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Tema: OnpenesieHne MICTUHHOM U CPeAHEHd MJIOTHOCTH MCXOAHON IrOPHOI MOPOALI
U 3epeH meOHs u rpaBus no 'OCT 8269.
Llenv 3auamus:
N3yunth METOABI ONIPEAEIIEHUSA CBOUCTB TOPHOM MOPOJBI.
Koowvt hopmupyemvix komnemenyuii: OK 2, OK3, OK6, OK7, I1K1.3, I1K2.1, T1K3.2,
[1K4.3, ITK4.4.

Coaep:xkaHue NPaKTHYECKOT0 3aHITHS
1. Onpenenenne cpeaHen MIOTHOCTH.
2. OrmpejeneHre UCTUHHON TIIOTHOCTH.

IHopsinok BeIMOJIHEHHsI padOThI
1. Cpeansisi IJIOTHOCTH TBEPABIX MATEPUAJIOB - 3TO OTHOIIIEHUE MACChl K 00BEMY

Marepuaia B €CTECTBEHHOM COCTOSTHUU, €€ ONPEACIIAIOT N0 (hopmyie
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I'ne m- Mmacca matepuana, r, kr; V- 00beM MaTtepualia B €CTECTBEHHOM COCTOSIHUM.
1.1 Onpeaenenue cpeaHeil MJIOTHOCTH 00Pa310B NPABUIbHON IreOMeTPUYECKOM
¢opmbl.
OGopynoBaHKe U MaTepHaIbl: MeETaJUTMYeCKasl JIMHEWKa, ITaHTeHIIUPKYJIb, TEXHUYE-
ckue Bechl 10 200 r, yamednsie Bechl 105 Kr. OOpasisl MaTepraioB, UMEIOIINUX Mpa-
BWJIbHYIO T€OMETpUYeCKyl0 hopMy (KyOuKH, mapajuiefenuneabl, HUInHapel). Oopas-
1[I TIPABWJIBHOM T€OMETpUUECKON (DOPMBI TTOCIE MPOCIYIITMBAHUS B3BEIIMBAIOT, a UX
00BeM OTPENIETISIOT IMyTEM 3aMepa JIMHEHHBIX pa3MepoB 00pasIia.

OO6pa3supl U3MEPSIOT IITaHTEHIUPKYIeM ¢ To4HocThio 110 0,1 mm. Kaxmyro
IpaHb U3MEPSIOT B TpeX MecTax (puc. 1) U 3a OKOHYATENBHBIN pe3yJabTaT OepyT Cpel-
HEE 3HAUYCHUE TPEX U3MEPECHUHN KaXJ0M IPAHMU.

st u3MepeHus: HWJIMHIPUYECKUX 00pa3iioB Ha TOPILIOBBIX TIIOCKOCTSIX

IPOBOIAT J(BA B3aUMHO MEPICHINKYIAPHBIX Auamerpa d1, d2, d3, d4 u 3amepsioT ux

AJIUHY; KPOMEC TOI'0, U3MCPAIOT
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Puc. 1. Cxema uzmepeHnusi oopasion

JTUaMETPhl IWJINHIPA Ha ceperHe ero BeicoThl 05, d6. 3a okoHYaTeNbHBIH pe-
3yJlbTaT IPHHUMAIOT CPEIHEE 3HAUCHHE U3 IICCTH H3MEPEHUI.

BricoTa 1mummHapa 3aMepseTcss B YETBIPEX MECTax- IO KOHIAM JHAMETPOB
(cM. puc. 1). 3a OKOHYATEIbHBIA PE3yabTaT MPUHUMAIOT CPEIHEE 3HAUCHHUE M3 YEThI-
pEX U3MEPECHUM.

