHS KOHTPOJHPYEMOro IapaMerTpa B u-# ToYKe IIJaHA;

23



9¢

L

v Y7

CTRO-

{oNnI-
Ta)

JInHeltnLIC
aderTn

mal?h?lf".lee% A Hngﬁlaewe
XX X1X3 XXz x2 X2 X%
S 6 7 8 9 10
o [ 0 | + [ 0 | + | +
0 — 0 + 0 -+
0 + 0 + 0 +
0 0 -— 0 + —+
O 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
+ 0 0 + + 0
— 0 0 | + + 0

JAAYeHNuA KOHTpPO-

JRPYEMOro
napamMerpa
OTIRIT- pacHer-

HLle ~

¥l .. Vgl. ..l

11 12
Y1 0]
Yo Yz
Ya K
Ys Y
Ys Ys
Ye Ys
Yz ki
Ys Ys
Ya Ya

(yu'_"yu]

13
Yi—Y

;2""!/ 2
;3'—!! 3
Ye—Y4
;5'— Ys
Ys—Ys
;?‘_y 7
;a-y 8

Yo—Yo

TaG6aunoma 8

e

14
(11—Y1)?>

(;r-yz)2
(95—a)?
(4s—1s)?
(;;—‘95)2
(46— Ys)?
(47—y1)?
(;r—ya)z

(;a—ys) Z



LT

10 — - 0 —
11 — —_ 0 -
12 0 — 0

14 — 0

15 15
[i{i)y] = Ex;(;)u yu (1Jy)= Eix
U H=

rae u — HoMep CTPOKY MaTpuuLt IaHa.

+

13 -1 0 -+ 0 -+ 0
+
+

+ +

-

+ +

+ 4+ +

o

0 Yo
0 Y1
+ Y2
+ 2k
+ Yis
+ Y8

. 15
o) (Oy)t:% Yus

o
i
»
s
Yia

e,
U

Yio— Y10
Yu—in
Yis—Y12

Yia— s

Ui Y

N,

Yi5—Y15

U

o

(Yr0—Y10)?
(!/::'—y 1)?
(y;-y Nk
(y:;—yla) ;
(91—0)?

(Y15—Y15)2

15 ~
Ei (Yu—Yu)?,



Tadoauma 9

_3Haqannﬂ KOHCTAaHT

.
o
=
o
X
[x
=
=
s

daxTOopoOR
O0d11ee YHCIO
TOYeR IJIAHA
YueJyo Hy-
JIeBBIX TOYeH

Jucao

32)! 15| 3 10,1667|0,125 0,25/ 0,625 {0,25]0,5774 (0,3536|0,5204 | 0,5
} | |

6) npuuuMast Soer =Saa+Ss, onpeaensiercqs AucHepcHa aAeKBaT-
HOCTH

S2an=Soer—Ss/f an, (26)

rpe S — CyMMa KBAAPATOB OTKIOHEHHII TEOPETHUYECKHX M HKCIEPHUMEHTAJNIL-

HLIX 3HAYEeHU) KOHTPOJUPYEMoOro napaMeTpa B «HYIEeBLIX» TOYKax [vHcan-
TeJib B dopmyiie (15)}); fan =N—L—({ny,—1) — uncao crenereit cpofonhl nuc-

IenCcHUY aNeKBATHOCTU., 3e¢ch N=1) — HKOJIUYECTBO ONLITOB (CTPOK IIJaHa).
[L — unc/io aHAYMMDbIX KOBMDHINEHTOB NPHM 4YJjeHAX Dperpeccuy, BRIWOYan by,

B) aJeKBAaTHOCTb, BLIABJAIOUIAA CTATHCTHYECKYIO NPUrOAHOCTL IIOJY-
YeHHOH MaTeMaTHyeCKoH mojenayu (ypaBHeHMe perpeccHy) AJst ONUCAHHA
H3y4aeMoOro SBJISHUA (3aBHCHMMOCTM), TIPOBEPAETCA MNYTEM CPaBHEHH
AHCIepCHif BOCNPOU3BOAWMOCTH H aJEKBAaTHOCTH: AJIA ajeKBaTHOH MO-
ACJN yXa3aHuble JHUCNEPCHU AOJIKHBI OLITH ONHOPOIHDI.

[IpoBepka craTucTHuecko® runorednl 00 OMHOPOAHOCTH OCYHIECTB-
anerca no F-kputepuio ®uuwepa. 3HaueHHe 3TOr0 KPUTEPHUA, COOTBET-
CTBYIOLLEE 3SKCNEPUMEHTAJbRbIM AaHHNM, BRYHCASETCH no GopMmyne

FP=52M/S29. (27)
raoe
S$2a0 >8%,.
Ecan
Fp<FTaﬁJI‘ (28)

TO NOATBEPXJA2eTCs runotesz o0 OAHOPOXHOCTH AMUCHEPCHHA: IOJyYeH-
A MaTeMaTHyeCcKasl MOJenbh aAeKBATHO ONUCHIBAET pe3yJbhTaThl 3KC-

nepumenta (rae FT301 ___ paGanunoe 3pavenue F-kKpurepus npu BHG-
paunoM yposie 3dauumocTH «a=0,03 u creneHsiX cBoGoAW faz ¥ [g
HPHHUMAGTCE 1O npui. 7).

Ecan S8%;; <S5, Tonna Buipoa o0 aAeKBATHOCTH MOJAeNH MoXeT OnTb
caesaH u 6e3 nposepku ycaosus (28);

r) ecan HepaBencTBo (28) He cobaiopaercs, To ranoTe3a o6 OAHO-
POAHOCTH CPABHUBAEMLIX AUCIEpCHH OTBEpPraeTca -— MoOJleJib HpH3HMaeT-
s HeajaekBaTHoil. B 3ToM cJhyuyae PEKOMEHAYETCH NOBTODHTb ONKTHI,
Ju60 M3MEHHUTb HHTEePBasbL Bapbuposauus, Jaubo nNpUMeHNTbL APYroH
Ijad ¥ T. 1.

4.28. Ilo apexBaTiLIM MOJNEASM HNPOBOAUTCH aHaAuTHUSCKas H rpa-
dHucckan HUTCpHpeTalllif, aHaN3NPYETCHA BJMAHHE HA3HAYEHHHIX hak-

TOPpoB (He3aBHCHMBIX NEpeMelHbiX) Ha KROHTPOJAUPYCMLIH napaMerp
HRp.

4.29. Tlpy ncnonb3OBaHMKH METOAMKK AMCHEPCHOHHOrO anaJdula Adas
M3VYeHNs JIOTeDL nneABapuTesbhoro nanpaxkenus (n. 4.4) n xauecTse
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HCCNeNyeMbIX CJelyeT Ha3HauaTh B NepBYI0 ouepedb (akTophl Nz 1,
2, 4, b, yka3aHHbie B TabJa. .

