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1 JlabopaTtopnas padora Ne 1
ONPEJEJEHUE ®U3UYECKHUX CBOHUCTB
CTPOUTEJIBHBIX MATEPHUAJIOB

[TopucTtocTh, HWCTHHHAaS W  CPEIHSAS  IUIOTHOCTH  SIBJISIFOTCS
BOXHEHIIMMU  TlapamMeTpamMu  (U3HYECKOTO0  COCTOSHUSA  JII0OOTO
CTPOUTENBHOTO MaTepuaja, KOTOphie O0yCIOBIMBAIOT €T0 OTHOIICHHE K
IeUCTBUIO  (PAKTOPOB  OKpPYJ)KAIOIIEH Cpeabl: BO3JICHMCTBUIO  BJaru,
TEMIIEpPaTyphbl, TA30B U JIp.

Ienb pabomer — o3naxomiuenue ¢ 'OCT 7025 [10], TOCT 8736[12],
'OCT 8735 [13], wu3ydyeHHe METOOUKH M TIOPSAIKA OIPEACICHUS
MoKa3aTesIeii OCHOBHBIX (PU3NUYECKUX CBOMCTB CTPOUTEIIHHBIX MAaTEPHAJIOB.

Onpenenenre NI0THOCTH

IInomnocms — Macca eAMHULIBI 00bEMA MaTepHUana:
m

p= v’ (11)

rJ€ p — IVIOTHOCTh MaTepuaia (F/CMB, KF/M3);

M — Macca marepuana, (T; Kr);

V — 06beM MaTepuana (cM°; M°).

Tak kak OONBIIMHCTBO CTPOUTEIBHBIX MaTEPUATIOB IOPHUCTHIC,
MO3TOMY JUISI HUX OTIPEICIISIOT IBE XapaKTCPUCTHKU:

- ICTUHHYIO TUIOTHOCTB;

- CPEIHIOI0 TUIOTHOCT.

Jlnst ceimyumx martepuaioB (IECOK, IIEMEHT, TpaBHii), OCHOBHOM
XapaKTEPUCTUKOM SIBIISCTCS HACHITTHAS INIOTHOCTh, BMECTO CPEIHEH.

HNcTtuHHas TJIOTHOCTh — Macca €AWHMIBI o0beMa MaTepuaiia 0e3
ydeTa mop u mycTor.

Pa = Z’ (12)

I'ZI€ P, — IVIOTHOCTh Marepuana (r/cm3, kr/m3);

M — Macca matepuana, (T; Kr);

Va — 00beM TBepaoro BemecTBa Matepuaia (cm3; m3).

Cpeonsass naomuocms — (uU3Myeckass BeJIWYMHA OIpeessieMas

OTHOIICHWEM Macchl m (KI') MaTeprajia KO BCEMYy 3aHHMAcMOMY WM
00beMYy Ve, (M3), BKIIIOYAsE UMEIOIIHMECS B HEM MOPbI U ITyCTOTHI:

Pm = - , (1.3)

VECT



rJe m — Macca MaTepuana, (T; Kr);
3,3
Veer — 00bEM MaTepHuaja B €CTECTBCHHOM COCTOSIHUH (CM ™ M).

Ta6nuna 1.1 — [TokazaTenu MIOTHOCTH PA3IMUHBIX CTPOUTEIBHBIX

MaTepUaIoB
Marepuan I110THOCTB, KT/M° [Topucroctb, %
UCTUHHAS CpeaHsis
I'panut 2700...2800 2600...2700 0,5...1
Tsxenblit 2600...2700 2200...2500 8...12
0eToH
Kupnuu 2500...2600 1400...1800 25...45
HpeBecnuna 1500...1550 400...800 45...70
ITenonnacr 950...1200 20...100 90...98

1.1 Onpeoenenue cpeouneii niomuocmu 00pa3uoe NPaeUIbLHOI
2eomempuyeckoil hopmol

Ob6paszybl npasurbHOU 2eomMempuyeckou Gopmvl 6 6uode Kyoa,
napanienenunedda  uiu  YUIUHOPA — OOJNJICHbL  UMemb  pasmep  No
HaumeHbulemy uzmepenuro He MmeHee 50 mm. CpeOuror NIOMHOCMb
onpeoensom He MeHee yeM Ha mpex o0pasyax.

Marepuajbl: KEpAMAYECKUNA KUPIIUAY.

IIpubGopnl: Becbl TEXHWYECKHE, DJICKTpomKad  CYIIUIbHBIN,
MeTaJUTMYecKas JTUHEWKa, ITaHT CHITUPKYJIb.

Ilopsiook npoeedenus ucnvimanus. VICTIbITaHUS TIPOBOIATCS B
cootBeTcTBum ¢ ['OCT 7025 [10] Ha Momensx KepamMHUECKOTO KUpITAYa.
OOpa3ipl OYMINAOT OT IMBUIM W BBICYIIMBAIOT 10 TOCTOSHHOW MAcCCHI.
Pazmepsl 00pa3lioB  ONpENENSIIOT  METAUIMYECKON  JIMHEHMKOW Wi
IITAHTCHITUPKYJIEM C MOTPEIIHOCThI0 He Oojee 1 MM, 3a OKOHUYATEIbHBIN
pe3yabTaT TPUHUMAIOT CpeaHee apu(METHUYECKOE TpeX H3MEpeHUH
KaXJ10M TpaHu. BeraucnsoT oobeMm.

3aTeM B3BCIIMBAaHHMEM ONPEACISIOT Maccy o0Opas3noB. Macca
00pasIoB onpeesaeTcs Ha TEXHUUECKUX Becax.
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3Has 00beM M Maccy oOpasia, o ¢gopmyne (1.3) BBIUMCIAIOT €ro
CPEIHIO MIOTHOCTh. CpeHIO TMJIOTHOCTh MaTepHaia BBIUUCIAIOT Kak
cpenHee apuPpMETHYECKOe TpeX €€ 3HAUYCHU.

Pe3ynbTaThl onpeaesieHus CpeiHeil IIIOTHOCTH 3aHOCST B Ta0u. 1.2,

Tabnuua 1.2 — pe3ynapTathl onpeeaeHus cpeHen MI0THOCTH 00pa3IioB

Pazmepsr 3
. Cpennsist IIIOTHOCTB p, T/CM
Howmep Macca | oOpasma, cMm | O0BEM
P oOpasiia, oOpasia [Toyyennoe Coeltiee
m, r al b | h V, em® 3HAYEHUE IS bl
3HAaYCHUE
obOpasia
1.
2.
3.

1.2 Onpeoenenue cpeoneit niommuocmu 00pa3y06 HENPAGUIbHOU

2eomempuyeckoil hopmol

Ilpubopel: Becbl TEXHUYECKUE C Pa3HOBECAMU, MOJCTaBKa, MEPHBIN
CTaKaH, HUTKHU.

Mamepuanvi: MOJENb CTPOUTEIBLHOIO MaTepuajga HENpaBWIbLHON
r€OMETPUYECKOM bopmBI C OKOJIO HYJICBBIM
BOJIOTIOTJIONEHUEM(TPaHUTHBIA KaMEHb, CTEKJIO, METaJLT), BOJIA.

IHopaook nposedenus pavomer. OOpazel] B3BEIIMBAIOT HA BO3AYXE,
3aTeM u3MepseTcs 00bEM, omyckas oOpasel] B MEpHbIA CTaKaH C BOJIOW.
CpenHsisi IIIOTHOCTH BbhIuKcIseTcs o ¢hopmyse (1.3), MUHUMYM JJis Tpex
Pa3IMYHBIX O0pa3IoOB, Pe3yJbTaThl U3MEPEHUN U PACUETOB 3aHOCSITCS B
Tabnuity 1.3

Tabnuna 1.3 — onpenenenne cpeaHel MI0THOCTH 00Pa3IloB
HEMPaBUILHON FeOMETPpUUECKON (POpMBbI

3
Homep Olg/lljzzcuz OGbém oGpasiia Cpennsist II0THOCTS P, T/CM
OIIbITa ’ V, em® [TomyyeHHOe 3HaUeHUE Cpennee
m, r 115t oOpasia 3HAYCHHE
1.
2.
3.




1.3 Onpeodenenue nacelnnoii N1IOMHOCHIU 36PHOGBIX
Mamepuanos
HachimHas MIOTHOCTh — OTHOIIEHHWE Macchl (m) eAUHUIBI 00bema
3€pPHHUCTBIX W IOPOIIKOOOPA3HBIX MaTepuajoB KO BCEMY 3aHUMAEMOMY
00beMy (Vyar), BKmrodas nopbl (Vyep) M IyCTOTBl  (Viyer) MEXIY
YacTUIIaMU MaTepuaa.

Hacpimayro m1oTHOCTD omnpenenstoT 1mo dopmyre (1.4):
m m

Pr =y T VatVaop Py (14

Ilpubopwr: cranjgapTHass BOPOHKA, MEpPHBIM CTakaH, COBOK,
MeTa/uIM4yecKas JIMHEWKa, BECbl TEXHUYECKUE.

Mamepuanwi: 3epHUCTBIN MaTepual (KBapIleBbIi MECOK, TPAHUTHBIN
111e0CHb ).

Ilopaoox  npoeedenusa  padbomst.  CyIIHOCTb  WCIBITAHUS
3aKJIF0YAeTCs B  3alOJHEHUM MEPHOrO COCyAda PhIXJIO-3€PHUCTHIM
MartepuasioM. HachIHYI0 TUJIOTHOCTh CBHIYYUX MaTepuaioB (IECOK,
IIEMEHT U JIp.) ONPEEIISIOT C MOMOIIbI0 BOPOHKHU B BUJIe kKoHYca (puc. 1.1)

C 3aCJIOHKOM B HM>KHEW 4acTH, MO0 MPHU MTOMOIIY COBKA C BBICOTHI 10 cM.
1

Pucynok 1.1 — CrannaptHas BopoHka: 1 — BopoHka, 2 — TpyOka, 3 —
3acJI0HKa, 4 — MEpPHBINA COCYy]

[Tox BOpOHKY CTaBAT 3apaHee B3BELICHHBIN CTAHAAPTHBIM MEPHBIN
cocyll. B BOpoHKY 3achImaroT CyXOoul MaTepuai, OTKPBIBAIOT 3aCJIOHKY M C
BBICOTHI 10 CM 3amOJIHSIOT cOCy ¢ M30BITKOM. MeTauIm4ecKon JTMHEHKOH
Cpe3aroT M3JIMIIEK MaTepuajlia BpPOBEHb C KpasmMu cocyaa (6e3
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VIUIOTHEHHUs]) U  B3BemuBaroT. HaceimHyl0 IUJIOTHOCTH MaTepuana
BeIUUCISItOT 1o gopmyrne (1.5). Ilpu wucmonb30BaHUM COBKa BMECTO
BOPOHKH, COCY/]I 3aMOJIHSIOT C BBICOTHI 10 CM C M3JIMIIKOM M POBOASAT TOT
K€ aJTOPUTM, UYTO U MPU UCTI0JIH30BAaHUU BOPOHKH.

py = (1.5)

['me m; — macca cocya,

M, — Macca cocya ¢ MaTEpUAJIOM,

V — 00BEM cocya.

Pe3ynbTaThl 5KCIEpUMEHTA 3aHOCAT B Tabauiy 1.4

Tabnuna 1.4 — pe3ynbTaThl ONPEACIICHUS HACBIITHON MIIOTHOCTH
CBhIITyYEro Marepuana

Macca CpenHss IIIOTHOCTD
Macca O0beM P 3 P
Howmep cocyja ¢ r/cm
cocy/a, cocy/a,
OIIbITA M. | MaTepuaiom, | o [Tonyuennoe | Cpennee
b My, T ’ 3HAQYCHUE | 3HAUYCHHUE
1.
2.
3.

1.4 Onpeodenenue ucmuHHOU nAOMHOCMU Mamepuaia ¢
HOMOUbIO NUKHOMEmPA

Abconomuslii.  00vem Mmamepuana onpeoensiemcs Nno - Memooy
8bIMECHEHHOU UHEePMHOU dcuokocmu. /s amoz2o npody mamepuana
npeosapumenvHo  evicywiusarom npu memnepamype 105 °C 0o
NOCMOSHHOU MACCHL U UBMENLYAIOM 00 NOJIHO20 NPOXONCOEHUS Yepe3 CUMO
Ne 0,063. Ucmunnyro niomHocms onpeoeisionm ¢ HOMOWbIO MEPHO20
YunuHopa, nukHomempa uau npuoopa Jle-Illamenve.

Ilpuboper: nTuKkHOMETD, IITIATEINb, MUIETKA, BAKYYMHBIN ITKad), BECHI
TEXHUYCCKUE C PA3HOBECAMHU.

Mamepuansi: TUCTWIIMPOBAHHAS BOJAA, BBICYIICHHBIA IOPOIIOK
MaTtepuasna.



Pucynok 1.1 - ITuxknomeTtp

W cTUHHYIO TIJIOTHOCTH OMPEACIISIIOT MUKHOMETPUUECKUM CIIOCOOOM.
CyIIHOCTh METO/Ia 3aKJIF0YAETCA B U3MEJIbUCHUH UCTIBITYEMOTO MaTepuaia
B TOHKHUUW TMOPOIIOK JUIsl yAAJICHUS] TOP U IMYCTOT, OMPEACICHUH MacCChl
CyXOro MopoIlIika U U3MEPEHUH o0bheMa MOPOoIKa B IJIOTHOM COCTOSHUU
MIpY TIOMOIITY MUKHOMETpa (puc. 1.2).

[Topsimox mpoBenenus padbotel. Ucnbeitanusa npoBogsatcs no 'OCT
7025-91[11] — nnst xkuprmaa, o 'OCT 8735-88 [mns mecka. CTymeHTHI
paboTaloT Ha 3apaHee W3MEJIBYEHHBIX W BBICYNICHHBIX J0 MOCTOSHHOMU
MacChl TOPOITKAaX UCXOAHBIX MaTepPHAJIOB.

B mnukHomeTp (puc 1.2) nHanmuBatorT BOJbl 10 ypoBHs 0, 3aTeMm
3aChIIIalOT HABECKY IOPOIIKA Marepuaiia maccou okoso 50 r, 3apanHee
B3BEIICHHOHN, YPOBEHb JKHJIKOCTH C ITOPOIIKOM JOJDKEH JOWTH JI0 YPOBHSI
20mu1, 100 OOJIBINIE, B3BEITUBAIOT OCTABIITHUICS TTOPOIIIOK.

W cTUHHYIO INIOTHOCTh MaTepuaia BIYUCIIAIOT 110 hopmyiie (1.5):

pa = 1 (1.5)

['me m — n3HavaibHass Macca MOPOIIKa

M; — Macca OCTaBIIErOCs MOPOIIKa

V — u3MeHeHue MoKa3aHuii 00bEMa MMHKHOMETpPa

Pe3ynbTaThl U3BMEPEHUN U BEIYUCICHUM 3aHOCITCS B Tabuily 1.5
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Tabnuua 1.5 - Pe3ynbTaThl u3MepeHuii

~ o ~
£ 3 <
© e H g W cTrHHAS TJIOTHOCTb,
E CG‘\ O o HD) / 3
= = 5 £ 2 p, T/cM
= = R . )
° g 3
o o D]
L S 8 E = ani O o O
T O o O T T oo o SO
Q s F Q > O I o T
< = = < o <
= = & S I O E
~ = ™ ot
1.
2.

1.5 Onpeoenenue 6ooonoznouenusn

Booonoznowenue - 310 cnocoOHOCTh MaTepuasa MOIJIONIATh BIIAry
U yIepXKuBaTh €€ B CBOUX Iopax. BojomorioimieHue xapaKkTepu3yeTcs
MaKCHUMaJIbHbIM KOJUYECTBOM BO/IbI, MOTJIOIIAEMbIM 00pa3IoM MaTepuasa
IIPU BBIIEP)KUBAHUM €r0 B BOJIE, OTHECEHHBIM K Macce Cyxoro oOpasna
(Boponornomienue no macce Wy,) win kK ero 00bemMy (BOJOMOTIIONIEHHE TT0
00BEMY W,).

Bononornomenue mo odbemMy U mo Macce (BeCy) BbIpakaloT B
MPONEHTAX U BBIUUCIISIIOT 1O (POpMYJIaM COOTBETCTBEHHO:

W, = "”V‘m +100% (1.6)
0
w, = 2. 100% (1.7)

['me m — Macca cyxoro Marepuania, r.

M; — Macca MaTepuralia, HaChIIIEHHOTO BOJIOM, T.

V, — 00beM 00pasiia B €CTECTBEHHOM COCTOSIHUH, oM’

Booonozenowenue onpedensiom mne menee uwem Ha mpex obpazyax
mamepuana.

Ilpubopel: Becbl TEXHMYECKHUE, DJIEKTPOIIKA(  CYUIIMUIIbHBINU,
MeTaJlTnyeckas JTMHEWKa, ITaHTeHIIUPKYJIb, CTCKJITHHBIN CTaKaH.

Mamepuanwi: 00pa3isl MaTepraioB, BoaA.

Ilopsaook nposedenusn pabom. PaboTa BBHIMOJHAETCS OJHOBPEMEHHO
Ha JIByX 00pa3iiax KaxKJI0ro u3 MaTepualioB: IJIOTHOM U MOPUCTOM, YTOOBI
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COIOCTAaBUTh PE3YJIbTATHI U CAECIATh 3aKIIOUYEHHUE O BIUSHUHU CTPYKTYPHI
HA CBOMCTBA BEIIECTBA.

OO6pasnsl MpeaBapUTEIbHO BRICYIIMBAIOT B CYIIMUIBHOM IIKady Mpu
temmeparype 105 °C 10 MOCTOSHHOW MAacChl, OXJaXIAl0T 10 KOMHATHOM
TeMIIEpaTyphbl, B3BEIIMBAIOT, OOMEPSIOT W BBIYUCIISIIOT 00beM. OOpasiisl
HETPaBUJILHON T€OMETPHUUECKO (hOPMBI B3BEIINBAIOT U U3MEPSIOT 00BEM
B MEPHOM COCyA€ C BOJOH. 3aTeM YKIaJbIBAIOT B €MKOCTh C BOJOM,
umeroniei remmneparypy +20 °C. B Boje oOpasibl BhIASPKUBAIOT 48 4,
3aT€M BBIHUMAIOT, OOTHPAIOT BIAKHOM MSTKOM TKaHBIO W Cpasy
B3BEIIMBAIOT.

PaccunTaTh BOJOMOIIONICHUE MAaTEPUAJIOB IO Macce U 10 00beMy MO
dbopmynam (1.6) u (1.7). PesyapTarsl 3anectu B Ta0:1. 1.6.