O6BeM 00pa3iia B BujE KyOa Wiiu napajuiesienurneia onpeaesstoT no GopmyIe:
V= aﬁpb‘,phcpl
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[me ¥ " ¥ - cpenHHe 3HAYCHUS pa3MepoB rpaner B cM. O0beM oOpasiia

UATUHAPUYECKON (DOPMBI OTIPENIETISIOT TI0 (hopMyIie

v="lep

4 £p, cHM°

[ne n=3,14; d.,- cpennmii tnametp mWiIMHApa, cM; he,- cpemHss BbIcOTa LMIMHIPA,
CM.
OmnpenenuB 00beM, 0Opasel] B3BEIINBAIOT BBIUYUCISIOT CPEAHION TIIIOTHOCTh
m 3

= T/cM
Po=: L

3a OKOHYATEIBHBIA Pe3yIbTaT MPUHUMAIOT CPEIHIOIO INIOTHOCTD, TTOJIYYCHHYIO
10 UCIIBITAHUIO TPEX 00pa3IoB.

Pe3ynbTarsl ucnbiTaHMit 3aHOCAT B Tab. 1.

No | Marepuan CpenHee 3HaUCHHE O6wvem | Cpenusist
UCII Jlnuna, | [llupuna | Beicota | [luametp | oOpasna, | IOTHOCTS,
cM CM cM cM m, r 0o, [f cv®
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1.2 Onpenesienne cpeHeil NJIOTHOCTH NOPUCTHIX 00Pa3L0B HENMPABUJIbHOM
reoMeTpu4ecKoii (popMbI ¢ IOMOLIBLIO 00beMOMepa.

O6opynoBaHre W MaTepHUAIbl: TEXHUYECKHE BECHI C pa3HOBECAMH, 00BEMOMED ,
dapdopoBblii cTakaH ¢ napaduHoM, dJeKTporumTka. O0pasel MOpUcTOro MaTepuaa,
MMEIOIIETO HETPABIIbHYIO TeOMeTprUecKyto popmy. OO6beM MaTeprasa BEIYUCISIIOT ¢
MTOMOIIBI0 00BeMoMepa (puc. 2.), MPEICTARIAIONIET0 COO0M MeTaIMUEeCKU cocy 1 ¢

BITASTHHOM B €T0 BEpXHEW YacTH JATYHHOU TPYOKOH 2.

Puc. 2. O6bemomeTp
OO0beMoMep HAIOJHSAIOT BOJIOWM HEMHOTO BBIIIE TPYOKH W IOCJIE TOTO, KaK W3-

OBITOK BOJBI CTEYET, MOJACTABIISIFOT TIOJT KOHEIl TPYOKH B3BEIICHHBIM cTakaH 4. BrICcy-
IIICHHBIA JI0 TMOCTOSTHHOW Macchl oOpasell 3 B3BEMIMBAIOT M, 3aTeM OOMAaKWBAIOT Ha
HUTKE B paciuiaBieHHbIi nmapaduH. [locne 3acTeiBanus mapaduHa CHOBA B3BEIIMBAIOT
M1 ¥ OCTOPOXKHO MOTPYXkKAIOT B 00BEMOMED.

Korma BeITecCHEHHAsI BO/Ia COJIBETCS U TIPEKPATUTHCS TaJIeHUE Karlelb, CTaKaH ¢
BOJIOM B3BEIIMBAIOT M OMPEICISIIOT MacCy BBITECHEHHOH BOIbI, YHCJICHHO PaBHYIO
00bemy obpasna ¢ napadpurom Vi. O6bemM oOpasiia onpeaesisitoT, BEIUUTas U3 o0beMa

oOpasma ¢ napadunom Vi 00bem mapaduna Vi,
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O6beM napaduHa OIpeNeNsIoT ACICHUEM MAacChl TapaduHa My, Ha ero
naoTHOCTH Pr= 0,93 r/em®,
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CpeI[H}OIO IIJIOTHOCTDH 06pa3ua HaxogdaT U3 BLIpa)KeHI/I}IZ
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I'1e M- Macca cyxoro oopasia, ; V- 00beM 00pasiia B ECTECTBEHHOM COCTOSIHUM, CM°.

Pe3ynbratel onbiTa 3aHOCATCS B Ta01. 2. 3a OKOHYATENIbHBIN pe3ysbTaT
CpeIHEe! MJIOTHOCTU NPUHUMAIOT CPEIHIOK BETUYMHY TPEX UCTIBITAHUM.
1.3 Omnpenesnenue cpegHeil NJIOTHOCTH NOPUCTHIX 00Pa3L0B HeNPABUIbHOM

reoMeTpUYECKOr (POPMBI TUAPOCTATUUECKUM B3BEIIIMBAHUEM.