4.30. Iuana3onnl W3MeHEHHA BApbHPYeMHIX (AKTOPOB Ha3HaualOT B
COOTBETCTBHY C IIOCTABJEHHOH 3a4a4Yel ¢ YYeTOM TEeXHOJIOFHYeCKHX BO3-
MOXXHOCTCH OCYIHECTBJICHHSI 3KCNePHMeHTA.

PexoMeHnayeMas B KauecTBe TNpHMepa MaTpHOA JABYX(PaKTOPHOro
niaaHa AAS HCCAEeAOBAHHA NOTEpPb NPEABAaPDUTEJLHOIO HANPAXEHHs apMa-
TYpb! npusexeHa p t1abua. 10.

Tacoauna 10

_YDOBHM darTopa «B» ¥ B KOUMDPOBAHHBIX e€IHMHANIAX

; (DHHTUD Ay W% | | B . ) Bgﬂﬂ By 41
| 1= |

Oe3 06xaTus

 A=0 AB, A.B A.B;
Ag=—1 AB, AsB, A:Bs
} A3=0 AsB, A3Bo A3B3;
| A= 2D AsBz By

* TIpn RCI0JIL30OBAHUM B HavecTPe ONBITHHX 00pasnoR BeHTPAJIbRO-apMM-
DOPAHHBIX HNPH3M B KAadecTBe (aKTopa «DB» pexoMeRayercda NDUAMMATL HKHAACC
DeToHa IO NOPOYHOCTH Ha c:xartue, IIpm ucnonr3oBaHEA 0aJIOK B KadecTBe
axTopa «B» peKoMeHAyVeTCHA IPUHMMATH BHEWIHIOI® HAIPY3KY cO CIeAYHOOiM-
M VYPOBHAMHA: B,=-—-1 — m@parpyska orcyrcTByeT; B:=—(0 — HarpysHa 3arpy-
HEeARA MeHbIle HArpyaKH TpemuagooOpasopanna; B.=—{ — BRarpyaka 3arpy-
MeHHA O0JbIIe HADV3HH TDPellHH00GPpa30BaHNA.

% YpoBeHLR ¢axTopa A=A, (IpeaHaAnpAeEre OTCYTCTBYET) MOJIKHO
PR HeoOXOMUMOCTH YCTPAHHATL, OCTARHB 3TOT (DARTOD HA TpPexX VYDPOBHHY M
IIPAHAB B Ka9eCTBe HWXHero ypopHA {(A=——1) YVypoOPeHb, COOTHETCTBYIORIANK
n=0 (DpenBapATe/bR0E HANpA:HeHNne OTCYTCTBYET).

4.31. Ilpu npoBeAeHHH XOMIVIEKCHEIX MHCCJISJOBAHWH YCajKH, NOJ3Y-
YeCTH X HOTEPb TIPERBAPUTENLHOrO HaNpAXKeHHS OT HUX nNpH HazHayve-
HUY yposued Haxkrtopa B» (Adf BOIMOKHOCTH CONOCTABJCHUS pPe3yib-
TAaTOB) PEKOMEHAVETCA HCNONL30BATh T& e COCTaBR, 4YTO H IIPH H3Y-
UeHHM YCaAKH M noasyuecTH (pakrop X;, X — Taba. bH).

B ofimem ciydae Brpeaenax BhOPaHHOroO JMana3oHa HIMEHEHHH
Kaxaoro ¢axropa YpOBHU ero BADLUDPOBAHMA MOTYT OBiTb Ha3lla4yeHH
HECHMMETPDUYHO OTHOCHTEJHhHO LEeHTPa MNJaHa, ¢ pas3AduHbiM HHTEeDBa-
JOM BAPbUDPOBAHUSA.

4.32. B pamkax pekomeHAyeMoro njana (tada. 10) nounyckaercd
MPH HeoOXOAHUMOCTH, MOMHMO OCHOBHHIX 06pa3uoB (C BapbLUDOBAHHEM
Ha3HaueHHHIX Mo ykadaHuaMm nno. 4.29, 430 daxropos «A» u «B»), ua-
TOTOBJIATL RONOJHHTEJbHEIEe 00pasunt (AyOaupylollve OCHOBHLIE MO
daxktTopam «A» u «B»), B xotopbix BappupyOTCa daKTOpH, 3adHKCH-
poBaHHbie B OCHOBHOM 3KCIepHMeHTe Ha NOCTOSIHHOM YPOBHe — IIPOUEHT
ADMHPOBaHHA |, arperaTHO-CTPYKTYpHui# daxktop M/(M-K), sun men-
KOro 3aNOJHHTENA, MAPKa HeMeNTa H T. A.
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4.33. Honyckaercs npuHuMaTh RO OAHOMY o0pasumy AJd8 KaXAOro
oMTa (AYelkd naaHa, taba. 10).

4.34. Nsrotopjerne oOnbTHRIX 00pa3lloB pEeKOMeHAYeTCA MNPOH3BO-
AUTL MO COCTapaM, COTJACHO pekoMeHaalHaM n. 4.14 ¥ no MeToAuke,
najqoxeuuon 8 nn. 3.16—3.23, 3.27.

4.35. Ucnnitanus onsiTimx obpa3liop AAA  NOJydYeHMsT OCHOBHBIX
hOHTPOJHPYeEMbIX NapaMeTpoB AOJXKHB NPOBOAHUTLCA NO MeTOAHKE, COOT-
BETCTBYIOULCH TMOCTABJMCRHOH B 3KCNEPHUMEHTEe 3aJ1auM.

4.36. las noayuyenns CcONyTCTBYIOIINX mapaMeTpPOB HcCALITAHKE CO-
OTBCTCTBYIOIMX ONWITHLIX 00pasuos (m. 3) caeayerT NPOBOAUTL COIJIACHO
nn. 3.68—3.70, 4.20.