Tabnuma 1.6 — Pe3yapTatsl onpeaeaeHus BOAOTOTIONICHUS

< o o< o) R L Q
> = - = g = o E o S o =
= S & S 9 ) =2 =g & ==
c = £ o & S S c L A =
s > o o T &~ S = X 5 5 g 0 I
o s Q 0@ - S © o o %o oS
o < S g o o m=s X3 O =
) <2 & s O = g S
S o8 = 3 = = > o
o S O g M T
1.6 Onpeodenenue nopucmocmu
Ilopucmocms — »5TO CTENEHb 3alOJIHEHHS O00beMa MaTepuana
nopamu, %.
v,
M= —2-100% (1.9)

VMaT

OT BeJIMYMHBI MOPUCTOCTH, pazMepa U GOpPMbI OP, PABHOMEPHOCTHU
pacOpeaeieHusT UX B MaTepuaje 3aBUCAT BaXKHEWIIHME €ro CBOMCTBA:
MIPOYHOCTB, IJIOTHOCTB, BOJIOTIOTJIOLIECHHE, TETUIONPOBOJHOCTb,
MOPO30CTOMKOCTb U AP.
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[TopUCTOCTh CTPOUTEIBbHBIX MATEPUATIOB KOJIEOJETCS B IMIUPOKHX
npejieNiax: y CTeKa u MeTaja oHa cocrasigeT 0 %, rpaHuTa 1 Mpamopa -
0,2..0,8 %, xepamuueckoro kupnuya - 18...35 %, Tspkenoro OeToHa -
5...10 %, razobetrona - 55...85 %, suenctbIx miaactmacc - 90...95%.

PaznuyaroT MoJIHy10, OTKPBITYIO M 3aKPBITYIO HMOpUCTOCTH. IlomHas
nopuctocth ( I1 ) BkitowaeT B ceOsa OTKpwITYIO ( [lo ) W 3aKpbBITYIO
nopuctoctd ( I13 ). OTKpPBITBIMH CUUTAIOTCA TOPbI, KOTOPBIE IIpHU
MIOMEIICHUH MaTepuaja B BOJY 3alOJIHSIOTCS €10, 3aKPBITHIMH — KOTOPHIC
HE 3alO0JHSIOTCS BOJIOM.

[ToaHyI0 MOPHUCTOCTH PACCUUTHIBAIOT T10 (hOpMYyIIE:

M= (1 - pﬁ) .100% (1.10)

OTKpBITasT TOPUCTOCTh MNPHMEPHO pPaBHA BOIOMOTJIONICHHUIO II0
00BbeEMY:

I, ~ W, (1.11)
3akpbITasi MOPUCTOCTh ONpeeseTcs no GopmyIe:
[, =11 -1, (1.12)

Hopsaook npoeedenus paoomer. ONIpeACAOT MOJHYIO TOPHUCTOCTh
IBYX wucclenyeMblx MarepuanioB 1no ¢opmynam (1.10 - 1.12) u no
HaWJICHHBIM paHee B pad0Te 3HAYCHUSAM CPEIHEW U MCTUHHOMN TJIOTHOCTH.
Pe3ynbTaThl BBIYMCICHUI TOPUCTOCTA MaTEPUAIOB 3aHECTH B Tao. 1.7.

Tabnuua 1.7 — Pe3ynabpTatsl onpeaeiaeHusi HOpUCTOCTH 00pa3lioB

HaumenoBanue Oo6mas OTkpsbITas 3akpbITas
Marepuala MOPUCTOCTh, % | MOPUCTOCTh, %0 | MOPUCTOCTH, %o

1.7 Onpeoenenue mexc3epHosoii nycmomHocmu
Ilycmomwbr — mosiocTH MEXy 3€pHAMHU CBIMyYero marepuaia Wiiu
BHYTPH IITYYHBIX U3ICITUMN.
Mex3epHoBas MIyCTOTHOCTh V,) VI 3EPHUCTBIX W
MOPOIITKOOOpa3HBIX MaTEpPUAJIOB paccunuThiBaeTcs mo gopmysie (1.13):

V= ( —%) £ 100% (1.13)

3.
rac p, — HACbIIIHAA INIOTHOCTh MaTCpHralia, r/cM ,
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p — CpeIHss TUIOTHOCTh MaTepuaia, r/em” .

Hopaook npoeedenus pabomel. 11ycTOTHOCTD TMEeCKa U IIEOHS W3
HCCIIeTyeMBIX TOPHBIX MTOPOJI BeAuCIseTcs mo Gopmyie (1.13).

Pe3ynbTaThl pac4eToOB MPEACTABUTh B TPOU3BOJILHOM opMe.

KoHnTpoJbHBIE BONIPOCHI

1. YUro Ha3pIBaeTCs IUIOTHOCTBIO MaTepUaNla, JaTh ONPEHACICHUS
BHJIaM IUIOTHOCTHU?

2. Kak onpexensieTcs HICTUHHAS IJIOTHOCTh MaTtepuraia?

3. Kak omnpenensiercst CpeHss INIOTHOCTh MaTepraia?

4. Onumure METOAUKY OIPENICICHUS HACBIMHOW IUIOTHOCTH
Marepuarna.

5. Uto Takoe M Kak ompenemnsercs oOIas, OTKpbITas W 3aKpblTas
MMOPUCTOCTh MaTepraia?

6. Kakue cBoiicTBa MaTtepuaia 3aBUCAT OT MOPUCTOCTH?

7. Kak paccunThIBaeTCsS MEK3E€pHOBAs MyCTOTHOCTh MaTepuasa?

8. OnUIIMTE METOAUKY OIPEACIECHUS BOJOIOTJIOMIECHWS ?

14



MUHEPAJIBHBIE BAXKYIIUE BEIIIECTBA

Munepansnvimu eANCYUWUMU eéeujecmeamu HAa3bIBAIOT
(MCKYCCTBEHHO IMOJYy4YEHHBIE) TOPOIIKOOOpa3HbIE MaTepUaIIbl, CIIOCOOHBIE
MIPU CMENIMBAHUU C BOJOM 00pa30BbIBaTh INIACTUYHOE TECTO, KOTOPOE MO/
BIUSHUEM (PU3NKO-XMMHYECKHUX TMPOILIECCOB, IMOCTENEHHO 3aTBEPEBas,
MpUOOPETAET KAMHEBUHOE COCTOSIHUE. JTO CBOMCTBO BSIKYILUX BEIIIECTB
IIUPOKO HCHOJIB3YIOT JJIs HW3TOTOBJICHUSI CTPOUTEIBHBIX PacTBOPOB
(KMaJ0YHBbIX, IITYKaTyYpHBIX W  CIEHHAIbHBIX), OETOHOB U IS
MPOU3BOACTBA 0€300KUTOBBIX MCKYCCTBEHHBIX KaMEHHBIX MaTepHajioB U
U3 ICIIUM.

B 3aBUCHMOCTH OT CIIOCOOHOCTH TBEPAETh U COXPAHATH MPOYHOCTH
Ha BO3JyX€ WIM B BOJIE MUHEPAIbHBIE BSXKYIIME BEIIECTBA MOAPA3ICIAIOT
Ha JIBE TPYIIIbI — 6030YUiHblE U 2UOPAGIUUECKUE.

Bozoywnvie eaxcywjue eeujecmea TBEPACIOT, COXPAHSIOT WU
MOBBIIAIOT MNPOYHOCTh TOJBKO HAa BO3AyXe (CTPOUTEIBHBIA THIIC,
BO3JIYIIIHASI U3BECTh U JIP.).

T'uopaenuueckue  eaxcywyue  eewjecmea  00IATAIOT  ATUMU
CBOWMCTBAMH HE TOJBKO Ha BO3yX€, HO U B Bojie. K 3TOil rpyIine BXKyIIUX
OTHOCSIT MOPTIAHIIEMEHT, ITYIII0JaHOBbIC IIEMEHTHI, IIIJIAKOBBIC U JIP.

[To ycioBusiM 00kura, a TaK,e CKOPOCTU CXBATHIBAHUS UTBEPACHUS
TUIICOBBIC BSKYIIME BEIIECTBA ACJAT Ha JIBE TPYIIbl — HU3KOOOKUTOBBIE
U BBICOKOOOKUTOBBIE. HU3K0004CU2086bIE 8A)ICYUWIUE  Beuiecmea —
OBICTPOCXBATHIBAIOIIINE U OBICTPOTBEP/ICIOIIIHE, COCTOSIIIINE
MPEUMYIIECTBEHHO W3 TONYyBOJHOTO cyibdara Kambius (CaSOy4-0,5H,0).
K HU3KOOO0XWUTOBBIM THUICOBBIM BSDKYIIIUM OTHOCSIT CTPOUTENBHBIN U
BBICOKONIPOYHBIN THIIC. Bblicokoobicuzosvie eaxcywjue eeujecmee —
MEIIJICHHO CXBAaTBIBAIOIIMECS W MEIJECHHO TBEPJICIONIMECS, B COCTaB
KOTOPBIX B OCHOBHOM BXOJUT Oe3BOAHBIN cynbdar kampius (CaSO,). K
BBICOKOOOKHUTOBBIM THUTICOBBIM BSKYIIIMM OTHOCSIT @HTUJIPUTOBBIM 1IEMEHT
Y BBICOKOOOKUTOBBIN TUIIC (3CTPUX-THUIIC).

Ilns Toro, 4TOOB TPAaBWIBHO M PAIMOHAIBHO HCIOJb30BAThH
BSDKYILIME BEIIECTBA, HEOOXOJAMMO 3HATh KX CBOMCTBA M KauyecTBa.
KadecTBO MUHEpANBHBIX BSDKYIIMX BEIIECTB OMNPEACISIOT IMyTeM HX
7a00paTOPHBIX ~ MCIBITAHWM B COOTBETCTBHHM  C  METOJUKOM,
pexkomenaoBanHoM ['OCTamu Ha 3TH B KyIIHeE.
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2 JlabopaTopHas paGora Ne 2
BO31YHUIHBIE BAKYHIUE BEIIIECTBA

T'unc cmpoumenvhbli

CrpoutenbabiM rurnicoMm (I'OCT 26871-86) Ha3bIBalOT BO3AYIIHOE
BSDKYIIIEE BEIIECTBO, IIOJydaeMoe IIyTeM TepMHUYECKOH o00padoTKu
npupoxHoro asyBoasoro runca (CaSO,x2H,0) mpu 150 — 180°C o
npeBpaineHus ero B monyBogubii rumnc (CaS0O,x0,5H,0) ¢ u3MenbueHreM B
TOHKHI MOPOIIOK 10 UJIU Toclie 00pabOTKH.

CTpOUTENbHBIN TUIIC MPEACTABISICT COOOH MOPOIIOK OeJIoTo IBETA;
00BEMHBIM BEC €ro B PHIXJIOM COCTOSHHUHU KoJieOyeTrcs Bmpeaenax 800 —
1100 xr/™’, a B YIUIOTHEHHOM cocTostHuu 1250 — 1450 Kr/M°, yAEIbHBIN
Bec 2,6 — 2,75 r/em>. OH sBAsercs OBICTPOCXBATBHIBAIOIIUMCS U
OBICTPOTBEPJCIONIUM BEIIECTBOM, K OCHOBHBIM CBOWCTBAM KOTOPOTO
OTHOCSIT:

® HOPMAaJbHYIO I'YCTOTY;

® CpOKHU CXBaThIBAHHUS;

® TOHKOCTh MIOMOJIA;

® TIpejies NPOYHOCTH MPU CKATUU U U3THOE.

[Ipu wucnertanum tunca cormacHo ['OCT 23789-79 B ycioBusx
y4eOHON J1TadopaTOpUu OMNPENENSIOT TOHKOCTh IOMOJIa, HOPMAaJIbHYIO
I'YCTOTY U CPOKHM CXBaThIBaHUSI TMIICOBOT'O TE€CTA, MPEJE MPOUYHOCTH TPHU
M3TU0E U CHKaTUX 00Pa3loOB U3 3aTBEPACBUIETO TMIICOBOTO TECTA.

Henv padomer. 11poBeieHNE MCIBITAHUW THUIICOBOTO BSHKYIIETO IO
I'OCT 23789 [4]; onpenenenue ero Mmapku U Buga mo 'OCT 26871 [5] u
YCTaHOBJICHUE 00JIACTH TPUMEHEHUSI.

2.1 Onpeodenenue monKocmu nomona 2unca
Ilpubopvr u mamepuanpl: poda TUICA, BEChl TEXHUUYECKUE, CUTO
Ne(2, cymunbHbiid mkad.

IHlopaook nposedenusn pabomer. OT POOKI TUIICA, PEIBAPUTEIHLHO
BBICYIIICHHOTO B CYIIMJILHOM IKady B TeueHue 1 4 mpu temmneparype (50
+35) OC, Ha TEXHUYECKHMX BECaXx HAa 4YaCOBOM CTEKJIE OTBEIINBAIOT C
TouHOCThIO 10 0,1 T HaBecky rumca B kommdecTtBe 50 r. HaBecky
BBICBITTAIOT Ha CUTO ¢ ceTkoil Ne02 (pmc.2.1) u, 3aKpbIB KPBIIIKOM,
MPOU3BOIAT MpoceuBaHue. JJIMTEILHOCTD MPOCEUBAHUS COCTABIsACT 5 — 7
MuH. KoHTpOJIbHOE TIpOCEMBaHUE THIICA MMPOM3BOAT BPYUHYIO Ha OyMary
IpU CHATOM JOHBINIKE. [IpocenBaHue TUICAa CUMTAETCS 3aKOHUYEHHBIM,
€CJIM B Te€UCHHE | MUH CKBO3b CUTO MPoxoauT He Oosee 0,05 T rurca.
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Pucynok 2.1 - CuTo ¢ KpbIIIKOW U TOHBIIIKOM: 1 — cumo ¢ cemkou No
02; 2 — kpvrwuka; 3 — OOHBIUKO

TOHKOCTh IOMOJIa THIICA ONMPEACISIOT C MOTPEIIHOCTBhIO HE Ooiee
0,1% Kkak OTHOIIEHME MacChl, OCTaBIIEHCSI HAa CHTEe, K Macce
nepBoHavaIbHOM 1poOsI (50 T) Mo Gopmyie

Am = =-100% (2.1)
miq

20e m — ocmamox Ha cume Ne 02, 2;

M — Macca nepeoHa4anIbHOU HABECKU

3a  BEIMYMHY  TOHKOCTM  MOMOJa  MPUHHAMAIOT  CpEIHEE
apu(MeTHYEeCKoe pe3yabTaTOB IBYX MCHbITaHUN. Pe3ynbTarsl HCIBITAHUN
3aHOCAT B Tabu. 2.1,

Tabnuia 2.1 - Pe3ynbTarsl onpeneneHnsi TOHKOCTH TTOMOJIa

ToHkoCTb
HNupekc crenenu
Macca IIOMOJIA,
No Macca ocraTka o IIOMOJIa U BUJ]
Gpy | HABECKH, 0
POOBI Hacute Ne 02 BSDKYIIETO TTO ATOMY
r YJacTHas |CpEeaHSS [HOKa3aTeio
1.
2.

B 3aBUCHMOCTH OT TOHKOCTH MOMOJIa CTPOUTENIBHBIN THIIC JAEIAT Ha
Tpu rpymmnsl: I — rpyboro moMoja — octaTok Ha cute He 6osee 23%, II —
CpeaHero momoJia — ocTarok Ha cute He Ooznee 14% wu Il — ToHKOTO
IIOMOJIa — OCTAaTOK Ha cute He Oonee 2%.
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Tabauna 2.2 - cTenedp IIoMoJia TUIca

No TonkocTts IOMOIIA Nunexc MakcuManbHBIA OCTaTOK Ha
CTEIICHU cute Ne02, % He Oomee
IIoMoJIa
L. I'py6oro momosa I 23
2. | Cpemrero momMona [ 14
3. ToHKOT0 MomMoJa 11 2

2.2 Onpedenenue HOPpMANbHOU 2yCHOMbL ZHHCOB020 MeCMa

HopmanwsHass  rycrora, WM  CTaHJapTHasg  KOHCHUCTEHIIUS
XapaKTEePU3yeTCs TUaMETPOM PaCILIbIBA TUIICOBOTO TECTA, BHITEKAIOIIET O3
HWIMHApPA MPU €ro NMOAHITHHU. J[hameTp pacruibiBa JOKEH OBITh pPaBEH
(180*5)mm. BenuuumHa  CcTaHIAPTHOW  KOHCHCTCHIIMM — BBIPAXKaCeTCs
KOJIMYECTBOM BOJIbI ¥ 3aBUCUT OT CBOMCTB BSIKYIIETO.

Ilpuébopovt u mamepuanwr: npoda rurica; Bojga nutbeBas 1mo 'OCT
2874-82; Becwt Texumueckue 1Mo ['OCT 24104 ¢ morpemnHocThiO
B3BemmMBaHus He Ooinee 1 r1; Buckosumerp CyTTapaa; HWIMHIAP W3
HEPIKABEIOIIETO METala C IMOJUPOBAHHOW BHYTPEHHEW MOBEPXHOCTHIO;
MEpHBIN HWIMHJP; dYalla W3 KOPPO3MOHHOCTOMKOTO Marepuaia s
3aTBOPEHHUS THUIICOBOTO TE€CTa BMECTUMOCTHIO Oosiee 500 CMs; py4Has
MelajKa JJis IepeMelIBaHusl; CEKYHIOMED; JIMHeHKa JiuHo#M 250 MM.