Tabnuna 2

Ne | Macca ob6pa3sia, T O0BemMm, Cpennss
uctt | Cyxo- | Cmnapadu- | O6pasuac | [lapadu- O6pasua | I0T-

ro, m HOM, napadu- Ha, \Y/ HOCTb,

m; HOM, V., P, [ cM®
Vi

1
2
3

JlaGopaTopHoe 00opy1I0BaHUE U MaTepUalbl: BECbl TEXHUUYECKHE C pa3HOBECAMU
Y TIPUCTIOCOOJIEHUEM ISl TUAPOCTATUYECKOTO B3BEUIMBAHUSA, TUIMHAPUYECKUN COCY/T
C BOJIOM, HUTKA, KyCOK KHpIIMYa UM IPYroro Marepuasia HempaBuibHON (POPMBI.

B stom cmocobe ompenenenne oObema 00pas3ia s BBIYUCICHHS CpeaHEl
IUIOTHOCTH OCHOBAHO HA 3aKOHE ApXHMMena: Tejo, MOrpyKEHHOE B BOAY (3KUIKOCTB),
TEpsIET B Macce CTOJIbKO, KAKOBA Macca BHITECHEHHOM UM KHJIKOCTH.

Tak kak Macca BBITECHEHHOW BOJIbI B FpaMMaXx YMCJIEHHO paBHa 00BEMY BbITEC-
HEHHOM BOJBI B CM°, TO Pa3sHOCTh Macc 00Opaslia, B3BEHICHHOIO HA BO3LyXE M B3Be-

IIIEHHOTO B BOJIE, MMOKa3bIBaET 00heM obOpasia. [ onpesenenrsi MacChl BHICYIICHHBIN



oOpasel] B3BEIIMBAIOT Ha Becax M. 3aTeM oOpa3zel] HACBIIAIOT BOAOM, MOTPyXasi ero
npu temneparype 20+0,5°C Ha 2 gaca Tak, 4T0OBI YPOBEHb BOJABI B COCY/E OBLI BBIILE
Bepxa oOpaszua MuHUMYM Ha 20 MM. HaceluieHHbIl oOpas3el] BBIHUMAIOT U3 BOJBI,
MSTKOM BJI@KHOW TKAaHBIO YAAJSIOT BJary ¢ MOBEPXHOCTH U B3BEIIMBAIOT CHOBA My,

Han onHOI 13 yail BeCOB CTaBsT NMPUCIOCOOIEHUE AJIs B3BELIMBAHUS B BOJE B
BU/JIE MAJIEHBKOI CKaMEEUKH C COCYJIOM, HAallOJHEHHBIM Bos10i. OOpa3el moiBenBa-
10T K CephIe BECOB Ha HUTKE TaK, YTOOBI OH, HAXOJSCh B BOJE, HE Kacajics CTEHOK U
IHa cocyza (puc. 3), ¥ B3BEIIMBAIOT €ro B BOJE M.

CpeaHIo10 TUIOTHOCTh BBIUUCISIIOT 10 hopMyIie:

1, — Mo

Puc. 3. 'mapocraTnueckre BECHI.
['me m- macca cyxoro o0Opasiia Ha BO31yXe, T'; M- Macca HaChIIIEHHOTO 00pa3-

11a, B3BEIIEHHOTO Ha BO3/yXe, T; Mp- Macca HACBIIEHHOTO 00pasiia, B3BEIICHHOTO B
BOJIE, T; M;-My- 06beM 00pasia, cM>, PaBHBIIA 00bEMY M MACCE BBITECHEHHOM BOJIBI.
PesynbTaThl ucnbITaHUN 3aHOCAT B TabOJ. 3. 3a OKOHYATENBHBIM pPE3yNbTaT

IMPUHUMACTCA CPCAHCC 3HAYCHUC U3 TPCX WUCIBITAaHUH.