4.37. lvcnepcHOHHBIH aHaAM3 CYI(ECTBEHHOCTH BJHAHUA BapbHpye-
MblX Ha 3aJaHHLIX YPOBHAX (PAKTOpPOB Ha KOWTPOJMPYEMbLI BLIXOX (IO-
TCPpH TNpeaHaTnpaAXeHHs B apmaType) peKOMeHAYeTCsA INPOBOAMTL IO
oanopaxropuon (I Bapuaut) umn asyxdaxropuon (Il papuant) cxe-
MaM,

[Ipeanonaraercqd, uyTo pe3yabTaThl HAOAIOASHHA MOXXHO mnpeacra-
BHTb MaTeMAaTHYECKHMH MOJICNAMH;

ana I Bapuanra

y=y-taiteiyj, (29)
ana Il mapualita

y=y+ai+p8j+eiy (30)

rae y --- cymmapinii spdexr daktopon BO BCex ONLITax (cpeaHee 3HAYEHUE).
IR ﬁ ] adpdextnl daxkropoh «A» M «B» COOTBETCTBEHHO HA (M H j-M
YPOBHHX, e;; - omndxa uamepeHus! BOCIPON3BOMUMOCTH, HMEIHIAA HOPMAJb-

Hoe pacnpefelieHue, HYJeROe MATEeMATHYECKOe OMUINaHue M ollpeaelieHHYIO
nueiepcniy (Buiapana neficTBUeM BCeX HEKOHTPOJMPYEMLIX (PaKTOpOB).

4.38. AByx@axTopublii  AHCHEeDCHOHHBIH  aHaaH3  CylleCTBEeHHOCTH
BANSIHHSA BapbUpyeMhiXx (PAKTOPOB HZ TOTePH NPeABAPUTEJIbHOrO Hanpfi-
»eunag B apmarype (Il Bapnant) nposoantcs B caelylonled nocjeioBa-
TCALHOCTH!

a) pe3yiibTaThl KCHLITAHHR 3aBOCAT B cneuuanbHyio tabauuny (Mart-
pPUILY 3JKCNeprMeHTa), N0 KOTOPOH BLIUMCAAIOT cpefnve 311aYeHHsT Bhl-
xonos (taba, [1).

Jlnas ynpoweuus BblyHcaeHuH aonyckaerca M3 KaxAaoro Habgdopae-
MOrQ 3HAaYeHUH BLIXOAa BbYWTATL OJXHO M TO Xe YHCJAO €, NPUMEPHO
pagHoe o6lel cpeaHest, U Bce nocJdeayiolue BbUUCACHNA NPOBOANTD
¢ YMEHbLIEHHbBIMH 3HAUYEHHAMH BHIXOAOB (yg —C);

0) AAS AWCepPCHOHHOro aHajn3a pacCUuHThIBAKOTCA CYMMB KBajpa-
TOB OTKJOHEHUH

&
Sa *"—;Ei(yj““y)z; (31)
3
Sg=2 (y;—Y)% (32)
(=1
rae S 5 4 ‘SB — (aKTopHble CYMMBb KBAZpaTOB oTKAoHeHHil rpylnoBRX cpej-

HUX oT obieslt cpenHel, CooTBeTCTBeHHO RIAA HakTopoB «An 1B «B»,
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YPOBHHU BapLHUpOBaHUA dakTopa «B»

Tabauwa 11

CpelHNe 110 CTPOKAM

(rpynnam)

e L

Yyu-tYiet+Yis

3 =Y1j

B2 Bg
Y12 Y13
Y92 Yas
Yao Yaa
Y42 Yaa
Yo = Yiz =
> 5
Y Y
_i__=1 (2 _!._51:3
4 4
S g‘_‘ 24( )2
= . ---—y ;
obnr i=1i=1 yu’

Soer =Oo6m —SA—OB s

roe S

o011
Hell; Soc'r — OCTATOYHAHA CYMMa HKBAIPATOB OTHRJOHEHMIE BHIXON0B rpynant ot

CBO€I IpyINnoBoil cpenHeii;
B) PACCYHUTHIBAIOTCA AHUCHEPCHHU

Y21+ Y22+Y2a

3 =Y3;
Y31+Yaa+Yas3
3 U3

Ya+Ya2+Ya3

3 T

OObuee cpealee

(33)

(34)

— of0mana cyMma KBA&IPATOB OTKJIOHeHHH BLIXOHOB OT O0uleii cpej-

S2a=Salf a: (35}

S*g=S8g/fp; (36)

S?oer =Sucr Focr > (37)

roe fka . fB , foc'r — Yyeaa cTelneHell croboabi INA paCCYUTAHHMLIX CYMM
KBAApPATOP OTHJIOHEHHII, BLIMIICIAEMEIE 1o thopmyian

fA—l' l; (38)
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fg=Jj—1; (39)

focr ={({j—1) (ecan paccMatTpusacrTcH BIAMHHHE QAKTOPA «A»); (40)
foc'r =f(i—1) (ecqu paccMATPHBueTCH BIARHHNE daxkTopa «B»),  (4])

r) pe3yJbTaTH pacyeToB 3aHocATCH B TaOMMLY  JHCNEPCHOHHOTO
aHaausa (rtabua. 12).

Ta6auupa 12
VICTOYHHK . %
MaMERUMBOCTA S f S FF
> S4
dakTop «A» S i—]1 Sa FA-
OCT
S2
B
®aktop «B> Sg j—1 s3 Foe- .
oCT
Omubka Soer { i(j—1) S
ONLITa ji—1)

«* FP __ pacuerHoe sravenme F-uputephs (humepy.

A} no npun. 7 onpeAensloTcs TabauuHbe 3HaueHHs  F-xputepus
Puwepa (Frasn) Ansi daktopoB «A» H «B» co creneHamu cBoBoAR,
PaBHBIMH: VIS YHCJHTENS COOTBETCTBeHHO [, Hau fg, ¥ AAA 3Ha-

MeHaTes .. NP 3alaHHOM YPOBHE 3HAYHMOCTH;
€)1o pe3yabTaTaM BHLIUMCJAEHHH NMPHHHMAIOTCH pPELIeHHA — ecJIH

A B
FP >FT&5JI (Fp>FTaﬁ.n )' (42)

TO pa3jihyie MeXXAy CPaBHHBAEMbIMH AHCNEPCHAMH 3HAYHMO U (PaAKTO-

pul «A» un «B» (upuy. 3affaHHBIX YPOBHAX { M ) CYLIECTBEHHO BJHSIOT
1142 KOHTPOJUPYeMblil BLIXOXA.

4.39. Ilpyn mccheROBAHHH CYUWIECTBEHHOCTH BJIMSIHHA ORHOTO BhIOpaH-
HOr¢ (paxropa Ha IIOTEPH NpeABapUTEJIbHOIO HANPAMEHHMS B apMaType
TAKIKEC PEKOMEHAYeTCH RPOBOAHTL 9SKCIHEPHMEHT M0 MNJaHy, MaTpHua
KO10pPOro B KauecTRe MNpuMepa npuseneda B Tabn, 10 (BueJeHHBIN
yyacToKk). [lucnepCcHOHHMWA aHann3 B 3TOM CAyvae NPOBOAUTGH NO OJIHO-
(paktopaoit cxeme (I Bapmanr).