Hopsaook npoeedenus padoomel. {1 onpencieHus HOPMAIbHOU
rycToThl TecTa oTBemmBaroT 300 r rumca, BCHINAIOT €ro B CPepruuecKyro
Yaliky ¢ 3apaHee OTMEPEHHBIM KoaudecTBOM Bojabl (150 — 220 mu) u
pPY4YHOM MeIIaNKOW MepeMemuBaoT B TedeHun 30 ¢, HAuMHaAsA OTCYET
BpEMEHM OT Hauajlla BChIIIaHWsl Tuica B Boxdy. Ilocine oxoHuaHus
nepeMeIIMBaHMS ITUJIMHP, YCTAHOBICHHBIN B IIEHTPE CTEKJIA, 3aMOTHSIIOT
THUIICOBBIM TE€CTOM, M3JIMIIKHA KOTOPOTO Cpe3aroT JuHerkou. Uepes 45 c,
cuuTas OT Hayalia BChINAHWUS THUIICAa B BOAYy, WIM uepe3 15 c mocne
OKOHYAHMS MEPEMENTUBAHUS ITUIUHIP OBICTPO MOJHUMAIOTBEPTUKAIBHO U
OTBOJAT B CTOPOHY. [Ipu 3TOM rumncoBoe T€cTo pacIuibIBAE€TCS HA CTEKJIE B
agenemky (cM. puc. 2.2). JluameTp paciuibiBa ONpENessioT T
KOHIICHTPUYECKUM OKPYXKHOCTSIM WJIM M3MEPSIOT JIMHEHKOM B JBYX
NEePIEeHAUKYISPHBIX HaAMpPaBJICHUSAX C IOrPEHIHOCTBIO HE Oosiee 5 MM U
BBIYHUCIISIOT CpeHee apupMeTuiuecKoe 3HaUYCHHE.
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Pucynok 2.2 - Bucko3umerp CyTtrapaa: a — 6 coopannom suode; 6 —
PACHIbI8 JlenewKu U3 auncogoco mecma 1 — yununop u3 Hepoicaserueco
memanna, umerowut ouamemp 5 cm u evicomy 10 cm;, 2 — cmexino ¢
HAHECEeHHbIMU KOHYEHMPUUECKUMU OKPYICHOCMAMU ouamempom 6 — 22
CM; JIeNnewKa U3z 2unco8020 mecma HOpMAaibHOU 2yCmomsl

CpenHuii nuameTp pacIulbiBa XapaKTepu3yeT KOHCHUCTECHITUIO
rurncoBoro Tecta. CraHgapTHas KOHCUCTEHIUS (HOpMalibHas TYCTOTA)
XapaKTepU3yeTcs JAMaMETPOM pacIUIbiBa THUIICOBOTO TECTa, PaBHOTO
(180£5) mMm. Ecniu nmamerp paciuibiBa Tecta He cooTBeTcTBYeT (180+£5)
MM, UCHBITaHHS TOBTOPSIOT ¢ M3MEHEHHOH Maccoit Boawl (Ha 1 — 2%).
HopmanbHy10 ryCTOTY TUIICOBOTO TE€CTa BBIPAKAIOT YUCIIOM MUJUTHIIUTPOB
BoAbl, mpuxoAsaniuxcs Ha 100 r rumca. Pe3yapTaThl onpeaeieHus TyCTOThI
3aHOCHUM B Tabnuiy 2.3

Tabnuia 2.3 — pe3yapTaThl ONpeeeHUs TyCTOThl TUIICOBOTO TECTa

Ne Hagecka | KommuaectBo BpeMH [IPUTOTOBJICHUSA JII/IaMeTp 3akiroueHue:
onelTa| THIICA, T BOJbBI, MJI TecTa, C JIMIICIIKHU, HOpMajlbHasA
Bpems Bpemst MM rycrora tecta, %
IEpEMEIINBAH| 3allOJHCHUA
ns HUJIMHApa 1
BBIZIEPIKKA
1.
2.
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2.3 Onpedenenue cpoKoe cCX6amMuvl8AHUA 2UNCOBO20 MECHA

Cpoku cxXBaTbIBaHMSI THIICA XAPAKTEPU3YIOTCS HAYaAJIOM M KOHIIOM
CXBaTbIBaHUSI W OMNPEICIISIIOTCS JJIsi T€CTa HOPMaJIbHOM TyCTOTHI, T.K.
3aBUCST OT KOJIMYECTBA BOBI 3aTBOpEeHUS. PacTBOpHBIE M OETOHHBIC CMECH
MIPUMEHSIOT B MEPHUOJ BPEMEHHM OT 3aTBOPEHHUS THMIICAa BOJAOHM JI0 Haydajia
CXBaThIBaHMUS.

Ilpuboper u mamepuanst: npoda rurmca; Boja; BeCbl TEXHHYECKHUE C
pa3HOBECAaMM; CEKyHJIOMEp; pydHas Melalka [JIs IepeMeIInBaHus
TUIICOBOTO TECTa; 4Yalllka JJis1 3aTBOPCHHUS THUIICOBOTO TECTa; MEPHBIU
MUIUHAP; npubop Buka; KOHWYECKOE KOJBIO M3 KOPPO3MOHHOCTOHKOTO
Marepuarna.

Ilopaook npoeedenuss padoomel. [{n19 onpeneicHUs: CpPOKOB
CXBaTBIBaHUS THUIICOBOT'O TECTa HCIOJB3YIOT CTAaHAAPTHBIA MPHOOP

Buka (puc. 3), KOTOpBIi COCTOMT W3 CTaHWHBI 1, IMOJABM)KHOIO
METAJUTMYECKOT0 CTEePXKHS 2 C IUIOMAAKOM 3 mjis 100aBOYHOIO TIpy3a,
JATYHHOTO KOJIbIIa B BHUJIE YCEYEHHOTO KOHYyCa 8, CTEKJIISTHHOM TUIACTHHKU
9. Jlnsa 3akperyieHusi CTep)KHsI Ha TpeOyeMOM BBICOTE CIIYKUT 3aKUMHOMN
BUHT 6. CTepkeHb CHAOXXEH YyKa3aTelbHOW CTpenkod 4 s orcuera
NEPEMENICHUSI €r0 OTHOCUTEIBHO MPUKPEIUICHHONW K CTaHWUHE IIKAIBI 5 C
nenenusimu ot 0 1o 40 mm. B HMKHEW 4YacTH MOABHXKHOTO CTEPXKHS
3aKpEIUIAIOT CTANIbHYIO Urily 7 nuamerpoM 1 mm u qiuHoi S0 M.

4 8] T

74

14

50
50

|

Pucynok 2.3 -  Ilpubop Buka s omnpeneneHuss CpOKOB
CXBaTbIBaHUS: a) 6ud npubopa, 6) necmuk, 8) cmanvHas uera;, 1 —
CMAHUHA, 2 — NOOBUNCHBIL MEMALIUYeCKUll cmepiceHb, 3 — naowjaoka, 4
— cmpenka, 5 — wkaia npubopa, 6 — 3aHCUMHOU GUHM,; 7 — CMAIbHA
uena, 8 —koavyo aamynHoe; 9 — cmexkIsAHHAA NIACMUNA.
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[lepen HauyasoM WCHOBITAHUS MPOBEPSIOT CBOOOJAHOE TAJICHUE
METAJUTMYECKOTO CTEPHHS, YUCTOTY HIJIbI, MTOJI0KEHUE CTPEIKH, KOTOpas
JOJDKHA OBITh HA HYyJIe, €CJIM Wrja YNUpaeTcs B IUIACTUHKY. Macca
crepxxHsa ¢ uriaon coctapisier 120 r. Kombio 8 m mmactuaky 9 mepen
Ha4yajiOM HCHOBITAHUS CMA3bIBAIOT TOHKUM CJIOEM MAIIIMHHOI'O MacJa.

Jlnst onipenenenusi CpokoB cxBaThiBaHusi oTBemuBaroT 200 T rurca,
PAaBHOMEPHO BCHIMAIOT €ro B BOJY, KOJMYECTBO KOTOPOU COOTBETCTBYET
HOPMAJIBHOM T'YCTOTE TECTA, U MEPEMEIINBAIOT MACCy PYYHOM MEIIAJIKOU B
teuenre 30 c. IIpuroroBiieHHOE TECTO OBICTPO BIJIMBAKOT B KOJIBIIO
npubopa, YCTaHOBJIEHHOE€ Ha cTekie. JlJIs ynaneHus TMomaBIIero B
THUIICOBOE TECTO BO3AyXa KOJIBLO C MJIACTUHKOW 4 — 5 pa3 BCTPAXUBAIOT
MyTeM MOAHSATHUS U OMYCKAHUS OJTHOW M3 CTOPOH IUIACTUHKHU MPUMEPHO Ha
10 mm. M30BITOK TecTa cpe3aroT U MOBEPXHOCTh 3arjIaKMBAIOT HOXKOM.
3areM KOJIBIIO TIOMENIAI0T ToJa UMy npubopa, MNPUBOIAT €€ B
CONPUKOCHOBEHHUE C TIOBEPXHOCTHIO TeCTa B IEHTPE KOJblla U
3aKPEIUIAIOT CTEPKEHb 3aKUMHBIM BUHTOM; 3aT€M UTJy uepe3 Kaxiabie 30
C OMYCKAIOT B TUTICOBOE TECTO TaK, YTOOBIKXKBIN pa3 OHA MOTpy’Kajlach B
HOBO€ MecTo. Ilocie u3BjedeHuss U3 TecTa Uy TIIATEILHO BBITHPAIOT.
['myOuHy morpy»KeHUs UTJIbl B TUIICOBOE TECTO (PUKCUPYIOT MO MOKAa3aHUIO
CTpEJIKH, PACIOJIOKEHHOM Ha TOABWKHOM CTEpXKHE, M €€ 3HAUYCHUE
3aIMCHIBAIOT.

[lo momy4eHHBIM 3HAYECHUSM ONPEACISIOT Hayajlo U  KOHEI]
cxBaTbIBaHUs. Hauamom cXBaThIBaHUS CUUTAIOT MPOMEKYTOK BPEMEHU OT
MOMEHTa 3aTBOPEHHUSI THUIICOBOTO TecTa (BCHIMAHUS THUIICA B BOAY) IO
MOMEHTa, KOT/Ia Urjla He JOXOIUT 10 AHa riacTuHku Ha 0,5 MMm. Koniom
CXBaTbIBaHUS CUMTAIOT MPOMEXKYTOK BPEMEHH OT MOMEHTA 3aTBOPEHHUS
TUIICOBOTO TE€CTa JO MOMEHTA MOTPY>KEHUS UTJIBI B TECTO HE 0oJiee ueM Ha
0,5 mm.

Pe3ynbTaThl HCIIBITAHUH 3aHOCAT B Ta0m. 2.4.
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Tabauma 2.4 — Pe3ynbTaThl HCIBITAHUIN THIICOBOT'O TECTA

KoHkpeTrHoe BpeMsi, MUH =
= N o)
< =
S5, B 2 Es5fodl.E 2,2
QE "~ |6 2|0l o F |9 owVnEBEgE 258
aE - |8 %2 © = |©CES 8T8 E o A
S o 5 Z| B X = | =2 > 3| % F S| Z 3
m Q < O mohﬂz o
= H| o R SIS &% oS 82k 2 ok
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B 3aBUCHUMOCTH OT CpPOKOB CXBaThIBaHUSI CTPOUTEIBHBIA THUIIC
OTHOCSIT K OJHOM W3 Tpex rpynm: A — OBICTPOTBEPACIOMIUN (HAYAIO
CXBaThIBaHUS HE paHee 2 MHUH, KOHel — He mo3nHee 15 muH); b —
HOPMaJILHOTBEPACIONMINM (HAaYa0 CXBaThIBAHUSI HE paHee 6 MUH, KOHEI[ —
He no3aHee 30 muH); B — mMemieHHOTBEpACIONUI (HAYaIO CXBAaThIBaHUS
He paHee 20 MHH, KOHEI[ CXBaThIBaHMsI He HOpMUpPYyeTcs) (cM. Tad. 2.5).

Tabnuna 2.5 — BUBI BSOKYIIUX THIICOB

Bubl rumicoBBIX Wunexc Cpoxku cXBaThIBaHMsI, MUH
BSDKYIIHAX CPOKOB HA4aJo He KOHEII, HE
CXBaTbIBAHMUSI paHee n03JHEe
bricTpoTBEpACIOMINIA A 2 15
HopmanbHOTBepAetounii b 6 30
MenneHHOTBEPACIOMINIA B 20 HE HOPMUPYETCS

2.40npedenenue npeoena npoUYHOCMU 2UNCOB020 KAMHA HA
pacmsdicenue npu uzzuoe

Ilpuboper u mamepuanvi: mpodba rumca; GopMa pa3zbeMHas
MEeTaJlTuueckass JJIi  W3TOTOBJICHHS  00Opa3IoB-Oallo4ek  pazMepoM
40x40x160 mM; BOJIa; BEChl TEXHUYECKHE C PAa3HOBECAMU; CEKYHIOMED;
pydHasi MeIlajaka sl MepeMEIIMBAaHUSl TUIICOBOTO TECTa; 4Yalllka s
3aTBOPEHUSI THUIICOBOTO TECTa; MEPHBIM HWIMHAP BMECTUMOCTHIO 171 10
I'OCT 1770-74; wmammaHoe Macno; mpecc IICY-10; pamka ¢
paccTosHUsAIMHU Mex Ty onopamu 10cMm; pudens.

Hopaoox npoeedenus padomowi. ]| OLIEHKM KadyecTBa WU COpTa
TUIICAa OMPEACISIOT Mpeesl MPOYHOCTH MPU U3rude U CHKaTUU 00pa3loB-
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OaJloueK, M3TOTOBJICHHBIX W3 TUIICOBOrO TecTa. J[Jie M3rOTOBICHUS TPEX
obOpa3zioB-06amodek oTBemmuBaOT 1200 T rurica ¥ JOJUBAIOT B YaIIKy BOJY
B KOJIMYECTBE, KOTOPOE COOTBETCTBYET HOPMAJbHOU r'ycTOTe TecTa. ['umc
B TeueHue S5-20 C 3achimaroT B Yallly C BOJAOM U MEPEMEIINBAIOT PYYHOU
Memankoi B TeueHne 60 ¢ 10 moirydeHHus OJHOPOJIHOM MAacChl, KOTOPYIO
3QIMBAIOT B MeETaUIMUECKyr0 (opmy. Dopmy MpeaBapuTEIbLHO HAA0
CMa3aTh MAIIMHHBIM MacJIOM.

B kaxmoil ¢gopme OTHOBPEMEHHO W3TOTaBIMBAIOT TpPU 0Opasia
pazmepoM 40x40x160 mMm. s yaaneHus Bo3AyXa Mocie 3aJIMBKU (popmy
BCTPSAXUBAIOT O pa3, MJId YEro €€ MOJHUMAIOT 3a TOPIIEBYIO CTOPOHY Ha
BbICOTY OKOJI0O 10 MM wm omyckaror. Ilocie HacTyluieHus Havasia
CXBaThIBaHUS U3JIMIIKUA THUIICOBOTO T€CTa CHUMAIOT JIMHEHKOM,

nepeABUrass €e IO BEPXHUM TrpaHsSIM (POpMbI TEPHEHIUKYISIPHO
MOBEPXHOCTU 00pa3noB. Yepe3d 15+5 MuH mocjae KOHIIA CXBaThIBAHMS

06pa3u1>1 HU3BJICKAIOT U3 q)OpMBI n OCMATpHUBArOT. FpaHI/I o6pa3u0B-
63.]'[0‘161(, MNPpUJICTAIOMINC K INIUTaM IIpecca, N0JI?KHbI OBITH mapajajicjibHbI

1 HE UMETHh OTKJIOHEHHS OT INIOCKOCTH Ooiiee yueM Ha 0,5 mm. Ecimm
Ha TpaHsax 00pas3loB OyAyT oOHapy>KeHbI Je(EKThI, TO UCIBITHIBATH HUX
HEJIb3S1.

Uepes 2 yaca mocse 3aTBOPEHUS TUTICA BOJOU Tpu oOpasia- 6aIouku
UCIIBITHIBAIOT HA U3TH0.

CxeMa ucnbiTaHus 00pa3ioB-0agouek npuBeeHa Ha puc. 2.4.

N

a7 [
2 30, 100 L350,
Py Py 7

Pucynoxk 2.4 - Cxema UCIIbITaHUS TUTICOBON OalIOUKH Ha M3THO

[Ipenen mpoyHOCTH MpH HU3rude 00pasia-0aJoyKu BBIYHCIISIETCSIIO

dbopmyie
_ 3Pl
M3T ™ 2pp2’

eoe: P- paspywarowas nazpyska, kec,(H),

|- paccmosinue mexncoy onopamu, cm,(m),b wupuna oopasya, cm,(m),

h- ebicoma obpasua, cm,(m);

Pe3ynbTaThl MCHBITAHWN 3aHOCIT B Tabd. 2.6 W CpPaBHUBAIOT C
TpeOOBAHUSIMU CTaHJAPTA.

(2.2)
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Tabnuia 2.6 — pe3yapTaThl pa3pylieHust 00pa3ios

Pazmepsl Pa3pymaromas Risry (MITa) Mapka
06pas1ios, cM Harpyska, H rumca
BBICOTA [IUPUHA KOKJIOro | CcpeaHee
CEUCHMUS | CEUCHUS oOpas3lia | 3Ha4YeHUe
1.
2.
3.

2.5 Onpeodenenue npouHOCMU 2UNCOB020 KAMHA NPU CHCAMUU

Ilpuoopvr u mamepuanvi: nonoBuHku Oanmouek 40x40x160,
MeTalJInYeCKHEe MIACTUHBI, Mpecc.

Ilopaook nposedenusn padomwi. Ilpenen NMpoYHOCTH TIPHU CKATUU
ONPEAEIISIIOT MMYTEM HCIBITAHUS IIECTH MOJOBUHOK 0al04€K, MOJTYUYEHHBIX
MpU HUCNBITAHUU 00pa3iioB Ha wu3rud. [l mnepemaud Harpy3kd Ha
MOJIOBUHKUA OaloueK MCIOIb3YIOT IIJIOCKUE CTajbHble HUTM(OBAHHBIC
macTuHkd  pasmepom  40x62,5 MM (mwmomaas 25 CMZ). Kaxnyro
MOJIOBUHKY OaJOuKd TMOMEIIAIOT MEXAy JABYMs IUIACTUHKAMHU TaKUM
00pa3oM, 4TOObI OOKOBBIC TPAHHU, KOTOPHIC MTPH U3TOTOBIICHUU TPUJIETaTN
K MPOJOJIbHBIM CTEHKaM (hOpMBbI, COBIAIIA C paOOYUMHU MOBEPXHOCTSMH, a
YIOPhl TUIACTUHOK IUIOTHO TPWIETald K TOPLEBOM TIaJKOM CTEHKE
obOpasna (cMm. puc. 2.5) Cpeansisi CKOpOCTb HapacTaHUsi HArpy3Ku MpHU
ucneiTanuu aojbkHa O0ath 1+0,1 H/c. BpeMst ot Hayana paBHOMEPHOTO
Harpy>keHus o0pasia J0 €ro pa3pyleHHs JOJKHO OBITh B mpeaenax 25 —
30 c.

!

3
i n i,f_
%:
d
P77
Pucynok 2.5 - Cxema ucCIbITaHuA MMOJOBUHOK 0ajoueK Ha CoKaTHe:

1 — sepxusas nauma npecca, 2 — niacmutvl; 3 — oopasey, 4 — HUdHCHAA
nauma npecca

[Ipeaen npoYHOCTH MPHU CKATUM KAXKAOTO oOpasiia BBIUUCIAETCS IO

dbopmyiie
24



RC)K =
eoe: P- paspywarowas naepysxa, kec,(H),

P "
F )

F — niowaow nnacmunet, cm”, (m°).

OKOHYATEIbHBIN pe3ynbTar
apu(METHUECKOE M3 YEThIPEX 3HAYCHUN MCIBITAHHUS IIECTH O0pa3IoB-
MTOJIOBMHOK (0€3 HanOOJIBIIIETO U HAMMEHBIIIETO Pe3yabTaToB). Pe3ynbTarsl

3a

UCIIBITAHUU

3aHOCHUM B Ta0JI1. 2.7.

(2.3)

MPUHUMAIOT cpenHee

OO6miee 3aKiIOYEHUE O MapKe THUIICA, €CIU MpeAes MPOYHOCTH MpPH
CKAaTUU M TPU H3rMOE COOTBETCTBYET pPa3HbIM MapKaM, JeJIaeTcsl IO

XyALIEMy M

OKa3aTcCIIo.

Tabnuna 2.7 — onpeneneHue npejiesia IpoOYHOCTH Ha CKaThe

Pazpymaromas [Tnomans Rex, (MIIa) Mapka
narpyska P, H | mnactunsl F, M Ka)kJI0ro oopasina Cpe/iHee 3HAaYCHUE rumca

1.

2.

3.

4,

5.

6.

B Tabn. 2.8 mnpuBeneHnl TeXHHUYECKHME TpeOOBaHMS CTaHIapTa
IpeabsBIsIEMbIE K CTPOUTEILHOMY THUIICY.