Tabmura 3



No | HaumenoBanue | Macca cyxoro | Macca Hacbl- | Macca Hacel- | Cpennsis
UCII | MaTepuala oOpaslla m, r | LIEHHOTO 00- | IEHHOTO 00- | MJIOTHOCTb,
pasua, B3Be- | pas3ua, B3Be- Do, Tf cM®
HIEHHOTO Ha | IEHHOTO B
BO3yXe,M1, |BoIe,My, T
r
1
2
3

B cinydae B3BemmBaHUS Marepuaia HE B BOJE, @ B IPYrOMl XKUIKOCTH, 00BEM
BBITECHEHHOM XMJAKOCTH HE OyAET YMCIEHHO paBeH ee Macce. B 3ToM ciydae o0beM
HaxXOJST JIEJIEHHEM MAaCChl BBITECHEHHOM MUJKOCTH Mi-My HA IJIOTHOCTh KUJKOCTH
Piunc. POPMyTia IPUHUMAET BU/L:

i
po=—E ricadd
my—my

Hacepienre o0pa3noB BOAON AOKHO OBITh MPOU3BEACHO JO BBITOJIHEHHS
paboTHI.

1.4 Omnpenesnenue HACBINMHOM MJIOTHOCTH PBIXJIBIX (CHIIIyYHX) MaTEPHAJIOB.

O6opynoBaHue U MaTepUalbl: BECH C pa3HOBECAMHM JI0 5 KT, MEPHBIN ITUJIHH-
JIPUYECKUN COCYJl EMKOCTBIO | JI, CHTO C OTBEPCTUSIMUA JUAMETPOM 5 MM, METAJIINYE-
CKasl IMHEeWKa, CYIIMIbHBIN Kad, cTaHgapTHass BOpoHKa. Ilecok, 1iemeHT, rpaBuil u
Ap.

HacpinHasi IOTHOCTh CHIMYYHUX MATEPHUATIOB Py OMPEIEISICTCS OTHOUIEHUEM
MaccChl K 00beMY MPOCYIIEHHOTO CBOOOIHO HACBIITAHHOTO MaTepuaa.

[IpoOy mecka 5- 10 Kr BBHICYIIMBAIOT A0 MOCTOSHHOM MAaccChl, MPOCEUBAIOT Ye-
pe3 CUTO C JUaMETPOM OTBEPCTHI 5 MM M 3amOJIHAIOT UM BOpOHKY (puc. 4). Ilox Bo-
POHKY CTaBSIT MEPHBIA LWJIMHAP 2, TPEABAPUTEIBLHO B3BECUB €r0 Mi U OTKPBIBAIOT
3aaBMKKY 1. Korjma mecok 3amoiHUT ¢ W30BITKOM LMJIUHJP, 3aJBUXKKY 3aKpbIBAIOT U
M30BITOK TIECKa OCTOPOXKHO CPE3al0T BPOBEHb C KpasiMu mwmHapa. umuuap ¢ mec-

KOM B3BCHINBAIKOT C TOYHOCTBIO 10O IT ms.
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Puc. 4. CrangapTHast BOpOHKA.
HachImHyro TIIOTHOCTB BRIYUCTISIOT 110 (hOpMyJIe

Ma—my
Po=—"F—.Tlci

3
I'me m1- macca MepHOro cocyna, r; My- Macca MEPHOIO COCYyJa C IECKOM, T; Mo-My-
. 3
Macca 1ecka, r; V- 00beM ITUInHIpa,cM®.
Pe3ynpTaThl UCHBITaHUI 3aHOCAT B Ta0J. 4. 32 OKOHYATEIbHBIM PEe3yJIbTAT MPH-

HHUMAIOT CPCIAHCC apH(bMeTI/I‘IGCKOG 3HAYCHHUC TPCX HUCIBITAaHUH.

Tabnuna 4
No | Marepuan | Macca mepHoro | Macca mepHoro u- | Haceimuas
HCII. HWJIUHIpA, , T JUHJIpa C MaTepua- MJIOTHOCTH,
JOM , T :
Por Ur e
1
2
3

2.  Omnpenesnenne HCTUHON IVIOTHOCTH MaTePHAJIOB

W cTrHOM TUIOTHOCTBIO HA3bIBAeTCS Macca CIWHMIIBI 0O0beMa MaTepuaia, B3s-
TOT0 B @0COJIFOTHO TJIOTHOM COCTOSTHUM.