PesyiibTaTthl HONLTAHMA  3aHOCSTCA B MaTpULRY  SKCNEePHMEHTa
(Taba. 11, BwaeneHnm yuactok). Pacuernt nposonsires no ¢popmyaam

(31}, (33), (35), (37), (38). (40) B nocaenoBaTeALHOCTH, YKA3aHHOR
B 1. 4.38 6—e.

Bmecto dopuyan (34) ucnoswayercs dopmyna

snc'r zsnﬁm ""”"SA{B) (43)
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4.40. Ecau cobmopaerca yenosue (42), npnm HeoOXOAHWMOCTH, HC-
NoJb3ysi MeTOJ Ha¥MeHbIUIHMX KBaJApPaTOoB, HO pe3yabTaTaM OLHOPAKTOD-
HOrQ JHCIEPCHOHHOFO 2HAJM32a MOXHO NOJYIUTh MaTeMaTHYeCKYH MO-
AeJib (ypaBHEHHE Derpeccuy) BuAa

y= bﬁ+blxl (44)

rae b, 1A by — ROSDOHUIMEHTH IIPHA 9JeHAX YPAaBHEHHASI perpeccHn; ABIIOT-
¢ ONeBKAMM ¥y M g B MaTeMaTHIecKoH MOTeln (28) M oOlpeABAAIOTSH TNO
GopMmysIaM;

bo= (E x252 yi““z Jffz xiy/n ) x‘?r—-(fi x1)%1; (45)

i=1 =1 i=1 {=1 {=1 (=1

b= (12 x; y—3 x.z y)[[n T 62— (2 x0)7), (46)
=1 =1 { i=1 {=1

rape COOTBOSTCTBYWINHAES 3IHAYEHMs IepPeMEHBBIX B3IATHI M3 pacyeTHON Tads, 13.

Tadanua 13

df . lgg.>
b o .
e I I R B T
cBEE |gEss
> A S E n E Em
X Yy | X2 Y2 X4 X1ty (X1+41)°
X3 Yo X2 1 Y2 Xalfs X2ty (X24¢2)2
X3 Y3 X3 Y32 ‘ X3Y3 Xa+Ys3 (x3+Yys)?
Xa Ya I12 i y42 X3l x4+y4 (x4+y4)2
Xn Ya | X°n Yy2p Xn ¥Yn | Xa¥yn | (ntyn)?
rn A Fi 2 ¢ 5 r n n
2x; 2y 2 x Xy Zxiyi S(xityi) 2 (xi4yi)?
(=1 i=1 { =1 t=1 [e={ =1 i=1

4.41. UIpy orTbickanuu xo03OPHUHEHTOB HEJHHEHHHIX YpaBHEHWHN per-
peccHd (B 3aBHCHMOCTH OT TpeOyeMOM TOQUHOCTH ANMNPOKCHMAUMH) pe-
KOMEHJYeTCA NPHBECTH HX K JHHEHHOMY BHAY NyTeM 3aMeHb! NepeMeH-
HutX (Taba. 14).
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Tabauyua 14

N Hexonnana IIpeoOpasoBanHAS 3aMeHa
o. I GYHKINER ¥ GyHRIAR Y nepeMeHHBIX
I y=Ae*™ Yy =apta\x y'=lny, a=InA;
a; =R
2 y=Bx’ y=otax | y'=lgy; u=lgx;
3 Yy=ap+ajfx Y =ag+au y'=1/x,
4 y=ay+ajx Yy =ay+au y =1/x"

4.42, [Ins npoBepxn NPaBHALHOCTH BblukcJaenuid B Taba. 13 peko.
MEHJIYeTCA HCNOJb30BATb BbIPajrKeHHe

J(x+y)I=2 x24-23 xy+3 2 (47)

3uaveHus cymm X u3 Taba. 13 noActaBafioTCst B BhipaXKeHue (47).
Buydcaenns BbNOJHeHH NPaBUAbHO, ecdH ToxAecTBo (47) cobamnaa-
eTce.

4.43. 3nauumoctTh (aAEKBaTHOCTb) NOJIYYEHHOI'O YpPaBHEHHS perpec-
ciu (44) onpenencha yciopuem (42).

4.44. 3nauumocTd Koz(pdunuentos by u b, MOXHO onpenensitb LBY-
Msi PABHOUEHHBIMH cnocofamu: nposepkoiu no f-xpurepuio CrniogeHTa
(0. 4.25) nan nocTpOeHHEM /OBEPHTENbHBIX MHTEPBAJOB. YUHThIBAs, 4TO
ONLITHHIE JaHIlble NOoJYUYeHh! MO pe3yAbTaTaM noJHOro $axToOpHOro 3Kc-
nepuMenta (n. 4.30) u 3aBlUCAT TOJLKO OT NOCPEINHOCTY H3MEPEHHH WU
YHCA2 ONBITOB, JOBepHTe/bHble HHTEPBAJbL YKa3aHHBIX KO3(d(dHIHeHTOB
AONYCKAETCA TNpHHWMAThL paBHuiMu Apyr apyry. llpm stom pucnepcus
kKosthdunueHTa perpeccuu onpejeasierca no dopmyne

2 2
Sg =Sam/m (48)
rpe s2 -  NACHepcUusi, BHYNCHEHHAN o dopmyne (35) uam (36).

A(B)

4.45. loBeputeabHmn uuTepBan AJA Ko3pdHUHEHTOB onpeaensercs
no dopmyae

. = + 2
Abyyy =+t V Sg (49)
rne { — tabnuuHoe 3HadeHUe [-KpuTepua CThiodedTa, NPUHHEMAEeMOe 10O

fnpuJi. 6 NMpyA NPUHATOM YPOBHe 3HAYMMOCTM M UMCJe cTenedeilt cpobomm | A
i fB {cvm. 11. 4.38 B).