Tabnuua 2.8 — MapKu TMIICOBOTO BSKYIIETO

Mapka Ilepenen npounocTHOOpa3OB- Mapka Ilepenen npounocTHOOpa3LOB-
BSDKYILIETO Oanoyex BSDKYILETO 6anmouex
pasmepom 40x40x160 mm pazmepom 40x40x160 Mm
B Bo3pacte 2 4, Mlla, HemeHee B Bo3pacte 2 4, Mlla, HemeHee
IIPU CXKATUHU pu u3ruode IIPU CXKATHH npu u3ruode
I-2 2 1,2 I-10 10 4,5
-3 3 1,8 r-13 13 5,5
-4 4 2,0 I-16 16 6,0
-5 5 2,5 r-19 19 6,5
I'-6 6 3,0 I-22 22 7,0
r-7 7 3,5 I'-25 25 8,0
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3JAK/IIOYEHHUE
Pe3ynbTaThl UCHBITAHUKA THICOBOIO  BSDKYIIETO CpPaBHUTh  C
COOTBETCTBYIOIIMMHM TIOKa3aTeJisIMU Tabi. 8 M JaTh €My YCIOBHOE
o0o03HaueHue.
BEBIBOIOM 110 padOTe CIYKHMT TaK)Ke yKa3aHHE O BO3MOXKHOM 00J1acTH
MIPUMEHCHHS TAHHOM ITAPTHUH TUIICA B CTPOUTEIILCTBE.

KoHTpoJbHBIEC BONIPOCHI

1.  Yro nmpencrapisieT co00# CTPOUTENbHBIN TUIIC?

2.  C Kakol CETKOM HCHOJB3YIT CHUTO JUIsl OMNpEAeTICHHUS
TOHKOCTHUIIOMOJIa CTPOUTEIBHOTO TUIIca?

3. HM3noxure METONMKY ONpEACICHUS HOPMaJIbHONH TyCTOTHI
TUIICOBOTOTECTA.

4, Ilpm momMommM Kakoro mpobopa OMPEnensioT  CPOKHU
CXBaThIBAaHUATUIICOBOT'O TECTA U KAaKOBAa METOJMKA 3TOTO OIMpeCICHUS?

5. Kakue TpeboBaHus cTaHgapTa K CpPOKaM CXBaTbIBaHMUS
TUIICOBOrOTECTA?

6. Ha kakux oOpa3max W KakuM o0Opa3oM oOmpenesnsercs
OPOYHOCTBIUIICA?

7. Ilepeuncnute MapKu CTPOUTEIBHOTO TUIICA B
3aBUCHUMOCTH OT IIpeJea MPOYHOCTH IIPU CHKATUH.
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3  Jlaboparopnas pabora Ne3
T'uopasnuueckue eaxcyuiue eeujecmea
IHopmnanouemenm

[lopTnangueMeHTOM  Ha3bIBAIOT  THAPABIMYECKOE  BSDKYILEE
BEIIECTBO, B COCTAaBE KOTOPOTO MIpeoliafaroT cuiukaThl Kanbius (70—
80%). IlopTnaHaueMeHT — MPOAYKT TOHKOTO W3MEIBYEHHUSI KIMHKEpA C
nobaBkoi rurca (3-5%). Kiounkep mnpeacTtaBisieT co0OM 3epHUCTBIM
Marepuan (“ropoiek’”), MOJYYEHHBIM OOXUIOM JI0 CcrekaHus (mpu
TEMITIEPATYypE 14500C) CBIPBEBOM CMECH, COCTOSIIEM B OCHOBHOM W3
YIJIEKUACIIOTO KaJdblMs (M3BECTHSAKU PA3IMYHOIO BUJA) HUATFOMOCUIIUKATOB
(rMHBI, Meprelis, JOMEHHOTO Iaka u ap.). HeOonbinas go06aBka rumca
pEryJIMPYET CPOKHU CXBAThIBAHUS MOPTIIAHALIEMEHTA.

Ilenv  pabomwur.  OrmpeneneHUue  CBOWMCTB  CpelHEW  MPOOBI
MOPTJIAHAIIEMEHTa,  CpPaBHEHHUE  PE3yJbTAaTOB  C  TEXHUYECKUMU
tpeboBanusimu ['OCT 10178, ycraHoBiIeHHME MapKud LIEMEHTa U
3aKIIFOYEHUE O BOZMOKHOCTH TPUMEHEHUSI €70 B CTPOUTEIIbCTBE.

3.1 Onpeoenenue HopmanvHoll 2ycmomeol YeMEeHMHO20 mecma

Hopmanvnaa 2ycmoma — 3Imo makaa  KOHCUCHEHUUS
UEeMEeHmMHO20 mecma, Komopas obecneuugaem OO0CHAMOYHYIO €20
YO000YKNa0bleaemocms Uiu HOOBUNCHOCHb U NO0360/1€m  NJIOMHO
YK1a0vieams 6 hopmy.

Ilpuboper u mamepuanvi: 1I€MEHT, BOJla, 4Yaila Jisi 3aTBOPEHHS
IIEMEHTHOTO TeCTa, JomaTKa JJig IEepEeMEIIMBaHus TecTa, CEKYyHIOoMED,
MEpHBIA HWIMHAP, Tpubdop Buka ¢ nectukom.

Hopsaook nposedenus padbomost. HopManbHyO TYCTOTY LIEMEHTHOTO
tecta omnpexaenaoT corsacio ['OCT 310.3 na npubope Buxa. B stom
ciydae uriy / npuOopa 3aMEeHSIIOT METAJUIMYECKUM MECTUKOM JTHaMETPOM
10 u gmuaoit 50 MM. Macca MOJBHIKHOTO CTEp:KHS MpHOOpa BMECTE C
necTukoM JobkHa ObiTh  300+2 1. Ilepen HadalioM UCIHBITaHUS
IPOBEPSAIOT CBOOOJHOE MaJiCHUE MOABUKHOTO CTEPKHSI TPUOOpa, YUCTOTY
NECTUKA, IMOJOKEHUE CTPEJIKHA, KOTopas JOJbKHA cTosATh Ha (0 mpu
CONPUKOCHOBEHUM TIECTHMKAa CO CTEKJISHHOW IIJTACTUHKOM, CMa3bIBalOT
KOJIBLIO U IUIACTUHKY TOHKHM CJIOEM MAaIllMHHOTO Maclia.

st mpuroToBiieHWS IIeMEHTHOTo Tecta oTBemmuBaroT 400 r
HCIIBITHIBAEMOTI'O0  IIEMEHTAa,  BBICHINIAIOT €ro B CHEepUUECKYIOo
METAUTMYECKYIO0 YallKy, OPEeABAPUTEIBHO MPOTEPTYIO BIAXKHON TKAHBIO.
3aTeM B IIEMEHTE JIeJIaloT yriiyOJeHHWe, KyJa B OJWH IMPHUEM BIIMBAIOT
MIPEBAPUTEIIHFHO OTMEPEHHYIO BOJY B KOJHMYECTBE, HEOOXOIUMOM JIJis
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MOJTYYEHUSI [IEMEHTHOTO TeCTa HOpMayibHOM rycToThl. KonnuecTBO BOAbBI
UL TIEpBOTO  MPOOHOTO  3aTBOPEHHUS  IIEMEHTAa  MOXKET  OBITh
OPUEHTHUPOBOYHO NpUHATO 110-112 eM°, T.e. 25 — 28% 1o Macce [eMEHTa.
YrayOneHue ¢ IMOMOIIbIO CTaJIbHOM JIOMATKHU 3aIOJHSIOT IIEMEHTOM H
yepe3 30 ¢ mocie 3TOro OCTOPOKHO MEPEMENINBAIOT, a 3aTE€M YHEPTHUUYHO
pacTUparOT  TECTO  JIOMAaTKOM BO B3aUMHO  MEPHEHIUKYJSIPHBIX
HANpaBJICHUSAX,  [EPUOJUYECKA  [OBOpAuMBas  4Yally  Ha 90°.
[IpogoKUTENBHOCTD TMEPEMEIIMBAHUS U HEMPEPHIBHOTO PACTUPAHUA C
MOMEHTAa 3aTBOPEHUSI [IEMEHTA BOJON — D MUH.

[Tocne okoHYaHUS MEPEMEIINBAHUS [IEMEHTHOE TE€CTOYKJIA/IbIBAIOT B
OIVWH TPUEM B KOJbIO, KOTOPOE MATH-IIECTh pa3 BCTPSIXUBAIOT,
MOCTYKUBAIOT TUIACTUHKON C MPHUXKATHIM K HEW KOJBIIOM O MOBEPXHOCTH
ctosia. M30BITOK IIEMEHTHOTO TECTa CPE3al0T HOXOM, IMPEIBAPUTEIHHO
MPOTEPTHIM BJIAXKHOM TKaHbIO. KOJBIIO Ha CTEKJISIHHOM IUIACTUHKE CTaBAT
MoJl CTep>KeHb Mpubopa Buka, mecTUK MpUBOAST B CONPUKOCHOBEHHUE C
MOBEPXHOCThIO TECTa B IIEHTPE KOJbLIA W 3aKPEIUISIIOT €ro B TaKOM
MOJIOKEHUU 3KUMHBIM BUHTOM. 3aTE€M OBICTPO OTBHHYMBAIOT 33KUMHBIN
BUHT, U CTEPKEHb BMECTE€ C MECTUKOM CBOOOJHO MOTPYKaeTCs B TECTO.
Yepes 30 ¢ MoMeHTa OCBOOOXIEHMsI CTEpKHS MO IIKajae Mpudopa
(UKCUPYIOT TITyOMHY NOTPY>KEHUS MTECTUKA.

['ycToTa 11eMEHTHOIr0 TeCTa CUUTACTCS HOPMaIbHOM, €CJIU MECTUK HE
JOXOJIUT A0 CTEKJISTHHOW TUIaCTUHKU Ha 5—/ MM. Ecnu oH, morpysxkasceh B
[IEMEHTHOE TECTO, OCTAHOBUTCS BBIIIE, TO OMBIT MOBTOPSIOT C OOIBIIUM
KOJIMYECTBOM BOJIbI, & €CJIM HUXKE — CMEHBIIINM, JIOOMBAsCh MOTPY>KEHUS
NecTUKa Ha TJIyOMHY, COOTBETCTBYIOIIYI0O HOPMaJIbHOW TyCTOTE TeCTa.
KonnuectBo no00aBisieMoil BOJBI JJIsl TOJYYEHHS] TeCTa HOPMAaJbHOU
T'yCTOTHI, %, O Macce eMEeHTa, ONPeIeIIOT ¢ TOYHOCTHIO 10 0,25%.

HopManbHyr0 TyCTOTY  XapakTepU3yKOT  KOJHMYECTBOM  BOJIBI
3aTBOPEHUSI, BRIpAXKEHHBIM B % 0T Macchl iemenTa (B/1[x100%).

Pe3ynbTaThl onpeneneHus HOpMaabHONW TYCTOTHI IIEMEHTHOTO TECTa
3aHOCUM B TabI. 3.1,

Tabnuia 3.1 — Pe3ynbTaThl onpeenieHus HOpMaJlbHOU I'yCTOTHI
Ne Hasecka | KomuuectBo | OTcueT 0 | BogonorpeOGHOCTS,

ONBITOB| pemenTta, I | BOJBL, MII HIKaJ1e %
npuoopa,Mm

1.
2.
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3.2 Onpedenenue cpoKo8 cxXeamvléaHus YUeMeHMHO20 mecma

Ipuboper u mamepuanpi: 1EMEHT, BOJA, 4alla JJsi 3aTBOPCHUS
LIEMEHTHOI'O TECTa, JIoMaTka JUisi MEPEMENIMBAHUS TECTa, MEPHbIU
HUAJIUHJP, Tpubop Buka ¢ urioii, yacsl.

Ilopsaooxk nposedenus padomwr. Cpoxku cxparbiBaHus 1o ['OCT
310.3 ompenensitoT ¢ momoIbio npubopa Buka, HO BMECTO MecTHKa Ha
HUKHENM TMOABWXHOM YaCTU CTEPKHS 3aKPCIUISIIOT CTAIBHYH ULy
ceueHueM 1 MM° U nniHon 50 MM. Macca CTepHS ¢ WIJIOW JOJDKHA
cocraBiisTh 300 .

[lepen HayagoM HCIHBITAHUS MPOBEPSIOT CBOOOJHOE TEpEeMEICHUE
METAJUTMYECKOT0 CTEpkHs nmpubdopa Buka, mosokeHue CTpenKu, KoTopas
J0JKHA OBITh HAa HYJIE TIPU OMUPAHUW WIJIbI HA CTEKJISHHYIO TIJIACTHUHKY,
YUCTOTY U MPSMU3HY UTJIbL. [Tociae 3Toro cMa3bIBalOT KOJBIIO U IJIACTUHKY
TOHKUM CJIOEM MAIIIMHHOT'O MacJa.

[leMeHTHOE TECTO HOPMaIbHOM I'yCTOTHI IPUTOTOBJISIIO IO METOJUKE,
M3JIO)KEHHOW paHee; cpa3y IOocie MPUTrOTOBJICHUS MOMEIIAIOT B KOJBIIO
npubopa Buka, yCcTaHOBJIEHHOE Ha CTEKJISHHOM IUJTACTUHKE, M CJEerka
BCTPSXHUBAIOT MATh-IIECTh pa3 Uil yAaldeHus Bo3zayxa. M30bITok TecTa
CHHUMAIOT HOXXOM U TIOBEPXHOCTh BbIpaBHUBAIOT. KOJBIIO ¢ IIEMEHTHBIM
TECTOM YCTaHABJIMBAIOT HA CTOJUK TMPHUOOpa, OIMYCKAIOT CTEPKEHb 10
CONPUKOCHOBEHHUSI UIJIbl C MOBEPXHOCTHIO TE€CTA U 3aKPEIUISIOT CTEPKEHB
BUHTOM. 3aTeM ObICTPO OTBUHYMBAIOT 3aKUMHOU BUHT, YTOOBI UTJIa MOTJIa
CBOOOJHOMNOTPY3UTHCSA B T€CTO. UMy MOrpy* arT B TECTO YEPE3 KaxK]IbIe
15 w™MuH B moOCHeaylolllee BpeMs JO KOHIla CXBaThIBaHWs. MecTo
MOTPY>KEHUS UTJIBI B TECTO MEHSIIOT, TIepe/IBUTasl KOJIbIIO, UTJIY BBITUPAIOT
MSTKOHM TKaHbIO WU (PUIBTPOBAIBLHON OyMaroi.

3a mnauano cxeamviganusa TPUHUMAIOT BpeMsi C MOMEHTA
3aTBOpPEHHUS IIEMEHTa BOJOM JO0 MOMEHTA, KOrja Wrja He JIOWIeT M0
CTEKJIIHHOM TIJacTUHKM Ha 1 — 2 MM. 3a Koneu cxeamvléaHus
MPUHUMAIOT BpEMsI OT Hayaja 3aTBOPEHHUS [IEMEHTHOI'O TECTa 10 MOMEHTA,
Korja urjia OyAeT omyckaTbesl B Tecto Oosiee uem Ha 1 — 2 mm. Hawano
CXBaTbIBaHUA MOPTIAH/LIEMEHTA JOJLKHO HACTYyNaTh HE paHEE 4YeM uepe3
45 MuH, a KOHEL CXBAaThIBaHUS — HE no3aHee 10 4 ¢ MOMEHTa 3aTBOpEHUA
IIEMEHTHOTO TecTa. Hauamo cxBaThIBaHUS XapaKTEepU3yeT MOTEPIO TECTOM
MJIACTUYHOCTH, KOHEIl CXBAaThIBAHUS — IIPEBPAILICHUE €r0 B KAMEHb.

Pe3ynbTaThl ONpenesieHus: CPOKOB CXBAThIBAaHUS 1IEMEHTHOIO TeCcTa
3aHocuM B Tabn. 3.2. CTyaeHTBHl ONpENeNsioT TOJBKO HaJaio
CXBaTbIBaHUAI.
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Tabauma 3.2 —CpoKu CXBaThIBaHUS IIEMEHTHOTO T€CTa

(]

Ne ombITa
Hasecka nemeHnTa,r
KonuuecTBo BOJHI,

MJT
Bpewms ot Hauana
3aTBOPEHUS BOJOM
Orcuer momkaie
npudopa, MM
Hauaio cxBaTbIBaHUS
IIEMCHTA,
MUH
Komnerr cxBaTeiBaHus
IIEMCHTA,
MMH

Al

3.3 Onpeoenenue monxkocmu nomona uemenma no I'OCT 310.2

Ilpuoopvr u mamepuanvi: npooa yemenma, 6ecbl MmMexHuyecKue,
cumo c¢ cemkou Ne 008, npuébop ona mexanuueckozo npoceusanus
uemeHma, CyuwuabHolil WKagp.

Ilopaook npoeedenus padomwvi. TOHKOCTH MOMOJIA ONPEACTAIOT
CUTOBBIM aHanu3oM. [[s1 cuToBOro aHanusa otrBemuBaroT 50 T 1eMEHTa,
¢ TouHocThi0 10 0,05 © mpeaBapuUTeNbHO BBICYIIIEHHOTO 0 MOCTOSTHHOMU
Maccel npu temmneparype 105 — 110°C, u nepeHocAT Ha cuto Ne008 ¢
pasmepoM ceTku B cBeTy 80 MkM. 3akpbIBalOT CHUTO KPBIIIKOM,
YCTAHABIUBAIOT €ro B MNOpHOOp M1 MEXaHUYECKOro IMPOCEHBaHUS,
BKJIIOYAIOT MPHUOOp B JIEKTPUUECKYIO CETh M MOCJE 3TOr0 MPOCEUBAIOT B
TeueHue S5 — / MuH. Jlomyckaercs npoceuBaHue U BpyuHyto. [IpocenBanue
CUMTAETCS] 3aKOHUYECHHBIM, €CJIM TP KOHTPOJIHLHOM MPOCEMBAHUU BPYUHYIO
Ha Oymary B TeueHwe 1 MUH CKBO3b cuUTO mpoxomut He Oomee 0,05 r
neMenTa. [1o oKoHYaHWUM MPOCEMBAHMS B3BEIIMBAIOT OCTATOK HA CUTE M;
(T) ¥ BBIYHCIISAIOT KOJUYECTBO IIEMEHTA, MPOIIEAIICTo yepe3 cuto (M-my).

ToHKOCTH MMOMOJa paccUMThIBaIOT MO ¢Gopmyie (3.1) ¢ TOYHOCTBIO 0
0,1%:

am = 21009 (3.1)

20e m — Nep8OHAYANIbHASL HABECKA, 2.
My — ocmamox na cume Ne 008, 2;

Pe3ynbpTaThl OnbITOB 3aHOCUM B Ta0I. 3.3
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Tabauma 3.3 — onpeeneHe TOHKOCTH ITIOMOJIa IIEMEHTA

Ne Macca OcTaToK Ha ITomuelit  [ToHKOCTH IOJIONA,
OIIBITA HABECKU cute Ne 008, r?}p;)nceB Am, %
[leMeHTa, M, T My, T (m-my), r

3.4 Co3oanue obpazuos 01a onpeoeiieHus npeoena NPOYHOCHIU

uemenma npu uzzuoe ucxcamuu no 'OCT 310.4

Ilpuboper u mamepuanvl: Memwaaka I [EpPEMEIIUBAHUS
[IEMEHTHOTO pacTBOpa, dYalia M JIOoMaTKa, BCTPSAXUBAIONIUN CTOJIUK U
dbopma-KOHYC, MITHIKOBKA, (POPMBI JjIsl U3TOTOBJICHUST 00pa3Il0B- OAI0UEK,
Hacajaka K ¢oopMam, BUOpaIlMOHHAS TIOIIAKA, IITAHTCHIIUPKYJIb.