WcTrHHAs MIOTHOCTH OmnpeensieTcs: mo Gpopmyie

m 3
p= — Ticu
Vg

KL/



I'me m- macca cyxoro obpasma, r; V,- 00beM Marepuana B aOCONIOTHO TUIOTHOM CO-
CTOSIHMH, CM°.

OO0beM IpU ONPEJEIEHNN UCTUHHON IUIOTHOCTH OIpPENESETCS pa3IndyHbIMU
croco6amu, B 3aBUCUMOCTH OT ()OPMBI U TUNIOTHOCTH MaTepuania.
1.2.1. Omnpenenenre UCTUHHOM TUIOTHOCTH IUIOTHBIX MAaTEPUAJIOB MPABUIBHOU
reOMETPUUYECKON (POPMBI.
HctuHHas MIOTHOCTH IJIOTHBIX MAaTEpUajOB MPaBUIBHONW T€OMETPUYECKO (HOPMBI
OTIpE/EIAETCS TaK e, KaK U CpefHss IIOTHOCTh (cM. 1. 1.1.1). Jlns aTux marepuaios
MCTUHHAA IJIOTHOCTh YUCJIIEHHO PaBHA CPEIHEN IJIOTHOCTH.

1.2.2. Onpexaenenne UCTUHHON TUIOTHOCTH TIOPUCTBIX MaTEPHAIIOB.

O06opynoBaHue U MaTEPUATIBI:

O6bemomep Jle-lllaryns, papdopoBas crymnka, cuto Ne 02,

CymunpHbli mkad, TEXHUYECKUE BECHI, IUITATUB, SKCUKATOP, JIOXKKA, COCYZl C BOJOH,
TepmoMeTp. Kupnud unu apyroil nopucTeli Mmarepuai. st onpenesieHns HCTUHHON
IUIOTHOCTHU MOPUCTHIN MaTepual pa3OMBalOT HAa MEJKHE KyCOUYKH, a 3aT€M pacTUPAIOT
B MOPOILIOK B GapPopoBoil cTynke, 4TOObI pa3pylIuTh 4epe3 cuTo Ne 2, BHICYIIMBAIOT
B CylIMJibHOM HiKady npu temneparype 110-+5¢ 10 nocTosSHHOM MacChl U OXJIAXKAAIOT
B DKCHKATOpE.

O0BeM ompenensiioT ¢ noMmouipio ooreMomepa Jle-Illatenwe (puc. 5), mpen-
CTaBJIAIOIIETO0 COOOM KOOy C Y3KMM AJUHHBIM TOPJIOM, UMEIOIIUM B CpEIHEH 4acTH
yipenue. Huxe U Bbllle yIIMPEHUS HA ropiie KOJObl HAHECEHBI JBE YEPThl, 00bEM
MEKTy KOTOpbIMH paBeH 20 cM®. Bele BepxHeil 4epThl rpaayrpOBaHHas 4acTh C ILIe-
noii nenenust 0,1 cm. Tlpubop HAMOJHAIOT 10 HMKHEN HYIEBOH YEPTHI JKUIKOCTBIO
MHEPTHOM 1O OTHOLIEHUIO K MaTepuaily (BOJoi, OE3BOAHBIM KEPOCUHOM, CIIUPTOM).
CBOOOJIHYIO OT >KUJIKOCTH BEPXHIOIO YacTh TOPJIOBUHBI MPOTUPAIOT TaMIIOHOM HX
buabTpOBaATEHON OyMaru, mpruOOp MOMEMIAIOT B CTEKIISIHHBIN COCYJ C BOJOW, UMEIO-

uier remmneparypy 20 ¢



(Temneparypa, pu KOTOPOW TpalyupoBadu €ro mkaiy). JUisi npenoxpaHeHHsl OT
BCIUIBITUSI IPUOOP yIEPKUBAETCS JIaKaMH IITAaTHBA.