4.46. KosdpduumneHT 3Ha4HM, ecaH ero abCojl0THAA BeauuHHa 60Jb-
e OBePUTENILHOIO MHTEpBaJa, T. €, eCJM €ro cpeaHan Bejnynua 60Jb-
ule, 9em pasbpocih! 3a CYET HETOUNOCTH MOJARJAH M BAMAHKA HEKONTPO-

NHpYeMBX PakTopos.
4.47. Tlpy ucnoab3oBaHHKH MCTOAMK pPErpeccHOHIIOr0 H AMONepCHOH-
HOrO aHaJiM3oB8 Aas oO6palOTKH pe3yJbTaToB <«NACCHBHOrO» 3KCNEPUMEH-

TA AOMKHB! cobaoaathesi CAeaVOllte YCJAOBUSA:
a) BWXOAHaA nepeMeHHasd Yy — cayyafiHasi BeJUYKHA C HOPMaJb-

HBIM pacnpeaeNeHHeM; BapbHpyembie MAKTOPH Xy, ..., Xp — HeCHay-
JalHble BEJHYHUHH, T. €. H3MepAloTcA ¢ npeHebpexumo maJdof oltnOKoOM
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No cpaBHEHHIO C OWWMOKOH H3IMepeHUA Y; ToOrAa H3-3a CAVYAWHLIX OLIK-
60K n3MepeHUA y M BO3AEHCTBUS Ha OO0BEKT NMOMHMO Xy, ..., Xp eule
HEKOHTPOJHPYEMEX  (PAaKTOPOB  (YHKUHOHAMGHAA 3aBHCUMOCTL Y=
=@(x1, ..., Xp) OyneT NpeACTaBJIATb He TOYHYIO CBfA3b MEXAY BXO-
AoM (x) ¥ BrIX0AOM (Y), 2 TOJNBKO CBfI3b MEXAY BXOAOM H MATeMaTH-
YeCKUM OMHAaHueM cayuailnor BelHdHHbl M(y)=@(x, ..., Xp);

0) CcBA3b MEXAY BapbHpPyeMhIMH  (aKTopaMH OTCYTCTBYET, T. €.
(PaKTOPh He KOppeJHPOBaHK;

B) AMCNEPCHM BDhiXOAAa OJAHOPOAHL (pPaBHOTOYHKL) B J060# TOUKe
3KCHepHMEHTa, T. €. COOTBeTCTBYIOT OAHOH ¥ TOH Xe reHepaJbROIl CO-
BOKYIHOCTH;

') HccaedyeMbld oObeKT JauieH ANHAMUYEeCKMX CBOWCTB — paccMmar-
PHBAIOTCS CTAaLHOHapDHbE PeXUMH 00beKkra.

4.48. [lposepka ycJIOBHi, NpHBeleHHLIX B H. 4.47 6, r, NPOBOAHTCH
nyTeM aliajii3a UMEWLUHXCA ISKCINEePUMEHTAAblIbIX JAaHHLIX, YCJAOBHH IO-
CTAHOBKHM H NpOBeAcHUN 3KCliepuMeHTAa.

4.49. Ilposepka ycnoBuUsi HOPMAJBHOCTH pacHpeleNeHUsl 3KCnepHMel-
TaJbHBIX pe3yabtaToB (4.47a) OCYUECTBJAGTCRA 10 CYIIECTBYIOUMM
CTAHAAPTHHIM MetoAMKaM. B cayvae necobJl0aeHHMR 3TOro yCJI0BHA NY-
TEM COOTBETCTBYIOILHUX NpecOpa3oBaHUP MOMHO NPHBECTH MMelOUecH
pacnpejlesieHUs K HoOpMaJibHOMY. MeTonuky npoBepKH  HOPMAJLHOCTH
pacipeaesieHna 3KCNEepHMEHTalbHbIX JAaHHBIX, @ TakxXe c¢nocobn mnpeob-
pa3oBaHusl HMEWUlerocst pacnpeaesieHdsi K HOPMaJbHOMY OIHMCAHBLI BO
MHOTHX TNOCOOMAX NO HNPUKJAMHOA MaTeMATHYECKOM CTAaTHCTHKE.

4.50. YcaoBue oguopoaHocTH aucnepcuil (4.47B) sBaseTcs  OAHHM
M3 Ba’KHeALIUX NpPH CTATUCTHUECKOM aHaju3e M MojJeauposanHud. IIpo-
BepsaeTcAd 3TO YcjoBHe M0 o-Kputepuio Koxpeda (44a aHajJH3a n AHC-
nepcufl ¢ OAHHAKOBREIM YHCAOM cTemeHell cBofoaw) u no B-kputepuio
bapraerra (aaa adasusa n gucnepcHil ¢ PasjMYHbLIM YUCJAOM CTeneHeH
cBOGoakr). s BHIMOJHEHHA 3TOH MNPOBEpPKH pPe3yJbTaTh <MNAacCCHBHOIMO»
KCHEepUMEeHTa MM CEepPHH 3KCNePUMEHTOB O0beJHHAKTCS B TPYNNH nO
3alaHHBIM NpU3HaKaM M 3aHOCATCH B pacuetHyio Tabamny (taba. 1D).

Tabanua 15

Homep 1 peaynnLTaT H3MepeHRH

rpyn- [ U3ME- | pee | mepcus
bl i R/ f ‘e m peunii
I l
2 Y21 Yoz SR Yo; .. Yo my P, Sy?
- - - ! 1 » " » * 1 I
{ Y, | Yo I - | Yy I o | Y, m; | Yi S?;
[
h R - - o . D e . " O
| \
i

4.51. Pacuethoe 3naueHne B-xputepus Dbapriaerrta onpejpensercs no
dopmyne
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k k
Bract = (2,303/c) [i(fif )1g S _2_551(f ilg S%p)], (50)

rue
k E
c=14-11/3 (Ff—l)]‘[Eil/h——-}/Ei fil; (51)
— R f
S =£(=31fi S%) :Ez 11‘:: (52)
fi=m;— & const. (53)

Beauunna BP2CY ppubanxenno pacnpejgesicHa XKak %2 ¢  YNCHOM
cTeiteHed c¢BobGogwm A—I1(f; >2) npm BLHIOpaHEOM YypOBHe 3HAYHMOCTH.
Ecan

BPACT <42, (54)
TO ycaoBue (4.47B) cobaopaercs (%2 npuruMaercs o npua. 9).

4.52. PacyeTHoe 3nauenue o-Kpurepun Koxpenwa (m=const) shriuuc-
JFeTCS No (PopMyJie

k

acu 2
ol =82 /E(EIS"*;), (95)
2
roge Sma}: — MAKCHMAaJbHAA AMCHepcus B PpAXY nn #3 BLHIYHCIEeHHLIX P
Tadsg. 15.
Ecau
ﬁpacq <0.Taﬁ.11 , (56)
TabJa

TO ycnosle (4.478) cobamopaerca (o onpelensiercss no npuia. 8
npu BLIOPAHHOM YPOBHE 3HAUMMOCTH C YHCJAOM CTeneHell cBoOoABl ANA
MakCHMaJibHOA aucnepcun f; =m;—1 H KoJHYECTBE CYMMHDPYEMHX JHC-
nepcun g).

4.53. Ilpu cobmopenn ycjaoBHil, NpUBeleHHHX B 1. 447 a — r, B
3aBUCHMOCTY OT @OCTABJEHHOH B MHCCJEAOBAHHUM 3ajayd INpHHNAMAaeTCH
pelieHHe o0 HCNOAb3OBAHHU METOJAHMKH pPErpecCHOHHOTO WJIU JIUCHEep-
CHOHHOrO aHaJH30B a8 00paboTKH npencTaBJacHHEIX B Tabda. 12 axc-
NEePUMEHTANbHHX JAHHDBIX.