Ilopaook npoeedenuss padbomowi. Jlnsg onpenencHus npeaena
MPOYHOCTH IIEMEHTA MpPU HU3THOE U CHKATUM H3TOTABIMBAIOT OOpA3IIbI-
Oamouku pasmepamu 40x40x160 MM H3 IUIACTUYHOTO IIEMEHTHOTO
pacTBOpa HOpMaJIbHOM KoHcHcTeHIMHU coctaBa 1:3 mo macce (1 4. memeHTa
1 3 4. mecka) npu BogorieMeHTHOM oTHoueHuu (A/11=0,40). KoMnoHeHTHI
3arpy’kar0T B TMPEIBAPUTEIBHO TMPOTEPTYI0 BIAKHOW TKAHBIO Yally
JIOMACTHOW MEIIAJKA B CJEAYIOUIEH MOCIeI0BaTEIbHOCTU: MECOK, BOJA,
neMeHT. Yamry  ycTaHaBIMBAaIlOT HA  MEHIAIKy H  MPOU3BOIAT
nepememBanue B reuenue (120+10) c.

B nenTpe Aucka BCTPSAXUBAOIIETO CTOJIMKA YCTaHABIMBAIOT PopMy-
KOHYC C IIEHTPUPYIOIIUM YCTPOUCTBOM. BHYTpEHHIOIO MOBEPXHOCTH
KOHYCa U IMUCK CTOJIUKA MepPe]l UCTIBITAHUEM MPOTUPAIOT BIAXKHOU TKAHBIO.
[To oxoHYaHUY TIepEeMEIIMBaHUs PACTBOPA UM3AIOIHSIIOT POPMY-KOHYC Ha
MOJIOBUHY BBICOTHI M YIUIOTHAIOT 15 pa3 MITHIKOBAHUEM METALUIMUYECKON
IITBIKOBKOW. 3aTeM 3alojHAIT KOHYC pPacTBOPOM C HEKOTOPBHIM
n30bITKOM 1 MTHIKYIOT 10 pa3. Bo BpeMsiyknagku v yIjIOTHEHUS pacTBopa
KOHYC MPWKUMAIOT PYKOH K JUCKY cToiuKa. [locie ynaoTHeHUs] BEpXHETO
CJIOsI pacTBOpa CHHUMAIOT HACAJKy KOHYCa W H3JIMIIEK pacTBOpa CPE3aroT
HO’XOM BpPOBEHb C Kpasmu KoHyca. Hox mpeaBapuTenbHO MNPOTUPAIOT
BJIQYKHOW TKaHbIO. 3aT€M KOHYC CHUMAIOT B BEPTHKAJIbHOM HaIlpaBJICHUHU.
[Tocne storo pactBop BcTpsixuBaroT Ha ctoiuke 30 pa3 3a (30+£5) c,
M3MEPSIIOT PACIUIbIB KOHYCA MO0 HMKHEMY OCHOBAHUIO IITAaHTCHIIUPKYIIEM
B JIBYX B3aWMHO TICPICHANKYISPHBIX HANpPABICHUSAX U OepyT cpeaHee

3HadyeHue. PacribiB KOHyca JomkeH ObITh B mpenenax 106 ... 115 mwm.
Ecimu pacruiblB KOHyca okaxercs MeHblie 106 MM, KOJIMYECTBO BOJIbI
YBEIIMUMBAIOT JO TOJAy4YeHUs pacibiBa koHyca 106 — 108 wmm.

OxoHuUaTenpHOEC 3HAYCHUE BOAOLOCMCHTHOI'O OTHOHICHHA 3aHOCAT B
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pabouuii KypHal M TNPUHUMAIOT JUIsi TMPOBEACHUS  JaTbHEUIINX
VCTIBITAHUU.

[lepen U3TOTOBJICHUEM 00pa3ioB-0aoyeK BHYTPEHHIOIO
MMOBEPXHOCTh CTEHOK (DOPMBI M MOJAJAOHA CJIErKa CMa3bIBAIOT MAIIMHHBIM
MacsioM. CTBIKM Hapy»HbIX CTEHOK APYT C APYTOM U CHOJIOHOM (hOPMBI
HEO0OXOUMO TpoMa3aTh TOHKUM CIIOEM COJIMAOJA WM JIPYrod TycTou
cMa3zkoi. Ha coOpannyro Qopmy ycTaHaBIMBAIOT Hacaaky H
MPOMAa3bIBAIOT CHApPYX U TYyCTOM CMa3Koll CThIK Mexay Gopmoil u
Hacagkou. Ha kax1pli HAMEUYEHHBI CPOK MCHIBITAHHUS W3TOTABIUBAIOT I10
Tpu oOpasna (ogHa ¢popma).

JInst yIuIOTHEHHsST pacTBOpa MOATOTOBJIEHHBIE (OpMBI Oajouek ¢
HACaJgKOM JKECTKO 3aKpeIvisiioT Ha BuOporuiomanake. OJHOBPEMEHHO
yCTAHABJIMBAIOT HE Oojiee NBYX (HOPM, CUMMETPUYHO PACIOI0KEHHBIX
OTHOCUTEIIbHO IIeHTpa Iwiomaaku. [Ipu yminoTHeHun omHou (GopMmbl ee
pacrosiaraloT B ILeHTpe Mmiomaaku. DopMbl 3amojHAIOT PacTBOPOM
NpUOIM3UTEILHO Ha 1 CM MO BBICOTE M BKJIIOYAIOT BHOPAIMOHHYIO
IJIOMIAJKy, B TEYEHHE ABYX MEPBBIX MHUHYT BHOpanuu BCE TPU THE3A
dbopMbI paBHOMEPHO HEOOJBIIUMU MOPIUAMH 3aMOJHIIOT pacTBOpoM. I1o
HUCTEUCHUM 3 MHUH OT Hayajga BUOpaluu BHOPOILIONIAIKY OTKJIIOYAIOT.
®opMy CHUMAIOT C BUOPOIUIONIAJKH, CPE3AIOT CMOUYEHHBIM BOJAON HOXKOM
U3JIMIIEK PacTBOpa, 3arjlaKMBalOT TOBEPXHOCTh O0Opa3lioB BPOBEHb C
KpasiMu (OPMBI U MAPKUPYIOT HX.

O6pa3upl B Qopmax XpaHIT TMEPBbIE CYTKM B BaHHE C
TUAPaBINYECKUM 3aTBOPOM. 3atem o0Opa3iibl OCTOPOKHO
pacOpMOBBIBAIOT M YKJAIbIBAIOT B BaHHBI C TMHUTHEBON BOJOU B
TOPU30HTAIILHOM TIOJIO)KEHUU TaK, 4TOObl OHU HE COINPHUKACAIUCH APYTC
IpyroM, uid B 1kady, oOCCIEUHUBAIOIMIMM OTHOCHUTEIIBHYIO BIAKHOCTD
Bo3ayxa He MeHee 90%. Takum oOpazom 00pa3iibl XpaHAT MOCICIYIOIINE
27 cytok. OOpa3upl, wumeronme uepe3 (24+1) 9  TPOYHOCTH,
HEJIOCTATOYHYIO i1 pacOpMHUPOBKU 0O€3 TOBPEKICHUS, JOMYCKACTCS
BBIHUMATh U3 (OpMbI uepes (48+2) u.

Bona ngomxkHa moKpbeIBaTh 00pasisl HE MEHEe YeM Ha 2 CM, MEHSIOT
BOy uepe3 kaxasie 14 cyrok. Temmeparypa Boabl IPU XPAaHEHUH, & TAKKE
OpU €€ 3aMeHe JOJKHA ObITh (2012)0C. [Io ncreyeHnn cpoka XpaHEHUs
00pasiibl BHBIHUMAIOT U3 BOJBI U HE TT03/1HEeYeM uepe3 30 MUH MMOJBEPraroT
ucneiTanuo. HemocpencTBeHHO TMepes HUCIHbITaHUEM O00pasllbl JTOJKHBI
OBITh HaCYXO BBITEPTHI.

32



KoHTpoJibHbIE BONIPOCHI

1. Yrto Ha3bIBAIOT NOPTIAHALIEMEHTOM U KaKU€ KOMIIOHEHThI BXOST
B ero cocraB? Kakoe mNpHUPOTHOE CHIPbE MPUMEHSIOT TPH €ro
M3TOTOBJICHUU ]

2. Tlo KakuM OCHOBHBIM T[IOKa3aTelsIM OIICHUBAIOT KaueCTBO
MOPTIaHAIIEMEHTa?

3. C Kakoll 1Enpl0 U Kak OMNpeleNsaeTcss HOpMalibHas TyCTOTa
LIEMEHTHOIO TecTa?

4. Kak onpenenstorcsi CpOKU CXBAThIBAHUS [IEMEHTHOTO TecTa?

5. Kak onpenenstor TOHKOCTh TOMOJIa IIeMeHTa?

6. Kak wu3roraBnuBaroT o0O0pasipl Ui OMNpEleSiCeHUs Mpejelia
MIPOYHOCTH IIEMEHTA MPHU U3THOE U CyKaTUU?
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4 JlaGopaTopHas padora Ne 4
Hcnvimanua 6emonnvix 00pa3yoe

Ilenv  pabomwr.  OmnpeneneHue  CBOHUCTB  cpeHEd  MpOObI
NOPTJIAHIIEMEHTa,  CPaBHEHHWE  PE3yJbTaTOB  C  TEXHUYECKUMU
tpeboBanusimu  ['OCT 10178, ycraHoBieHHEe MapKd IIEMEHTa W
3aKJTI0OYEHNE O BO3MOYKHOCTH TPUMEHEHHS €T0 B CTPOUTEIIBCTRE.

Ilpuboper u mamepuanvi: o6pa3ibl OCTOHHBIX OajgoOdeK, Mpecc,
paMKa JJis MPOBEICHUS UCTIBITAHUM, METANINYECKUE TIIIaCTUHBI.

4.1 Hcnvimanue oopa3uoe-oanouex.

Ilopaook npoeedenus padbomei: sl ONPECICHAS MAPKHU LIEMEHTA
00pa3ipI-0aI0uKu B BO3pacTe 28 CYTOK C MOMEHTa WX HW3TOTOBJICHUS
HCIIBITHIBAIOT HA U3TU0, a 3aTeM KaXKIYIO0 U3 MOJTYyUYCHHBIX TTOJIOBUHOK — Ha
CXKaTHe.

HcnbiTanue 00pa3noB-0aiouek MPOBOAAT HA THUAPABIMYECKOM
npecce. CpenHsii CKOPOCTh HapacTaHUs HArpy3kd JOJDKHAa OBITh
(0,05£0,01) xH/c wmm (0,12+0,02)MIla/c B mepecuere Ha EIUHUILY
TJIOIIAIM TIPUBEIACHHOTO ceueHus: Oanouku. K BepxHel miuTe mpecca mpu
MOMOUIY JIBYX BUHTOB MPUKPEILISIIOT prudenb ocTpueM BHU3. Ha HukHEN
IJIMTE pa3MEIIAlOT paMKy ¢ onopamu s oOpasua.  OOpasibl
YCTaHABJIMBAIOT HA OMOPHI TAKUM 00pa3oM, YTOOBI T€ TPAHU €T0, KOTOPbhIC
ObLIM  TOPU3OHTAJIBHBIMHU  TIPU  HW3TOTOBJICHWH,  HAaXOJWIUCh B
BEPTUKAJILHOM MOJIOKEHHH.

[Ipenen mpoYHOCTH MPU U3rMOE LEMEHTHOI'O0 PAaCTBOPA BBIUUCIISIIOT
KaK cpeaHee apupMeTHUYeCKOoe 3HAUYCHUE U3 JIByX HauOOJIBIIUX
PEe3yJbTaTOB UCIBITAHUS TPEX 00pa3IloB.

4
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Pucynok 4.1 — Cxema ucnbiTaHus Oajiku
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[Tpenen npoyHocTH TTPH M3rude Beraucisgercs no hopmyne(4.1):

3Pl
Rn3r =

nz (4.1)

eoe.: P — paspywarowasn naepyska, kec,(H),

| — paccmosinue mesncoy onopamu, cm,(m);

b — wupuna obpasya, cm,(m);

h — evicoma obpaszya, cm,(m);

[Ipu ompeneneHun mnpenaena MPOYHOCTH HA CXKATUE TMOJYyYCHHBIC
MOCJIC HCIBITAHWS Ha WM3rMO IIECTh IOJOBHHOK Oaloyek Ccpe3y Ke
MOJABEPTAIOT HMCHIBITAHUIO Ha cCkaTthe. KaxIyro MOJOBUHKY OalouKku
MOMENIAI0T MEXIY JABYMS IUTACTUHKAMHU IUIOMIAAbI0 25 cM?  TaKkuM
o0Opa3zom, 4ToObI OOKOBBIE I'PaHHU, KOTOPBIC MPU U3TOTOBJICHUN IPHIICTATIH
K CTeHKaM (OpMBI, HaXOJWJINCh Ha IUIOCKOCTH IIJIACTHHOK, a YIOPBI
MJIACTUHOK TUIOTHO MPHUJIETAId K TOPIIEBOM TIaJKOM TMJIOCKOCTH 0oOpaslia.
OO6paszerr ¢ IUIaCTUHKAMHU IICHTPUPYIOT Ha OIOPHOM TIUIMTE Ipecca.
CpenHsst CKOpOCTh HapacTaHUsl HArpy3KH MPH UCIBITAHWU JOJKHA OBITh
(1,0+0,5) MIla/c.

[Ipenen MpoYHOCTH MPHU CIKATUM KaXKIAOTO 00pasiia BEIYUCIISICTCS 10
dbopmyie:

| =

Rex =+ (4.2)

eoe: P — paspywarowas Hazpy3Ka, K, (H),

F — naowaode naiacmunel, cm’, (MZ)

[Ipenen mpoyHOCTH Ha CKaTHe AJIs JTAHHOTO LIEMEHTa BBIYUCISIOT
KaKk cpeaHee apu(pMETUYeCKoe YEThIpeX HauOOJIbIINX PE3yIbTaTOB
UCTIBITaHUsI 00pa3oB. Pe3ysbTaThl M3MEPEHUN 3aHOCIT B Tabiuity 4.1.

Tabnuna 4.1 — onpeaeneHne NpeacIoB TPOUHOCTH OETOHHBIX

00pasIioB
HaumenoBanueonpenensieMblX | 3HaueHue AJis OTAETbHbBIX Cpennee 3HaueHUE U3 IBYX
Iokasarejeit 00pasIoB HauOOJBIINUX PE3yIbTaTOB
1 2 3
[Ipenen npouHocTH npu U3ruode,
MIla (kre/cm?)
Pa3pyma101uaﬂHarpy3Ka npu 3HaueHue JIA OTACIIBHBIX
WCIIBITAaHUHU HacxkaTue, KH(kre) 00pasIoB

11234 |5]|6

I[Mpemen MpOYHOCTH MPH CIKATHH,
MIla (kre/cm?)
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Ilpumeuanue: mMapka 1EMEHTA OIPENEIICTCS MO MPOYHOCTHBIM
MOKa3aTessiM 00Pa3IoB MOCJIE UX BOJHOTO TBEPJICHHS B TeUCHHUE 28 CYTOK.
JlonyckaeTcsi onpejiejieHue Mapku U B 0oJiee paHHUE CPOKU, HauMHAsl C
TpPEX CYTOK, MOIb3YsICh (HOPMYJIOH Tiepecuera:

lg 28
RE = Rix 1 (43)

['ne R@K28 — MpeJiea MPOYHOCTH MPHU CHKATHH 00pa3IoB BO3pacToM 28
CYTOK, KF/CMZ(MHa);

Rex — TIpejies NPOYHOCTH MPH CKATHU 00pa3loB B BozpacTe N jaHeil,
KF/CMZ(MHa).

R28
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4 8 12 16 20 24 28
Pucynok 4.2 — I'paduk Habopa npoyHoCTH OETOHA

B Tab6n. 4.2 npusenensl Texuuueckue Tpedosanus 'OCT 10178-85
NPEABIBISEMBIE K LIEMEHTY.

JAK/TIOYEHUE
Ha ocHOBaHMM pe3yJbTaTOB HCOBITAHUM LEMEHTAa  CHAenaTh
3aKJII0YEHHE O €r0 MapKe U 00JIACTH MPUMEHEHHUS TaHHOW MapTHH.

KoHTpoJIbHBIEC BONIPOCHI:
1. Kakum  oOpa3oM MNpOU3BOAST UCTIBITaHUsl 00pa3loB U

KaK PacCUMTHIBAIOT MIPEACIIbl TPOYHOCTHU MPHU U3TUOE U CKATUN?

2. Tlo KakuM OSKCHEPUMEHTAIbHBIM JaHHBIM YCTaHABJIMBAIOT
MapKy IeMeHTa?

3.  Kak c TedeHwem BpeMEHM H3MEHSETCS MPOYHOCTH OCTOHA B
npenenax nepBbix 28 cyTok? OKasbIBaeT JIM TeMIeEpaTypa BIHSHHUE Ha
TBepJIcHUE OeToHa?

4.,  W300pa3ute pacyeTHYIO CXeMY MCIBITaHUsI 00pa3IloB.
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Tabnuna 4.2 — HOpMaTUBHBIC 3HAYEHUSI TPOUYHOCTH OETOHA

OGo3nauenue [[apanTH- IIpenen npounocru, MIla (xrc/cm”)
Br/la ICMCHTA pOBaHHAA IpU U3ruode B IIpHU CXKaTUH B BO3pacCTe,
MapkKa BO3pacCTe, CyT CyT
3 28 3 28
TIL-J10,I101- | 300 — 4405 — 29,4 (300)
115,
TI11- /120, 400 — 54 (55) — 39,2 (400)
LTI
500 —  |59(60)] — 49,0 (500)
550 — 6,1(62)] — 53,9 (550)
600 — 6,4 (65) — 58,8 (600)
11-120-b 400 3,9 (40) |54 (55)] 245 39,2 (400)
(250)
500 4.4 (45) |5,9(60)| 27,5 49,0 (500)
(280)
III1-b 400 3,4 (35) |5,4(55) (21,5) 39,2 (400)
220
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5. JlaGopatopnas padora Ne 5
NCIHBITAHUE KEPAMNYECKUX CTEHOBBIX MATEHHUAJIOB

Kepamuueckne  kmpnmum u  kamau  (TOCT  530-2007)
MpeAHa3HAYCHbl IS KJIAJKU HApY>XKHBIX U BHYTPEHHUX CTEH M JPYTUX
AJIEMEHTOB 3JaHUH W COOPYXKEHHUM. DTH MaTepualibl MU3rOTaBIMBAIOT M3
[NIMHUCTBIX M KPEMHE3EMHBIX IMOPOJ, a TaK € BTOPUYHBIX MPOIYKTOB
(OTXOMOB  yriaeaoOblud W yrjeoOoraiieHusi, 30J, IUIaKOB) C
MUHEPATHHBIMU WA OPraHUYECKUMHU 100aBKaMu JTu00 0€3 HUX.