[lpr sTOM napHwi (NHHEHHLIA KM HeJHHEHHLIH) perpecCHOHHLIA aHa-
JIU3 pPe3yJbTAaTOB <NACCHBHOrO» 3KCNEePHMEHTa pPEeKOMEeHjyeTcHd IpPOBO-
OHTbh IO MeTOAUKe, M3nNoxeHHoH B nn. 4.40-—4.46.

MHuoxecTBeHHEI (AHHEAHBIA HMJIH HeNWHEAHRA) perpecCHOHHLIA aHa-
JU3 De3yJLTaTOB «facCUBHOIO» 2KCNepPUMEHTa peKOoMeHIyercsi IIPOBO-
AUTh 1O METOAHKAM, H3JOMKEHHBbIM B NOCOOHAX, YKasaHHbIXx B n. 4.49.

4.64. JlucnepcHOHHLI aHAAH3 Pe3YJbTATOB <«IaCCHBHOTO» 3KCIEpH-
MEHTda peKOMeHAyeTCH NPOBOAHTH MO METOJAHKe, n3JoxeHHOH B mi. 4.29—
4.39.

5. OHEHKA HAZEXHOCTU A NOCTCBEPHOCTH
IKCNEPHMEHTAJIBHDBIX JAHHbIX

8.1. Pe3yibTaTel «NACCHBHBIX» 3KCHEPIIMEHTOR 10 HCCASAOBAHHIO Jie-
opMallui ycalkH, NOJ3YY9ecTH, NoTeph NPeABAPUTEILHOTO Hampsxe-
HUA OT HHAX H CONYTCTBYIOUWHX (QU3IHKO-MeXaHHYEeCKHX XapaKTEepPHCTHK
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KepaMauToGeTOHa Ha KapGoHaTHOM HecKe, eciaM AJA HX 06paGOTKM He

HCIOJIL3YIOTCHA METOAM DEerpecCHOHHOrO W JAHCIEePCHOHHOrO AHAJH30B
(. 4.47—4.54), AOMXHH OLEHHMBATHLCA C TOUYKH 3PeHHA HX HaAEXHO-
CTY H JAOCTOBEpPHOCTH. A sTol UeJH HCHOAB3YIOTCA MeTOAH MaTeMa-
THYECKOH CTaTHCTHKH, JpUMeHeHMe KOTOPHIX Npeanofnaraer, 470 pac-
cMaTpuBaeMble JaHHBIE NOAYHHSAIOTCA 3aKOHY HOPMaJibHOrO pacnpeje-
JIeHUAI.

I1poBepka ycJoBUSAA HOPMaJbHOCTH paclipefieieHHsa pe3yabTaTOB 3KcC-
NepUMeHTa M COOTBETCTBYIoIRMe npeolpasopauus (NpH He0OXOAMMOCTH)
NPOBOAATCA corjacHo n. 4.49,

5.2. KosuecTBeHHasi OLEHKA HOPMAJIbHO paclpelesieHHbIX 3SKCIepH-
MEHTaMbHLIX [AAHHLIX NPOH3BOAHUTCA IO UX cCpelHen BeJduuuHe (cpex-
HeapHpMeTHIeCKoe), ee H3MEHYHBOCTH (cpeAHeKBaApaTHYeCKOe OTKJIO-
HeHHe) H TOYHOCTH ee onpeaenenna (cpeausas owHbOKa cpeAHeaprpme-
THYECKOrO0).

Kpome 3THX OCHOBHHX napaMeTpoB, npu He0OXOAUMOCTH, HCIOJb-
3yI0T KO3(Q(HIHeHT H3IMEHYHBOCTH, MOKa3aTeJb TOYHOCTH, CpPeJHHe 3Ha-
YeHUSA OLIMO0K APYrHX CTATHCTHUYECKHX XapPaKTEePUCTHK.

5.3. CpeaHeapupmeTHUecKoe 3HAUYEHHe & H3YYaeMOHM XapaKTePUCTHKH
npeacrabiaser cobon HauOoOJlee BePOATHOE 3HAYEHUE U3MEPAEMOH BeJH-
JUHB! [AJIA paccMaTpuBaeMOl rpynnm HaGaoaeHud (o6pasunos) H BH-

yUcaseTcs Mo popMyne

I
y=2 yiln, (57)
i=1
cpe y; —— OTAeJNbHEE 3HAYEHN HaGMIORaeMOl BeJUUUHE, n — YHCIO HAa-
6xroneHul B rpynne.

5.4. CpeueKpaapaTHuYeCKoe OTKJOHEHHe S, XapakTepusywollee Hu3-
MEHYUBOCTE CpeaHeapHPMETHYECKOr0 3HaYeHHs H3yYyaeMod XapakTepH-

CTHKH, BRIYUCHAASTCH NOo QopmMyJe

s=x |/ 2 o)D), (58)

BriuucieHHoe 3HayeHHe S TNO3BOJAECT YCTAaHOBUTh KOJUYECTBO H3Me-
peHu#i (o6pa3loB), BXoAfAllee B 3ajflaHHHE Tpelejn OTKJOHEHHH.

5.5. Cpeansnsn omubka m cpeigHero apuPmMeTHYeCKOro 3HAYEHHHA H3Y-
yaeMOH XapaKTEePHUCTHKH, OUECHNBAKILAA TOUHOCTH ero ollpefieNCHHdA, Bhl-

yyucanaeTca no popmyne
m==(S/V n). (59)

[To BLIUHCAEHHOMY 3HAYeHHIO M MOXHO CYAUTL O HaAEXHOCTH NO-
JY4eHHOrO 3HaueHHs Y, ONpeAegHB, Kakoe koJjaudecrso, %, oOpasioB

AO/XHO HAXOAHWTHCS B npefenax yxm; y*+2m; y=3m.

ITO MO3BOJSET CPpaBHHTbL Mex Ay cOO00# cpeiHeapupMeTHYECKHEe AHA-
yeHusi JABYX I'pPynn Hu3MepeHu#t (oOpasloB) usyyaemoro cBofictBa H
onpefeNHTh AOCTOBEPHOCTb HJAH CJAYYAIHOCTh PasyiHUMA MeXAY HUMH.

5.6. Kosdduitment cp , XapaKTepH3yIOuiHf H3IMEHUHBOCTb HECKOJb-

KHX BeJUudll, olpeaensiercs no gopmye
C-I;=S/y. (60)
. ~ _ . ¥ -
Ecmu ¢, =81/y.>>c, =Ss/ys, TO H3IMEHUYHBOCTL H3IMEPAEMOH BesH
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9HHBN 1-H Tpynnel (xapaKTepHCTHKa ¢, ) Gosblle, yeM H3MEHYUBOCTDH
ITON JKe BeqUYMHKE 2-H rpynnnl (XapaxkTepHCTHKa cUE).

5.7. Jlna oleHKH HaAeKHOCTH pPe3yabTaToB Y3Mepellnd peKoMeHay-

eTCA UCNOJAL30BaTh TaKKe BeJNHUMHY NOKa3aTeasl TOUHOCTH P, KOTOPHIH
BbIYUCAAeTcs 1o popmyne

p=mly. (61)

[Ipu cpaBuHeHMHM HecKOJbKHX Tpynn HIMepeHHH pelyuubl NO T0Ka-
3aTes0 TOYHOCTH p HanboJjee HadexxHble pe3yAbTAaThl NoJAyyeln B TOM
rpynne, B KOTOPOH 3HauyeHHe P HauMeHbllee,

[Ipn u3yuenunn yxKa3zaHHBEIX B I 5.1 XapaKTepHCTHK PEKOMEHAYeTCH
NPUHHMATL B KaueCTBe JOCTAaTOYHO HAaAEXHBIX Pe3yJbTaTbl 3KCNepu-
MEHTOB, AJS KOTOPHIX 3Hayenne p<0,05.

9.8, Ecan neobXoauMo YCTAaHOBHTHL JAOCTOBEDHOCTL HJIAM CAYU3HAHOCTDH
Pa3/IRuHbLIX BeJMUHH S, Cy W P, PEKOMEHAYETCA HCMOJAbL30BaTL CpPeAHHe
OWIBOKH 3THX BeIWYHH Mg, My, Mp, BHYUCIHEMEE N0 QopMy.JaMm:

m ==0,707m, (62)
me,=x V), (63)
mpy=-tp V 1/2n*(p/100)? , (64)

rae n — uueao nabmoperudt; S, ¢, , P — OneHUBaeMbie CTATHCTHUECKUE BeaH-
YMHbE]; TIPUHMMAIOTCA B IPOOEHTaX; vy — CTATHCTHUYECKNIT HoaddunenT, Npu-
HiUMaeMuiit o nOpua. 10 B 3aBuchAMoCT!l oOT KO3IDPHIMeRTA MIMEeHUYUBOCTH

v=cyV 05+ (c, (100)2. (65)

JlocTOREPHOCTD WIH CNYYaRHOCTD pPa3jHYHA JBYX CPaBHHBaeMHLIX Be-
aaun Ay (S, ¢, ;) ¥ Ax(Saec,, p2) peKoMeHAyeTCs OLEHHBATh MO

caeaywmnM dhopmyldiam:

NPpU HaJWYUH KOPPEeNsLLHOHHOH CBA3H

(A1—A3) /‘/. m2++my?—2rmymy= 34-6/(n—4); (66)

IIPH OTCYTCTBHY KOPPENALHOHHOH C¢BA3M

(A1—A5) ¥V midm2>346/(n—4), (67)

roe r -- goadhdunuedstT wkoppeasuiin (m. 5.9).

3.9. Ilpy nccaepopagily  KOPPeASIIMOHHON 32BHCHMOCTH  H3YyuaeMOH
xapaktepuctuki (m. 5.1) n ¢$axkTopoB, BAMAIOUIHNX Ha Hee, NCNONb3YIOT-
CA 3nayeHnsg KosppuuUueluTa KOPPEASuHM 7 HWIH KOppeJsalinoHOre OT-
HOLIENMSA O, BbIUNCJAeMble COOTBETCTBelHO mno gopmyaam (68) n (69).

KoapdpuuueHT Koppeasuul, ONpeac/aiolluii TeCHOTY JuHelNHO#l CBs.-
31, BbBIYHCJAETCS No hopMyae
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r=IZ (1i—4) (4,~9)]/ l/:i“"' =) (y—4)? (68)

KoppenfallyOHHOe OTHOLIGHHEe, onpejensiomee TeCHOTY HeJHHeHON
CBfAI3H, BLIYHCAIETCH NO opmyJe

o=1/ [Z Wi—v)—Z ALYE (yi—y)> (69)

== {=1 =1

rme X;,, y¥; — OTHeNIbHble 3HAYCHIA COOTBETCTBEHHO fiepeMeHHO BeJINIMHE

(GAKTODPA) U TAVYAEMOH XAPAKTEPUCTHKH, X, ¥ — CpeaHeapudMeTHYeCKHae
3HAYeHIH DTUX IlapaMeTpoB, A, -— OTKJIOHEHHUA OTHEJILHBHIX H3MepeHHil oT

X CPYINOBLIX CPeNHUX, COOTBeTCTBYVIOIUUN oONOpegeleHHLIM SHaYeHNAM ApYy-
roro IpH3HAKA,

KosthguuneHT Koppeasiuuu r u3aMeHsiercd oT | (moJoxKHTeIbHAA
cBfiab) Ao —1 (orpHiaTennHas cBfA3b). TouHoft JuHefiHoH dYHKIHO-
HAaJbHOH CBfi3H COOTBETCTBYeT 3HaueHHe XO3(QPHUUEHTA KOppeasuuH,
paHoe 1. Ilpu r=0 MeXay X U y HeT B3aHMOCRA3MN.

Yem Ooviblie BeJHYHHa KOPPeNSUHOHHOrO OTHOUIGHHA O, H3MepReMasd
B npeaenax or | ao —1, TeM TecHee CBA3b MEXAY X H Y.

Koppensinuonnoe oTHOlLIeHHe P, Kak npaBujo, OoJblle KO3hdULH-
eHra Koppeasiuun r. Ilpu cTporo JUHeHHOH KOoppensuuu p=r.,

5.10. Cpeanue ownbku Ko3dPHUUUEHTA KOPpPENALHH I H KOppeasiiH-
OHHOTO OTHOLIRNHSI O BBIYUCAAIOTCS COOTBETCTBEHHO MO (opMyJam:

Me= | (1—r?)/ V-;IT, (70)
m, ==[i—p3)/ V nl, (71)

rpe n — YUCIQ B3AMMHBLIX ap HaO;nopenmii.