Kupnuu u KaMHM KepaMHYEeCKHE HW3TOTaBIuWBalOT B  (dopme
MPSIMOYTOJIBLHOTO TapajuieNieNuIela ¢ POBHBIMU TPAaHSIMU Ha JIMIEBBIX
MOBEPXHOCTSIX, TIOBEPXHOCTH I'PaHEH MOXKET OBITh pUQIEHOM.

Kepamudeckre cTeHOBBIE MaTEPHANIBI IOHKHBI OTBEYATHCIICTYOIIIM
TpEOOBAHUSIM:

- WMETb JOCTATOYHYIO IPOYHOCTh Ha CKATHE;

- OBITh BOJJOCTOMKUMH U MOPO30CTONKUMU;

- o0nazaTh HEOOXOIUMBIMU TETIIION30TUPYIOIIMMHU CBONCTBAMH.

Ilenv pabomwi: onpeneneHne MapKu KUPIHWYA, W3yUYEHUE OCHOBHBIX
(U3UKO-MEXaHUYECKUX CBONCTB KEPAMUUYECKUX CTEHOBBIX MaTepHasoB,
CpaBHEHUE TMOJYyYEHHBIX pe3ynbTaroB ¢ TpeboBanusiMm ['OCT 530-2007
«Kupnuuu 1 kKaMHU KEpaMUYIECKHE» U PEKOMEHIAIIMN O BO3MOYXHOCTH €T0
HCIIOJIb30BaHMS B CTPOUTEIIHCTRE.

S.111lokazamenu enewtnezo euoa

Onpeoenenue  pasmepos Kepamuueckozo Kupnuua u
XapaKmepucmukK e20 6HeutHezo euoa.

Ilpubopwr: nuHelika MeETAIMYECKass WIM YrOJbHUK CTallbHOM,
MOJIOTOK, KaJIUOPHI.

Mamepuansr: >TanoH  (HOpMaJIbHO  OOOXIKEHHBIM  KHPIIHY),
UccIeyeMblid oopasell.

Hopaook npoeedenusn onvima. KadecTBO Kupnuya OINPEAECIAIOT
MyTEeM BHEIIHETO OCMOTpa. BHemHui ocMOTp OTOOpaHHBIX OOpPa3IoB
MO3BOJISIET YCTAHOBUTH KauyeCTBO OOXKHUTa (HEJOXKOT WM TIEPEXKOT),
KOJWYECTBO U XapakTep TPEUIMH W HUCKPUBJICHHM, MMOCTOPOHHUX
BKJIIOUCHMI. J[JIS BBISBICHHS HEI0XOTa WWIM TMEepekora, OTOOpaHHBIE
00pasiibl CPAaBHUBAIOT C ATAJIOHOM (HOPMAJIBLHO O00XKEHHBIM KUPIIUUOM).
Henox keHHBIM KUpOUY HUMeeT Oojiee CBETJbIM BHJ, 4YeM JTaJOHHBIN
(«a;mpIit» KUpNUY), U TIYyXOW 3BYK IpPU yAape MO KUPIHYY MOJIOTKOM.
[lepex>KeHHBIN KUPNUY XapaKTEPU3YETCS WMCKPUBICHHBIMU TpaHIMU U
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MOBEPXHOCTSIMHU, OIUIABJICHHBIMM MECTAaMH W HWHOTJA BCIYYEHHOCTHIO.
HenoxokeHHBIN 1 MepeXKeHHBI KUPIUY SIBISETCAOpaKOM.

Kupnuu HopMmajabHOro ¢opmara (OQHHAPHBINH). U3ICIHC
HOMHUHaAJIBHBIMU pazMepamu 250x120x65 mm (puc. 5.1).

[IpenenbHble OTKIOHEHWS HOMHUHAJIBHBIX pPa3MEPOB KUpIHWYA HE
JIOJDKHBI ITPEBBIIIATH HA OJHOM U3JICJINH, MM:

- 110 JJIMHE Kupnuya + 4,

- IO IIMPUHE Kupnuya * 3,

- 110 TOJIIMHE KUPIHUYa JIMIIEBOTO + 2, KUpIH4a psaoBoro =+ 3.

O6mMmep KUPMUY  BBIMOJHSIOT C TOMOIIBI METATTUYECKOM
JIMHEWKH, C MOTPEIIHOCTHIO 0 1 MM.

\2

Pucynok 5.1 - ®parment wnanku: 1 — wupuna;, 2 — oauna, 3 —
monwuna, 4 — 10xcoxk; 5 — nocmens,; 6 -Mvl4OK.

[Ipy DomMOnM METAIMYECKOTrO YrOJIbHHKA WM JIMHEMKU C
TOYHOCTBIO 10 1 MM OmNpeAessitoT UCKPUBJICHUE MOBEPXHOCTEN U pedep,
OTOUTOCTh WUJIM MPUTYIUIEHHOCTHh pedep U yrioB. B maboparopuu Kupnud
VKJIQABIBAOT HAa pOBHBIM cTod. K mpoBepseMod TMOBEPXHOCTH
NPUKIAABIBAIOT peOPOM METAITMYECKYIO JMHEHKY WM TPEYTroJbHHUK B
TAaKOM HampaBJIE€HUHU, YTOOBI BBISIBUTh MAaKCUMaJbHOE 3HA4YCHHUE Mporuda
noBepxHOCTH (puc. 2). MakcuMallbHOE 3HAYCHHE 3a30pa MEXIy peOpoM
JIMHEMKU U MPOBEPSEMON MOBEPXHOCTBHIO M3JEIINS U3MEPSIOT CIIELIMATIBHO
U3TOTOBJISIEMBIMU IS 3TOM LIETU Kaauopamu.
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Pucynok 5.2 - N3MepeHHe HCKPUBICHHUS MOBEPXHOCTH U pedep
Kupnuda: 1 — cmanvHoul yeoabHuk,; 2 — cmanvHas auHeka, 3 — Kupnuy

OTKJIOHEHHUS IIO Q)opMe N BHCHIHCMY BHAY U1 KCPAMHYCCKOI'O

kupnuya coriacio 'OCT 530 [9] npuseaens! B npuinokenuu tado. I1.1.1
M3BeCTKOBBIC BKJIIOYCHHS (JIYTHUKH), BBI3BIBAIONIUE pa3pyIICHUE

KUPIIAYA, HE JOMYCKAKOTCS.
JlebexThl BHEITHEr0 BUJA U3ACITUN, pa3Mepbl U YHUCIO KOTOPBIX
MPEBBIIAIOT 3HAUYCHUS, YKa3aHHbIe B [[punoxkenuu 1, He qomycKaroTCs.

Duszuueckue ceolUCMEa KepamuiecKko2o Kupnuia
5.2 Onpeoenenue cpeoneii N1OMHOCMU KePAMUYECKO2OKUPRUYA
dbuznueckas BEJIWYHMHA OMpeaesieMast

Cpeonsaa naommnocmeo
OTHOIIIEHUEM Macchl M (Kr) MaTepualia KO BCEMY 3aHUMaeMOMY UMOOBEMY

3
Veem (M), 6KTI0YAGST UMETOWUECS 8 HEM NOPbL U NYCIOMBL.
m
ecT

rae m — macca oOpasia, BBICYLIEHHOTO JO MOCTOSIHHOM Macchl, (T
3. 3
KT);Veer — 00bEM MaTepHalia B €CTECTBEHHOM COCTOSIHUHM (CM™; M°).
Ilpubopel: Bechl TEXHMYECKHE C pa3HOBEcaMH, djeKTpoikad
CYIIUJIbHBIN, MeTaJuIM4YecKas JIMHEWKA, IITaHTCHIIUPKYJIb

Mamepuanbi: Kupnivid KEPAMUAYECKUN.
Cpeoniolo niomHOCmMb Onpedensdiom He MeHee 4YeM Ha mpex

obpazyax.
Hopaook npoeedenus ucnvimanusa. VicnbITaHUS KEPAMUYECKOTO
kuprmda npoBoasaTcs B coorBercTBUUM ¢ ['OCT 7025[10]. OO6Gpa3sisl

OYMIIAIOT OT MBUJIX U BRICYIIMBAIOT JO MOCTOSHHOW MacChl
Pa3zMepbl 00pa3iioB OmpeaessioT METaTINYECKOW JMHEHKOW WIIH
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IITAaHT€HIIUPKYJIEM C MOTPEITHOCThIO HE Oosnee 1 MM, 3a OKOHYATENIbHBIN
pe3yJbTaT MPUHUMAIOT CpeaHee apuMeTHdecKkoe TpeX H3MEpPEHUM
KaXXJ10M rpaHu. BeIUUCIISAIOT 00BEM.

3aTeM B3BCIIMBAaHHEM ONpPEACIAOT Maccy oOpasmnoB. Macca
00pasIioB OMNpeeNIeTcs Ha TEXHHYECKUX BEcax ¢ TOYHOCTHIO 10 10 T.

3Hasg 00beM u Maccy oOpasua, mo (opmyne (1.1) BBIUHUCISIOT €ro
CPEJHIOI IIOTHOCTh. CpPEeHIO IUIOTHOCTh MaTepralia BBIUHUCISAIOT Kak
cpeaHee apupmeTrndecKkoe Tpex ee 3HAaUCHHUH.

Tabnuna 5.1 — pe3yJbTaThl ONpPEIeICHUs] CPEHEN MIOTHOCTH

Homep | Macca Pazmepsl Oo0bem | CpenHss IJIOTHOCTD
ombITa |00pasIa, o0Opasia, cM obpa3iia, p , T/em®
m, r a b h | V,em® |nmomyuensoe| cpennee
3HAYCHUE [3HAYECHHE
1.
2.
3.

5.30npeodenenue 6000no2n10uieHuUA Kepamuyecko20 Kupnuia npu
ammocgheprnom oasnenuu 6 600e memnepamypoil (20+5)°C

Booonoznowenue - >To ciocoOHOCTh MaTepuasia MOIJIONIATh BIIAry
U YJIepKUBATh €€ B CBOMX TIOpaXx.

Booonoznowenue onpedensiom ne menee uem na mpex obpaszyax.

Ob6paszybl Kepamuyeckux u3o0eauti npeosapumelbHo 8blCYUUBAIONM 00
HOCMOAHHOU Maccyl. Booonoznowenue cunuxamuvix uzoenut onpeoeson
Oe3 npedsapumeibH020 8bICYULUBAHUSL 00OPA3UO8.

Ilpuboper: Bechl TEXHUYECKHUE, DJICKTpoIIKad CYMIUIBLHBIN, COCYH C
PELIETKON, METALUIMYECKAS JIMHENKA.

Mamepuansi: 06pa3ipl KUpIUYa KEPaMUIECKOTO, BOJIA.

Ilopsaiook npoeedenus ucnvimanusn. VIcTbITaHHS KEPaMUYECKOTO
kuprnya npoBonarcs B cootBerctBuM ¢ ['OCT 7025-91. OGpasubl
YKJIQJBIBAIOT B OJIMH P 1O BBICOTE C 3a30paMU MEXAy HUMU HE MEHee 2
CM Ha pEIIETKY B COCYJ ¢ Bojaou temmeparypoil (20+5) °C Tak, 4TOOBI
ypOBEHb BOBI ObLI BbIIIE Bepxa o0pa3ioB Ha 2-10 cMm.

OO0pa3Iiibl BBIICPKUBAIOT B BOJIC 48"y,

Haceimennsie Bogo o0pasibl BRIHUMAKOT M3 BOJBI, OOTHpArOT
BJIQYKHOW TKAHBIO M B3BEIIMBAIOT. Maccy BOJIbI, BBITEKIIICH U3 o0pasia Ha
YaliKy BECOB, BKJIIOYAIOT B Maccy oOpasiia, HACBIIIEHHOTO BOJIOM.
B3pemmuBanue kaxxaoro odpasia J0DKHO OBITh 3aKOHYEHO HE TO37HEE 2
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MUH II0CJI€ €r0 yIaJCHHUS U3 BOJIBI.
VicxoaHbple JaHHBIE W PE3yJbTaThl ONPEICACHHN BOIOMOIJIOMICHUS
3aHOCST B TaOHIly 5.2.
Bogonornomenue (W) o0Opa3moB 1o wMacce B MPOIEHTax

BBIYHUCIISIOT 110 (hopMyIIe:
mi—m

W, = - 100% (5.2)

20e m — macca oopasya, 8blCYULeHHO20 00 NOCIMOSAHHOU MACCHL, 2;

My — macca obpasua, HACLIWYEHHO20 8000 2;

3a 3HAUYCHUE BOJOIOIVIOMICHUS W3JCAUN IMPUHUMAIOT CpeaHee
apuMETHUECKOEe PEe3yJIbTAaTOB OIpEASICHUS BOIOIOIJIONMICHNUS BCEX
00pa31oB, paCCUMTAHHOE C TOYHOCTHIO 710 1%.

[Tocne B3BemmuBaHUs 00pa3Ibl CUIMKATHBIX H3ACIHA BBICYIITUBAIOT
70 TIOCTOSSHHOM Macchl. Pe3ynbrarel OmpenesieHus BOJIOIOTIIONICHUS
3aHOCST B Ta011.5.2

Tabmuma 5.2 — Bogonornomenue oopasna

HaumenoBanue | Macca Macca O6bem |Boponormnomie-Hue
178631 (SN138 CyXOro oOpasiia, | oOpasiia, oOpasia, %
00pa31ia, | HACBIIIIEHHOT O cM®
T BOJIOM, T
1.
2.
3.

BojonornoiieHue aisi TUIEBBIX KUPIUYEH U KaMHEW JOJHKHO OBITh
He MeHee 6%.

Mexanuueckue c60licmea Kepamuuecko2o Kupnuia
5.40npeodenenue npedena npouHoCmu KepamuiecKko2oKupnuia
npu uszuoe

Ilpubopwr. n1pecc THUIPABIUYECKUN, METa/UIMYECKas JIMHEWKA,
MTaHTCHIINPKYIb.

Mamepuanvi: Kupnvd KEpaMUUYECKUN.

Ilopaook npoeedenus ucnvimanus. VICIBITAHUS KEPAMUYECKOTO
kupnuua npoBogaTcs B coorBeTcTBHM ¢ I'OCT 8462[11]. Onpenencuue
npejfesaa MPOYHOCTH TPH M3TU0€ 3aKII0YaeTCS B HCIBITAHUU IIEJI0TO
KUpIUYa, YJI0KEHHOIO Ha JBYX OINOpax C PACCTOSHUEM MEXIy HUMU
200 MM, COCpeIOTOYCHHON Harpy3KoM, NPUIOKEHHOM II0 CeperHe
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nposiera (puc. 3). s ucObITaHMS 00pa3loB Ha H3THO HCIOJIB3YIOT
TUJPABIMYECKUNA TIPECC, MO3BOJSAIONINN PErUCTPUPOBATH Pa3pyIIAOILyIO
Harpy3ky ¢ norpemsocTthio He 0ojiee 100 H, u omopHBIX KaTKOB M KaTKa
JUIsL TIepe/laud Harpy3Ku OT Mpecca Ha Kupnud. /(s ucneiTaHuii Ha U3rud
o0pa3ibl yYKJIaJbIBAalOT Ha oOmophl. Harpysky Ha oOpasen mepenaroT
HETPEPBIBHO U PABHOMEPHO CO CKOPOCTHIO, OOECHEUMBAIOIIEH €ro
pa3pylieHue He paHee yeM uepes 20 ¢ mociie Hadana UCIIbITaHus.

[Ipenen mpounoctu npu u3rude R,,. 8 Mlla (KFC/CMZ), OTAEIBLHOTO

obpasina BeIHUCIAOT 1o Gopmyde (5.3):
3Pasp!

— pasp” |
RI/I3F - 2bh ) (5'3)
e0e P, — paspywaiowas Haspy3ka, YCMAHOGNEHHAA NpU

ucnoimanuuoodpasya H (kec),

| — paccmosinue meoxcoy ocsamu onop, mm (cm);

b u h — wupuna u evicoma obpaszya 6 nonepeunom ceuenuu, Mm (cm),

[Ipenen mpouHocTH mpu U3rude 00pa3OB B MAPTUH BBIUUCIISIIOT Kak
cpeaHee apuMETHYECKOE pe3ylIbTaTOB HCIBITAHUN YCTaHOBJICHHOTO
KOJIMYECTBA 00pa3IoB, ¢ AoImyckaeMoi morpemHocTsio g0 0,1 MIla.

Pe3ynbpTaThl OBITOB 3aHOCHM B Ta0II. 5.3.

Tabnuia 5.3 — pe3ynbTaThl ONPEACICHUS TPpeieia MPOYHOCTH MPU

U3ruoe
No | Pasmepsl |Pazpymaromas)  Ilpenen Cpennee 3HaueHUE
06pa o0Opasiia, CM| Harpy3ka, KI' | TPOYHOCTH | Mpejesia MPOYHOCTU
3118 oOpa3sua npu pu u3rude cepuut
bl hll u3ruoe, Mlla 00pa3IioB,
MIIa
1.
2.
3.
4,
S.
5.5 Onpeodenenue npeoena nPOUYHOCMU KEPAMUUECKO20

Kupnuua npu cxcamuu

Ipuboper. 1npecc THUAPABIMYECKUM, METAUIMYECKAs JIMHEWKA,
IITAaHTEHIIUPKYIb, CUTO ¢ ceTkoi Ne 1,25,

Mamepuanvl: KAPIIUY KEPAMUYECKHUM, BOWIOK TEXHUYECKUU
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TONIMHONS-10 MM, BoAa 10, MECOK KBAPIIEBbIN, MOPTIAHAIIEMEHT TI0.

Hopaook npoeedenus ucnvimanusa. VicnblTaHUS KEPAMHUYECKOTO
kuprmya mpoBojarcs B cootBerctBuMm ¢ ['OCT 8462[11]. s
Ompe/eyicHUus Tpejieia MNPOYHOCTH TP CHKATUU, OTOOpaHHBIC ISt
UCTIBITAaHUS KUPIHUYM PACHUIMBAIOT MO IIMPUHE HA JBE PaBHbIC YaCTU U
MOrPYy>Kal0T B BOJAY HE MeHee 4eM Ha 5 MuHyT. OO0€ MOJOBHUHKU
HaKJIaJbIBAIOT OJHA HA JIPYT'YIO TOBEPXHOCTSIMM  pacluia B
NPOTUBOIMOJIOXKHBIE  CTOpOoHBI  (puc. 5.4). Jlng coequHeHHWs WU
BBIDABHUBAHUSI  TOBEPXHOCTEH  0Opas3loB MPUMEHSAIOT  I[EMEHTHBIN
pacTBOp, COCTOAIIMK U3 PABHBIX YacTed mnoptianaueMmenta mapku 400 u
MecKa, MpOoCesTHHOTO Yepe3 cuto ¢ cetkoi Ne 1,25 (B/11=0,34...0,36). I1loB
MEXJly ATUMH TOJIOBUHKAMU 3aIlOJIHAIOT TECTOM W3 MOPTIAH/LIEMEHTA
mapku He Hike 400 croem He 6omee 5 M.

OnopHble TMOBEPXHOCTH, COMNpPHUKACAIOIIMECS C IUIMTaMU Mpecca,
BBIPAaBHUBAIOT MTPOKJIAIKAMH M3 TEXHUYECKOTO BOMIIOKA.

3aTemM Ha KUPIHWY UK €ro MOJOBHUHKY YKIJIAJIBIBAIOT CJIOW pacTBOpa
TOJNIIIMHOW HE Oojee 5 MM M Ha HETO YKJIAAbIBAIOT KUPIUY WU €ro
BTOPYIO TIOJOBUHKY, CJIETKa NpHKuUMas. M3IUIIKKA 1EeMEHTHOIro TecTa
CPE3ar0T HOKOM.

OOpa3iibl 10 WCHBITAHUS BBIICPKUBAIOT B JA0OpATOPUU TIPH
TEeMIIepaType (20+5)°C 1 OTHOCHTEJIBHOI BIIAKHOCTH Bo3ayxa 60 — 80% B
T€UEHHE 3 CYTOK JIsl 3aTBEPAEBAHUS LIEMEHTHOI'O TECTa, MOCIE Yero ux
WCIIBITHIBAIOT HA CIKATHE.

PucyHok 5.4 - CxeMa HUCIIbITaHUsI KUPIIMYA Ha CoKaTUE
a, 6 — naumsl npecca, 1, 2— nonosunku kupnuya, 3 — c1ou pacmeopa

[lepen wucnbiTaHuEM 00pa3lbl OCMATPUBAIOT W HU3MEPSIOT, C
norpemHocteio A0 1 wmM. Kaxnpii nuHEHHBIH pasMep oOpasna
BBIYUCIISIIOT KaK CpelHee apu(pMEeTHUUYECKOE 3HAYCHUE PE3YIbTATOB TPEX
M3MEPEHUI: JBYX HW3MEpPEHUI MapajUiebHbIX pedep, JexXalmx B
IUIOCKOCTH OJTHOW TPaHW, U CPEIHEW NPSAMOM, JICKAIIEH MEXKIY STHUMHU
peOpamu.
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[Ipu ucnpiTanuu oOpasel] yCTaHaBIUWBAIOT B IIEHTP OMOPHOM IIHATHI
M NOPWKHAMAOT BEPXHEW IUIMTOW IIpecca, KOTOpas MNOJDKHA IUIOTHO
MpUJIeTaTh MO BCel rpanu obpasna. Harpyska Ha oOpa3el npu UCIIBITAHUN
JOJDKHA BO3pacTarh HENPEPHIBHO M PABHOMEPHO CO CKOPOCTHIO,
obecneunBaromet ero paspymenue depes 20 ... 60 ¢ mocie Hauana
ucnbiTanus. Paspymmaromnass Harpyska JOJDKHA COCTaBIIATH HE MEHEe
10% npenenbHO pa3BUBAEMOTO MPECCOM YCHIIHSL.

[Ipenen mpounoctu npu cxarum R, Mlla (KFC/CMZ), OTHEIBHOTO
oOpasma BeraucisioT o hopmyie (5.4):

Pa3
Rox = =275 (5.4)

rae Ppa,, — HanOoublIas Harpyska, yCTaHOBJICHHAs IIPU MCIBITAHUU
obOpasua, H (kr);

F — muomans momepeyHoro cedeHus oOpasiia, BBIUMCIsAEMAas Kak
cpenHee apu(pMETHUECKOE 3HAUYCHME IIOIIAJeH BEpXHEM M HUXKHEH ero
noBepxHocTeit, M (cM°).

CpenHee 3HaUY€HUE TMpeJieia MPOYHOCTU MPH CHKATUU BBIYUCIISIOT Kak
cpeaHee apuMETHUYECKOE M3 PE3yIbTAaTOB HCHBITAHUSA MATH 0OpasIloB.
Kpome Toro, 3anuchiBatOT MUHUMAJIBHBIN PE3YJbTAT UCIBITAHUM.

Mapky xwupnuda omnpenenstor cormacao ['OCT 530 [9] mo
npuiioxeHuto Taos. I11.2.

Pe3ynbTaThl UCHIBITAHUHN 3aHOCAT B Ta0I. 5.4.

Tabnuna 5.4 —onpeneneHue npeaena IPOYHOCTH Ha CKATHE

I[Inomane | = [Ipenen CpenHee 3HaUCHUE
% o =l 3 5 MIOIIEPEYHOTO S Eﬁ MPOYHOCTH |TIpeJieia IPOYHOCTH
S8 % 53 S| ceueHHs , % g o0Opa3iia npu | Py CKATUHU CEPUH
8 § g, 5 é oOpasiia,cM a 2 |ckaruu, Mlla obpa3zios, MIla
27

¥

1.
2.
3.
4,
5.
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KoHTpoJibHbIE BONIPOCHI
1. Kak knaccupuuupyroTcs KepaMUuecKue KUpIud U KaMHH?

2. Kakue  TexHuyeckue  TpeOOBaHUA  NPEABIBISIOT K
KepaMuieckuM kuprnudam? Kak olieHHBaeTCs BHEIIHUM BUJ KUPIIMYA, €TI0
pa3sMephI,IPaBUILHOCTE (hOPMBI?

3. Kakue OCHOBHBIE CBOMCTBAa XapaKTEPHU3YIOT KepaMHUUYECKUE
CTCHOBBIC U3JICIUA?

4, Kak ompexaemsieTcs mpeaea MPOYHOCTH oOpasiia KUpIuda MpH
cxatun’?

5. Kakum MeTos1oM onpeaessioT INIOTHOCTh W3S ?

6. Kak ompenensercs mpeaen MpOYHOCTH oOpaslia Kupmuya Mpu
n3ruoe?

/. Kak BBIYHCIISIOT BOJOIIOIJIONIEHUE KEPaMUUECKOro Kupnyuya?
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6. Jlaboparopnas paGora Ne6
3ABUCUMOCTH CBOUCTB I'HIICOBOI'O KAMHS OT
COCTABA CMECH

Heab: O3HAKOMUTBCS CO CTaHJAPTHOM METOJMKOU OMpPEICICHUS
MapKH THIICOBOTO BSDKYIIETO IO MPOYHOCTH. M3roToBUTH 00pasisl U3
TUIICOBOTO TE€CTA C PA3IUYHBIMHU 3HAYCHUSIMU BOJOTUIICOBOT'O OTHOIICHUS.
YcTaHOBUTh 3aBHCHUMOCTH CPEIHEM IIOTHOCTH M IMPOYHOCTH O0pasIoB
THUTICOBOTO KaMHS OT COCTaBa CMECH.

Oobopyoosanue: BeCcbl, MEPHBIN LWIMHIAP, Yalla, py4yHash MEIIAJKa,
JuHElKa, Tpexrue3aoBas GopMa ais oopasuoB-npu3M (Oanouek) 4x4x16
CM, CEKyHIOMEp, TMpecc, paMKa I WCHBITAHUH, METaUIMYECKUe
MJIACTUHBI.

Ilopsaook evinonnenusn padomoi:

1. Cnerka cma3aTh MalldHHBIM MacjOM BHYTPEHHIOI TOBEPXHOCTH
METAJUTMYECKUX TPEXTHE3OBBIX (OpM 1Jii HM3rOTOBJICHHUS OOpa3iioB
pasmepom 4x4x16 cm (puc. 14). [lns BemoHeHUs pabOThI TpeOyeTCs TPH
bopmBI.

2. BBIMOMHUTE HECKOIBKO 3aMECOB THIICOBOTO TecTta. OOpa3mbl
GOpMYIOT W3 THICOBOTO TeCTa C  pa3IMYHBIMH  3HAYCHHUSIMHU
Bojorumncoporo otHomeHus (B/'). 3nadenns B/ nmpuaumarorcs 1o
yKa3aHUIO IpenoaaBaTeis, peKoMeHaoBaHo Tpu 3HaueHums B/IT — 0,35;
0,5; 0,65. ns kaxpaoro cocraBa orBecuTh /00 T TUIICOBOTO BSIKYIIETO U
OTMEPUTHh BOJIYy B HeoOxoammoMm KojumdectBe — 245; 350 m 455 mn
COOTBETCTBEHHO. B 4HCTYI0 "ally, mpeIBapuTEIbHO MPOTEPTYIO BIAKHOU
TKaHbIO, BJIUThH BOJY, 3aTeM B TeueHHE 5...20 ¢ B BOAY BCHINATh TUIICOBOE
BSDKYIIIEE M MHTEHCHBHO TIEpeMeniaTh PydyHOH Memaakou B Teuenune 60 c
710 TIOJTy4EeHUST OAHOPOAHOTO TecTa. [lomydueHHOe TUIICOBOE TECTO 3aIUTh B
dopmy.

KonndecTBo 00pa3iioB — JBa Ha KaXKAbI COCTaB.

Pa3mMepsl 00pa3mnoB — 4x4x16 cwm.

Jlnst  ynaneHus BOBJICUCHHOTO BO3[yXa IIOCHE 3alluBKH  (popMy
BCTPSAXHYTH D pa3, MOJHUMAS 32 TOPIIEBYIO CTOPOHY Ha BhICOTY 8...10 MM
M OITyCKasi, TPy 3TOM yJapsisi O TOBEPXHOCTh CTOJA.

3. Tlociie HacTyIuieHUsT Havalla CXBaThIBAHHS W3JIMIIKH THUIICOBOTO
T€CTa CHATh JIMHEWKoW. Yepe3 155 MMH mocie KOHIIA CXBaTbIBAHUS
oOpas1iel u3BIeYb U3 (HOPMBI, TPOMAPKUPOBATh U XPAHUTH B TTOMEIICHUHU
10 ucnbiTanusi. DopMbl OUUCTUT.

Venosus meepoenusi — B nomeniennu npu temneparype 20+2 °C u
OTHOCUTEJIBLHOM BiIaKHOCTH Bo3ayxa 50...60 %.
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IIpooonscumenvnocms meepoenusi — 7 ¢yt (110 CTaHIApPTy Mapka
THIICA IT0 IPOYHOCTH ONPEICIAETCS B BO3pacTe 2 4).

Hcnvimanue oopa3uoe 2uncoeozo Kamus:

1. OOpa3ipl THIICOBOTO KaMHS B3BECHTh, PAaCCUMTATh CPEIHIOIO
IJIOTHOCTh THIICOBOI'O KaMHS ¢ y4eTOM M3BeCcTHOTro oobema (V = 256 cM3)
Ul KaKA0ro oOpaslia B OTACIBHOCTH U OMPENENUTh CpeAHee 3HAUYCHUE.
Pe3ynbTaThl 3aHECTU B TAOIUIYy pabouei TeTpaau.

2. OnpeaenuTs mpeaea MPOYHOCTH o0pas3oB Ha WM3rud. s storo
oOpasel] yCTaHOBUTh Ha OMOPHI YCTPOMCTBA ISl UCIBITAHUS HAa W3TUO
TaKuM 00pa3oM, 4TOOBI T€ €ro rpaHu, KOTOpbIE ObLIA TOPU3OHTAIBLHBIMU
IIPU U3TOTOBJICHUH, HAXOIUIUCH B BEPTUKAIBLHOM ITOJIOKCHHUH

3. IIpenen npounocTu odpasna Ha u3rud R,, Mlla, onpenenuts mo

®opwmyiie (6.1)

3Fl
R, = T (6.1)
I'ne | — paccrosinue mexay onopamu, cm; | = 10;

b, h — mmpuHa 1 BeICOTa OMEPEYHOTO CEUCHHUST 00pa3iia COOTBET-
CTBEHHO, cM; b = h = 4;
F— pazpymaromias nHarpyska, kH.

160 Bug A 3
nopa HopMaribHbIX
80 F 80 Qbpasey HanpsyKeHm
Ponuk 210
cxarve
. _ Tc
A ) o
—_— / \"r %
<
\ =
L )
T——F o
pacTsKeHue
R /=100 R b=40 -
0 T 1
Onropa narnbarowmx > | ‘ _ Fexl
MOMEHTOB R M max= 4

Pucynok 6.1 — Cxema ucnbITaHUM TUIICOBBIX Oajouek

4. BblYMCIUTH cpeHee apuMEeTHYecKoe 3HAYCHHUE pPEe3yJIbTaToB
IBYX UCTIBITAHUM.

5. IlonydeHHsble MoOciie UCTIBITAHUSI HAa U3TMO MOJOBUHKH 00pa3IoB-
OpU3M Cpa3y K€ UCIbITaTh Ha cxatue. s 3Toro oOpasisl MOMECTUTH
MEXIy ABYMsI CTaJbHBIMM HAXXMMHBIMHU IJTACTUHAMHM TaKUM 00pa3oM,
yTOOBI OOKOBBIE TpPaHH, KOTOPBIE MPU H3TOTOBICHUM MpUJIETAIN K
MPOJIOJIBHBIM CT€HKaM (OpM, HAXOAWINCh HAa IJIOCKOCTSAX IUIACTHH, a
YHOPHI TJIACTUH TIJIOTHO MPUJIETAIA K TOPLEBOM I1aJKON CTEHKe o0pasiia.
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6. IIpenen nmpounoctu obOpasiia Ha cxatue R., Mlla, onpenenuts 1o
dbopmyiie (6.2)

R, = n (6.2)
rie F— paspymaromas Harpyska, KkH;

A — pabouas 1I011a1b MIACTHHBI, cM.

/. Bpruucnuth cpeaHee apuMETHUYECKOE 3HAYCHUE PEe3yJIbTaTOB
HCIIBITAHUMU.

8. IlomydeHHbIE pe3yJNbTaThl 3aHECTH B TaOIMIly pPE3yJIbTaTOB
WCTIBITAHUM.

[lo  momydeHHBIM  pe3yibTaTaM  IMOCTPOUTh  rpaduuecKue
3aBUCHMOCTH CPEJHEH IIJIOTHOCTH THIICOBOTO KaMHS OT BOJIOTHIICOBOTO
OTHOIIIEHHUSI, TPOYHOCTU THUIICOBOTO KaMHSI Ha PaCTsHKEHUE MPU U3TUOe U
Ha CXKaTWEe OT BOJIOTHIICOBOTO OTHOIIEHHUS M B3aWMOCBS3H IPOYHOCTH
TUIICOBOTO KaMHS W €ro cpeaHed mnpodHoctH. [lo momxydeHHBIM
rpa@uyYecKuM 3aBUCUMOCTSM HEOOX0AuMO ChOPMYIUPOBATH BBIBO/I.
Pe3ynbTaThl opopmMuTh B TaOIMILY 6.1.

Tabnuma 6.1 — Pe3ynbTaThl HCOIBITAHUS THIICOBBIX 00pa3I0B

= “ [Ipenen npounoctu | [Ipenen mpounocTu
= | < i: npu uzruoe, Mlla Ha cxkatue, MIla
é = 5 S o Hma | Cpemumii| [na | CpenHwii S
3 MR- = ﬁ" OJTHOTO oOpa3siia g 2
5y :q§ ° &3 oOpasia = 5
= 3 = = B
o | R| o = S 5
=
T | © § = =
= M o
1.
2.
3.
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KoHTpoJibHBIC BONIPOCHI:

1. 3aBUCUMOCTb CpEIHEH TIJIOTHOCTH OT  BOJIOTHUIICOBOTO
oTHoueHus? [TpuurHbl TaHHOW 3aBUCUMOCTH?

2.  3aBUCUMOCTb MPEJACIIOB MPOYHOCTU MPU U3TUOE U CHKATUU OT
BOJIOTUIICOBOTO OTHOIICHUS?

3.  M3oOpasuTte pacueTHyI0 CXeMy UCTIBITaHUS 00pasiia Ha U3ruo U
CXKaTue.
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7. JlaGoparopHas padora Ne7
DuU3NKO-MeXaHUYEeCKHE CBOMCTBA JPeBeCHHbI

7.1 Obuwue ceedenusn o pagHoGeCHOIl 61A}HCHOCHU, CPEOHEll
NJIOMHOCIMU U RPOYHOCMU OPEeGeCUHbl

llpesecuna — COBOKYIIHOCTh MPOBOJSIINX, MEXAHUYECKUX U
3amacarlIuX TKaHEH, pacloJIOKEHHBIX B CTBOJIAX, BETBAX U KOPHAX
JIPEBECHBIX PACTEHUN MEXKY KOPOU U CEPIILIEBUHON.

Brascnocms Opesecunvl — OTHOLIEHHE MACChl BOJIbI, COJIEPKAILEUCS
B JIPEBECUHE, K MACCE JIPEBECHUHBI B MPOIICHTAX.

Pasnosecnas enascnocms Opesecunvt — BIAXHOCTh JIPEBECUHBI,
COOTBETCTBYIOIIAs]  OMNPEJICICHHOMY  COYETAaHUI0  TEeMIEepaTypbl U
BJIAJKHOCTHU OKPY>KarOIIEN BO3AYIIHON CPEIbI.

IInomnocms Opesecurnbl—OTHOIIIEHHE MAacChl JAPEBECHHBI K €€

o0beMYy.
IIpounocmyo Opesecunbl — CIIOCOOHOCTD JPEBECHHBI
COTIPOTHUBIIATHCS PA3pPyIICHUIO MO ICHCTBUEM MEXaHUYECKUX HArpy30K.
IIpeden npounocmu Opegecunvi— HaINpPSIKEHUE, TMPU KOTOPOM

paspyiiaeTcsi o0pasen APEBECUHBI.

CyuiecTByeT HECKOJBKO  METOJIOB  OMNPENEICHUS  BIAKHOCTH
JIPEBECUHBI:

— CTaHJApPTHBIN;

— IO JIEKTPOIPOBOJHOCTH;

— 110 HOMOTPaMMaM.

CraHapTHBI METOJlT OCHOBAH Ha HEMOCPEJICTBEHHOM OIpPEACIICHUU
coJlep KaHMs Bjaru B oOpasliax JPEeBECHHBI MO MOTEPE UMHU MAaCChl MpH
BBICYIIMBAHUM B cymwibHOM mikady mpu Ttemneparype 103 °C no
NOCTOSIHHOM ~ Macchl.  MeTon — ompeleneHus  BIAXHOCTH IO
DIIEKTPOTIPOBOTHOCTA  (IKCIIPECC-METO/) OCHOBaH Ha  M3MEHEHUH
ANIEKTPONPOBOJHOCTH JIPEBECUHBI B 3aBUCUMOCTHU OT €€ BIIAXKHOCTHU. J[J1d
UCTIBITAaHUSL TPUMEHSIIOT TPUOOp — BJIEKTPOBIAroMep, CHaOXKEHHBIN
ABYMS UTJaMU-IaTyukaMmu. Wbl morpyxaroT B IpEBECUHY Ha TIIyOUHY 8
MM, U 4epe3 HUX MPOIMYCKAIOT CIa0bIl 3JEKTPUICCKUI TOK. BiaxkHOCTH (B
nuamazone 710 30 %) u3MepstoT 1Mo mKayie mprudopa ¢ MOTPEITHOCTHIO HE
oonmee 1..1,5 %. Opnako npuOOp JaeT BO3MOXHOCTH OIPEICIIUTD
BJIQYKHOCTH TOJIBKO B MECTE KOHTAKTA UTOJIOK C IPEBECHHOM.