Jnst olleHKH AOCTOBEPHOCTH KOPPensilHOHHON CBA3H DPEKOMeHAYeTCSH
NpoBePATh YCAOBHS:

A5 JUHCHHOW CBSI3U
AN HeJHHeHHON CBA3N

ofm, 4. (73)

[Tpu cobawaennyn yKasaHHbIX YCJIOBHH  COOTBETCTBYIOULASl  CBf3b
(AMHeHHas nin HeluHeRHan) MexXAy X n ¢ cyuectsyer (accroBepHa)
1 AOKa3aHa; B NPOTUBHOM CJyyae — CBA3b OTCYTCTBYerT (HEAOCTOBEP-
Ha).
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6. ONPEAEJIEHUE PACYHETHbBIX 3HAYEHUHW NECOPMALHKRA
NNOJN3YYECTHU U YCAAKH KEPAM3UTOBETOHA
HA KAPBOHATHOM NECKE

6.1, Hedopmanuu nonasayuyecTn M. ycaAkKH O€TOHA OKa3kiBalOT cylie-
CTBEHHOe BJIMSIHUEe Ha HaNpsaXKeHHO-TehopMHPOBAHHOE COCTOSHWE HKeJe-
300eTOHHHX KOHCTPYKUUH. OHM NPHBOZAT K MNOSABJEHHIO HalNpAMXKeRHH
elle 10 NPUJIOXKEHHA BHelllHeH HarpyskH, yBeJuUYeHUI AedOopMauHUP KOH-
CTPYKIMHA NOJ HArpYy3KOH, mnepepacnpejenelyio HANDSKEHHH H YCHJHH,
K CHHXEHHUIO BeJIMUHMH NPEABAPUTEJNbHOro HaDSXKEHHS.

6.2. dedopmalluy noJsyyecTd ¥ YCaAKH KepaM3MTOOETOHA Ha Kap-
OoHaTHOM mnecke B OOJBIIMHCTBE CJAY4YyaeB MNOAYHHAIOTCA 3aKOHOMEPHO-
CTAM, IPHCYWHM TAXKEJLIM H JderkuM OeToHaM IVIOTHOH CTPYKTYPHI.
[lpr npouux paBHbIX ycaoBHAX (cocTaBe, NMPOYHOCTH, YCJAOBHAX CO3pe-
BaHHWs, BO3pacra B MOMEHT 3arpy)XeHMs, YPOBHe AeACTBYIOIIHX Hamps-
XXEHUH) noJaayuecTb Takoro OeToHa HMXXe, a ycanka OJIH3Ka K COOTBeT-
cTBYIOIUM JAedopMaluuaM KepaM3autobeToHa Ha KBapLeBOM IecKe.

6.3. dedopmanuu noasyuecTH M ycaaky KepaM3utobeToHa Ha Kap-
OOHATHOM InecKe BO MHOIMOM 3aBHCAT OT KOHKPETHRIX (PH3HKO-MeXaH4-
YECKHX XapaKTePUCTHK KepaM3anTa H KapOoHaTHOTO MecKa, OTJAHYaloIe-
rocAd OGodapliuM pa3HoobGpa3neM KPHUCTaJJHYECKONA CTPYKTYDH.

6.4. Beanunny pedopmanun noJas3syuectT™™ H YCalKH KepaMsutobero-
Ha Ha KapOOHAaTHOM Necke MOXHO peryJaupoBaTtbh NYyTeM palMOHaJbHO-
ro Ha3HaueHusi KOMIIOHEHTOB COCTaBRa W peXHMa TenJoBJdaXXHOCTHOH

06paboTKH.

6.5. BBogumble B pacueT xJacc OeToHa NnO NPOYHOCTH HA CXKaTHe
B ® HopMaTuBHOEe 3HauyeHWe IMPU3MEHHOM NpouyHOCTH R p,; KepaM3HTO-
GetoHa Ha KapOoHaTHOM Inecke c¢ ofecmeyedHHocTblo, paBhHo#t 0,95, npu-
HUMAIOTCA B COOTBETCTEHMH ¢ YKa3daHusMu n. 6.7. 3HadyeHus MOAYASA

ynpyroctu Ep , npefeibHo#t Mepn nosasyuect C V (oo, 28) u nedop-
MauHll ycaaku ESN (oo, 7), onpeneasiemple no dopmyaam (77), (79),

(81) m (82) uam mo rtaba. 17 n 18, npuHumaloTcs cpejHecTaTHCTHYE-
CKHMH ¢ oOecneuenHocTbio 0,90 M CooTBeTCTBYIOT 0a30BbIM YCJOBHUAM
no I'OCT 24452—80 n T'OCT 24544—81 ¢ n3wm.

6.6. lnn yueta B pacuerax BAUAHMSA OTKJAOHEHHH (HAKTHUYECKHUX YC-
JOBHH M3rOTOBJIGHHS, 3arpyXeHHsi W 3IKCNJAyaTaukd KOHCTPYKUHH OT
0a30BhHIX ycJoBUH (Bo3pacra KepaM3uTOO6eTOHa B MOMEHT 3arpyXKeHHs
WIH HayaJa BhICHIXaHHUA, Pa3MEpPOB NONEPEeyHOro  CeueHUsd 3JIeMeHTa,
TeMIepaTYPHO-BJAAXKHOCTHOTO peXHUMa OKpyxaloued cpelbl, TeIo-

=) L2 N
BAaXHOCTHOH 00paGoTKH) uHcloBble 3HaueHus aedopmauuft C (oo, 28)
U sf (oo, 7), monyueHune cordacHo nm, 69 u 6.10 ymMuoxawoT Ha Ko-

s¢puLKenT], NpuBejeHHble B Taba. 19, 20, 21.

6.7. lia ycradoBJeHHST CpeHUX 3HAYEeHUH KYOHKOBOH MMPOYHOCTH
6eToHa Rg" ({) wnaM npu3MeHHOH TPOYHOCTH R‘;fn () B mobom BO3pac-

Te { NP HOPMAJbHHIX YCJAOBUAX TBEDJAEHHS PEKOMEHAYeTCs NOJb30BaTh-
cl popMmysiamu

R;’ (£) = [14-0,08 (¢—28) / (+4)] (B/0,779), (74)
RY (t)=[1+40,08(t—28)/(t4+4)]/(R,, /0,779). (75)
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HopmaTusHoe 3HaueHHe NpPU3MEHHOR TPOUHOCTH KepaM3auToGeToHa
Ha KapOOHAaTHOM IHeCKe NpHHHMaT No Taba. | HacToamux PekoMen-
Aauud iubo BHIYUCASAIOT NO (opMmyJie

R, —=(0,94—0,0026B)B, (76)
rie B — wkaace GeToHa 10 NMPOYBOCTH HA ciiaTiie B BospacTe f,—28 cyr, MIla.

I"apantupoBannble ¢ obecneuyennocthio 0,95 3Ravenus KyOGuKOBOR
MPOYHOCTH H HOPMaTHBHEIE 3HAYeHHUS] <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>