Pacuer paBHOBECHOM BJIAXKHOCTH IO HOMOTpaMMaM OCHOBAH Ha TOM,
4TO CBsI3aHHAs (TUTPOCKOMUYECKAs) BIAKHOCTH JIPEBECHHBI 3aBUCUT OT
TEMIIEPAaTypbl M BIAXXHOCTH OKpYXarolero Bo3ayxa. [lns Toro 4roOsbl
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CTaHJapTHBIA oOpazer; MpuOOpesl PaBHOBECHYIO  BJIAXKHOCTh, €TI0
HEOOXOJAMMO BBIJIEPKaTh B MOMEIIEHUU C TMOCTOSIHHBIM TEMIEpaTypHO-
BJI&JKHOCTHBIM PEKMMOM HE MeHee 2...3 cyT. Homorpammsl paBHOBECHOU
BJIQXXHOCTH JPEBECUHBI COCTaBJICHbBI Ha OCHOBAaHMHU DKCIEPUMEHTOB.
OOBIYHO MCIOIB3YIOT HOMOIpaMMY paBHOBECHOM BiaxHocTu npod. H.H.
Yynuukoro.

(.2 Onpedenenue pagHoBecHoll 61aHCHOCIU OPEBECUHbL
3aganue: OnpenenuTs paBHOBECHYIO BIIAXKHOCTh APEBECUHBL.
Memoouxa: onpeneieHre BIIA)KHOCTU JPEBECUHBI 110 HOMOTpaMMe

H.H. Yynuuxkoro.

Obopyoosanue:  MWTAaHTCHIUPKYIb,  BECBl, TMCHUXPOMETP U
ncuxpomerpuueckas tabmuna (tadna. 7.1), HoMorpamMma paBHOBECHOU
BJIAJKHOCTH JIPEBECHUHBI.

Obpa3ybl: 00pa3IBI-NIPU3MBI U3 JTPEBECUHBI COCHBI C OCHOBaHUEM
20%20 MM u BBEICOTOU BJIOJIbL BOJIOKOH 30 MM.

Xoo pabomul

1. Ina ompenenenust BIaXHOCTU APEBECUHBI 10 HOMorpamme H.H.
UyIMIKOTO ¢ MOMOIIBID MCUXPOMETPA MU3MEPUTH BJIAXHOCTh BO3/yXa B
MOMEIIECHUH, TJe BBIACPKUBAIUCH, 00pas3ibl. llcuxpomerp uMeeT nBa
tepmomerpa. OIUH TEPMOMETP, CIHUPTOBOM — I HW3MEPEHUS
TEMIIEPATypbl OKPYKAIOIIETO BO3JYyXa, €ro OOBIYHO HA3bIBAIOT CYXHUM.
KoHunk BTOpOro tepmMomeTpa 0OMOTaH TKAaHEBBIM (DUTHUIIEM U OIYIIEH B
€MKOCTh C BOJOM. 3a CYET HWCHApECHUs BJIAarkd J3TOT TEPMOMETP
oxJiaxaaercs. Takol TepMOMETP HA3bIBAIOT BIIAXKHBIM.

2. llo pa3Hume TteMmeparyp CyXOro M BIIQXKHOTO TEPMOMETPOB
ONPENECIUTh OTHOCUTEIBHYIO BIQXKHOCTh BO3yXa. Pe3ynbTaTel u3MepeHui
3aHECTHU B JIAOOPATOPHBIN KypHAI.

[Ipumep onpeesieHus BIaXXHOCTH:

[Toxazanusa ncuxpomerpa:

— TeMIepaTrypa o cyxomy TepMomeTpy - 24 °C;

— TEMIIEpaTypa I0 BIAKHOMY TepMoMeTpy - 22 °C;

— Pa3HOCTH MOKA3aHUM TEMIEpPATyp TepMOMETPOB - 2 °C.
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Tabauma 7.1 — [lcuxpomMerpudeckas Taduia

IToxasaHHA PazHoCTE OKa3aHIOT cyX0To 1 BIAKHOTO TepMoMeTpor, “C

ol Y I 2 3 4 5 G 7 8 o | 10
°C OTHOCHTebHASA BTaKHOCTE, %
12 100| 89 78 68 57 48 38 29 20 11 -
13 100 89 79 69 99 49 40 31 23 14 6
14 100 89 79 7 60 51 42 34 25 17
15 100 90 80 7 61 52 44 36 27 20 12
16 100 90 81 71 62 54 46 37 30 22 15
17 100 90 81 72 64 55 47 39 32 24 17
18 100 91 82 73 65 56 49 41 34 27 20
19 100 91 82 74 65 58 50 43 35 29 22
20 100f 91 83 74 66 59 51 44 37 30 24
21 100 91 83 75 7 60 52 46 39 32 26
22 100 92 83 76 68 61 54 47 40 34 28
23 100 92 84 76 69 61 55 48 42 36 30
24 100 92 84 77 69 62 56 49 43 37 31
25 100 92 84 4 70 63 57 50 44 38 33

HoMorpaMma paBHOBECHOM BJIQXKHOCTH JPEBECUHBI MPE/ICTaBICHA HA
puc. 7.1
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Tounonaruna ananuva F°0

Pucynok7.1 — HopmorpamMmma paBHOBECHOM BJIAXKHOCTH JAPEBECUHBI
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OTHocuTeNnbHAss  BJQXHOCTh  BO3JyXxa B  MOMEIIEHUU (IO
IICUXpoMeTpruUecKkor Tadmuie) ¢ = 84 %.

Ha HOMOrpamMme paBHOBECHOW BJIAXHOCTU APEBECUHBI OTIIOKUTH
3HAYEHUSI TEMIIEPATYpbl U BJIAXKHOCTU BO3JyXa IO COOTBETCTBYIOIIUM
OCSIM W HAUTH TOYKY NEPECEUEHUS MNEPHNCHAUKYJISIPOB M3 YKa3aHHBIX
KoopauHat. [lo HaKJIOHHBIM JHUHHSAM HAWTH ONMKaiInee K HalJIeHHOMN
TOYKE 3HAUYCHHUE BJIAXKHOCTH JIPEBECUHBI C MOTPEITHOCTHIO He Oosee 0,5%.

PaBHOBecHasi BIa)KHOCTb oOpasia (1o HoMmorpaMmme) coctapisier Wp
= 17%.

7.3 Onpedenenue cpeoHeil RIOMHOCMU OpPeseCUHbl
3aganue: OnpenesnTh CPEIHIOK TNIOTHOCTh JPEBECHUHBI.
Memoouxa: omnpeneneHue CcpeaHEd TUIOTHOCTU JAPEBECUHBI MpHU

PABHOBECHOW U CTaHJAPTHOMN BIIAKHOCTSIX.

Obopyoosarue: MTAHTEHIIUPKYIb, BECHI.

Obpa3ybl: 00pa3UbI-IPU3Mbl U3 JIPEBECUHBI COCHBI C OCHOBaHUEM
20%20 MM u BBEICOTOU BJIOJIbL BOJIOKOH 30 MM.

XoJ paboThl

Jlnst ompeienieHrst CpeaHEH TIIOTHOCTH IPEBECUHBI TP PAaBHOBECHOM
BJIQXKHOCTH OOpa3IbI-NPU3MBbI B3BECUThH C MOrpemHocTbio He Oosiee 0,001
r. PazMepsl monepeyHoro ceueHus: U IJIMHY U3MEPUTH C TTOTPEITHOCTHIO HE
oonee 0,1 MM Mo ocsiM cuMMETpUU 00pa3LoB. Pe3ynbTaThl U3MEpPEHUN U
BBIYUCIICHUI 3aHECTHU B JIa0OPATOPHBIN KypHAaI.

[TocKOJIbKY THIOTHOCTH JIPEBECHHBI 3aBHUCUT OT BIIAKHOCTH, TO JIJIA
CpaBHEHHUs 3HAYEHUM IUIOTHOCTU PA3JIMYHBIX TAPTUM JPEBECUHBI,
MOJYYE€HHBIE PE3YIbTATHI MPUBOAAT K CTAHIAPTHOU BiaxHocTu 12 % (mpu
ATON BIAXHOCTU ONPEAEISIOTCS CBOWCTBA APEBECHHBI MPU OIEHKE €€
Ka4yecTBa).

Jlma pacdera cpegHen IUIOTHOCTH APEBECUHBI NPU CTAHAAPTHOM
BJIQYKHOCTH UCTIOJIB3YIOT (hOPMYITY

prt = ph +2,5(12 — W), (7.1)
pm12 — CpenHss TJIOTHOCTh 00pasiia APEBECUHBI MPU CTaHAAPTHOM

BJIIAKHOCTH, Kr/M3;

PmW— CpeJIHsIS IIOTHOCTh 00pa3ia JIpeBeCHHbI Npu BiaxxHoctu W B
MOMEHT HCIIBITAHHUS, KI/M";

W, — paBHOBECHasl BIAXXHOCTh, %o.
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7.4 Onpeodenenue npouHocmu Opesecunbvl RPU CHCAMUU 800.1b
60J10KOH

Memoouxa: cranapTHOE Harpy»KeHue o0pas3ioB.

Obopyoosanue. TIpecC THUAPABIUYECKUN, IPUCIOCOOJICHUS IS
UCIIBITAHUN 00pa3IloB IPEBECUHBI, IITAHTCHITUPKYIIb.

Obpa3zyel. oOpasupl-ipu3Mbl ¢ ceueHnem 2020 MM U BBICOTOM
BJ10J1b BOJIOKOH 30 MM.

Xoo pabomer.

1. Jlns onpenesneHus npeaeia MPOYHOCTH TMPHU CKATUU JIPEBECUHBI
BJIOJIb BOJIOKOH TEpPE]l UCIBITAHUEM BBIYHCIIHTH IUIOIIAAb IOMEPEIHOTO
cedueHus: oOpasma-npu3Mbl 4, cM2, U3MEpssl €ro pa3Mephbl IOCepearuHe
JUTMHBI C TIOTPEITHOCTRIO He Ooiee 0,1 M.

2. OOpaser; MOMECTUTh CTPOr0 IO IIEHTPY IUIMTHI IIpecca W
Harpy»artb paBHOMEPHO C TaKOW CKOPOCTHIO, YTOOBI OH pa3pylInjcCs 4epe3
1,0+£0,5 MuH mnocne Hayana HarpykeHus. Pazpymatomyro Harpysky F
WU3MEPUTH C MOTPEITHOCThIO He Ooee | %.

3. Ilpenen mpouHocTH oOpa3iia MpH CXKATHHM BIOJH BOJOKOH R/,
Mna, npu BraxkdHoctm W B MOMEHT HCIHBITAaHUS OIpPEACISICTCS TI0
dopmyre:

RY = —; (7.1)

I'ne F — pa3pymaromiast Harpyska, A — II0IIa b CEYEHUsI.
4. Ilpenen MpOYHOCTH IPHU CHKATUH IPU CTAHAAPTHOU BIAKHOCTHU
12 :
R.", Mna, BEIUHCIISIOT 110 hopmyJie:

R = RY (1 + a(W, - 12)), (7.2)

rie R — npefenl MOpOYHOCTH o0pasla Mpu  CXKATUM  MOPH
CTaHJApTHOM BiaXHOCTH 12%;

RcW — mpenen mpodyHoCTH oOpasia Mpu CHKATUM BAOJIb BOJIOKOH C
BIaXKHOCTBIO W B MOMEHT ucnibiTanus, MIIa;

W, — paBHOBeCHasl BIAXXHOCTh, %o,

0. — TIONPABOYHBIN KOI(POUIIMEHT Ha BJIAXKHOCTD, MOKA3BIBAIOIINIA,
HACKOJIbKO U3MEHSAETCSI MPOUYHOCTh MPU U3MEHEHUHU BIaKHOCTH Ha 1 %; o

= 0,04.

7.5 Onpeoenenue npeoena npouHocmu 0pesecunsvl npu
cmamuueckom uzzuoe
Memoouxa:  omnpenelieHHEe  MaKCHUMaJbHOM  HAarpy3ku  IpH
pa3pylieHn o0paslia U BEIYUCIICHUH NpeJielia MPOYHOCTU MPU U3ruoe.
Obpa3zywvi: 00pa3bI-IpU3MbI ¢ ceueHrueM 20%20 MM U JJIUHON BOJIb
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BOJIOKOH 300 mm.

Xoo pabomul

1. Wsmeputs mmpuHy b wu BbicoTy h oOpasma (momyctumas
norpemnHocTs He 6onee 0,1 Mm).

2. Ilomectuth 0Opasell B HCOBITATEILHYIO MAIIMHY W HArpy»aTh I10
CXEMe:

F

R 30

120 R20 }

- _—

240
300

Pucynok 7.2 — UcnipiTanue iepeBSHHOr0 oOpasiia

Jst ATOTO cienyer WCII0JIH30BATh pUCTIIOCOOJIEHNE,
oOecreunBaroiiee u3rud odpasia MpuIoKEeHUEM Harpy3Ku K ero 00KOBOM
TIOBEPXHOCTH B CEPEIMHE PACCTOSHUS MEXKTY IIEHTPAMH OIIOP.

[Ipenen mnpoYHOCTM MNpPH CTAaTHUYECKOM M3rube olpasua ¢

PaBHOBECHOM BIaXHOCTBI0O W, R, MIla, BEIUUCIAIOT 110 hopmyJie
3F1

Ry = ; 7.3
W= e (7.3)

rie R, — nmpemen TPOYHOCTH 0OOpaslia JPEBECHUHBI MpHU
CTaTUYECKOM M3THOE C PABHOBECHOU BIaXKHOCTBIO.

W,,, MIIa;

F — pa3pymatromias Harpy3ka, H;

| — paccrosaure Mexay rieHTpamMu orop; 1 = 240 mwm;

b, h — cooTBeTcTBEeHHO MmIMpPUHA U BEICOTAa 00pa3Iiia, MM.

5. Jlns mepecuera mnpeenia MPpOYHOCTH MPU CTATUUECKOM H3THOE K
cTaHgapTHOU BiaxkHOCTH (12 %) ucnonb3ytoT hopmyity

R12 = R¥ (1 + a(W, — 12)), (7.4)
rie R,Y — nmpenen TMNpoOYHOCTH oOOpaslia JAPEBECHUHBI TMpHU
CTaTUYECKOM M3TH0€ ¢ BIIaKHOCTBIO W B MOMEHT uctbITanusa, Mlla;
W, — paBHOBeCHas BIaXHOCTh 00pa3lia IpeBECUHBI, %o;
0, — TOMPaBOYHBIN KOA(DGIUIIMEHT Ha BIaKHOCTb, MOKa3bIBAIOIINH,

HACKOJIbKO H3MEHSIETCS MPOYHOCTh MPH HW3MEHEHHWU BIAXHOCTH Ha | %
(st Bcex mopoj apeBecunsl); o = 0,04,
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Konmponvuwie 6onpocol

1.  Tlopsimok omnpenesieHus BIaXKHOCTHU IPEBECUHBI.

2.  Tlopsanok omnpeneneHus mpejaesia MPOYHOCTU HA CXKAaTHUE JIepeBa
BJIOJIb BOJIOKOH? BIlMsiHME BIIQXXKHOCTH MaTepuana Ha NPOYHOCTh MPH
CXKaTUU?

3. Ilopsanmok ompeneneHuss Tmpeaeiaa MNPOYHOCTA Ha U3rU0?
BrusiHue BiIaXHOCTH MaTepuaia Ha MPOYHOCTh IPU U3ruoe?
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INPUJIOXKEHMUE 1
Ta6nuna I[1.1.1 - JledekThl BHENTHETO BUJIa KUPIIUYA KEPAMUUYECKOTO

— Ha TBIYKOBBIX I'PAHAX, B TOM YHCJIE — JJI1 HEJIUIIEBBIX
TPAHECUIIMIIEBBIX U3ICIINHN

Bun nedekra BHENIHEro Buaa JlomycTuMoe
YUCIIO
nedexroB Ha 1
U3JICIINE

Otoutoctn yriaoB rayobunou 10..15 MM, B TOM 2/-*

quciae — s

HEJUIIEBBIX YIJIOB JIMIEBBIX U3ACTUI

OTOUTOCTH M MPUTYIUIEHHOCTH pedep rayounoi no 10 2/1*

MM U JIJTHHOMN

10...15mMm, B TOM 4HCNI€ JUIS HEIMIEBBIX pebep

JTUIIEBBIX U3/IETUHN

Tpemunbl npoTsikeHHOCThIO 10 30 MM 1O TOCTENU

MOJIHOTEJIOTO KUPIIUYa, B MyCTOTEJIOM — N0 1-TO psga

MyCTOT C TJIyOMHOW Ha BCIO BBICOTY KHUpIHYA WJIA Ha

0,5 BBICOTEI KAMHSL: 1/-*

— Ha JIOKKOBBIX I'PaHsIX, B TOM YUCJIE — JJI1 HEJHUIIEBBIX

TPaHEU JTULEBBIX U3CIUN; 1/-*

Kupnnya-nosioBHsK

<5 % o0Bpema
napTUu

[Ipumeuanue: *

7484.
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Ta6nuna I1.1.2 - Texuuueckue TpeOOBaHUS K TPOYHOCTH
KEPaMHYECKOTO KUPIH4Ya

Mapka [Ipenen mpounoctu, MIla, He meHee
KMpIUYa MIpY CXKATUU IIpU U3rKuoe
JUIS1 KUpIUYa BCEXBUJIOB|  JIJIs1 MOJTHOTEJIOTO JUTSI IOJTHOTEJIOT O
1 KaMHel KUpIKYa MJIACTUYECKOT0| KUPHUYa MOJIyCyXOTo
dopMoBaHUs dbopMupoBaHus U
IIYCTOTEIOTI0 KMpIIMYa
CpEIHSs | HAMMEHBIINM | CPEIHUN | HAMMEHBIINM | CPEAHUN | HAMMEHBIITU I
JUTS TISITH TUTS JUIS TISITH TUTS JUISL TISITH TUISE
00pasmoB| OTACIBHOTO |00pa3IoB| OTAEIBHOTO |00pa3IoB| OTACIHHOTO
obpasiia obOpasiia obOpasiia
300 30,0 25,0 4.4 2,2 3,4 1,7
250 25,0 20,0 3,9 2,0 2,9 1,5
200 20,0 17,5 3,4 1,7 2,5 1,3
175 17,5 15,0 3,1 1,5 2,3 1,1
150 15,0 12,5 2,6 1,4 2,1 1,0
125 12,5 10,0 2,5 1,2 1,9 0,9
100 10,0 7,5 2,2 1,1 1,6 0,8
75 7,5 5,0 1,8 0,9 1,4 0,7
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