OT noAroTOBIEHHON IPOOBI OTBEMINBAIOT ¢ TOUYHOCTHIO 710 0,01 r HaBecky mo-
pomika My paBHyt0 90 I, ¥ BBICBINIAIOT MEIKAMU MOPLUHSIMU JOKEUKON Yepe3 BOPOHKY
B 00BEMOMED 10 TEX MOP, I0KA YPOBEHb JKUIKOCTH HE IOJHUMETCS 10 BEPXHEHN UEPTHI
V1=20 cm3. OcTaToK MOpPOIIKa B3BEMIMBAIOT M ONIPEAENISAIOT HC-

THUHHYTO IINIOTHOCTDb

rze Mp - Macca HaBECKHU MOPOIIIKa, I, M, - Macca OCTAaBIIErocs MOPOLIKA, I;
M1 — M, — Macca NOPOILIKa, BCHIMIAHHOTO B 00beMoMeD, I; V1— 00beM KUAKOCTH,
BBITECHEHHOM TTOPOIIKOM (00BEM MOPOIIKA B 00BEMOMED), CM°,

VICTUHHYIO TIIOTHOCTB BBMHUCIAIOT ¢ To4HOCTHIO 10 0,01 r/cm® kak cpemHee
apu(MeTHyecKoe ABYX MCIBITAHUN, PACXOXKIIEHUE MEXAY KOTOPbIMHU HE JOJIKHO Ipe-

Bpammats 0,02 r/cM°. Pe3ynbTaThl HCHIBITAHMI 3aHOCAT B Tabll. 5.

Ta0muna 5
Ne | Hammenosanme ma- | Macca HaBecku | Macca ocraTtka Mcrnanas
IJIOTHOCTB, P,
KCII. Tepuasa M1, T My, T 3
r/’cm
1
2
CpaBHUTEIBHBIC 3HAYECHUS CPETHEN M UICTUHHOM TIJIOTHOCTU HEKOTOPBIX MaTepHUasioB
B KI/M°
Tabmuna 6
[InmoTHOCTE [InmotHOCTE
Marepuan Marepuan
CpeaHss UCTUHHASI CpenHss UCTUHHAS
Kupnuu 1600-1800 | 2600-2700 Crexno 2450-2550 | 2450-2550
['panur 2500-2700 | 2750-2950 Cranb 7850 7850
["a66po 2830-2880 | 2900-3300 Ilecok 1400-1600 | 2600-2700
Tyd.synkan | 900-2200 | 2600-2800 CocHa 500-600 1540-1550




IIpakTnueckas padora Ne 2

Tema: OnpenesieHre NOPUCTOCTH M BOJAOIOTIJIOIEHUS UCXOAHO rop-HOW MOPOAbI
U 3epeH meOHs u rpasus mo 'OCT 8269.
Llenv 3auamus:
N3y4nTh METOABI ONIPEICIICHUS CBOMCTB TOPHOM MOPO/IBI.
Koowt popmupyemvix komnemenyuii: OK 2, OK3, OK6, OK7, I1K1.3, TIK2.1, TIK3.2,
I1K4.3, I1IK4 4.

Coaep:xaHue NPaAKTUYECKOI0 3aHATHSA
1. Onpenenenne NOpUCTOCTU
2. OmpeneneHre BOJIONOTIOLICHUS.

1. Onpeueﬂeﬂne HCTHHHOM MOPUCTOCTH

[ToprcToCcThIO HAa3BIBACTCS CTETICHD 3aMOTHCHHS 00bEMa MaTeprana mopamu. [lopu-
CTOCTbh OmpeAensieTcs o hopmyie

7T=""100]
r

IJI€ P - UCTUHHAS TUIOTHOCTD, T/cM3, p0 - cpeaHsis TUIOTHOCTH, r/cM3. B oTuere ciemy-
€T MPOU3BECTH BBIUMCIICHUS IO MaTepuaiaM, UCCIIEIOBAHHBIM B TIPEABIAYINX pado-
Tax.

2. OnpenesieHue BOAOMOTJIOIIEHUSI
BopomoriomieHre — crmocoOHOCTh MaTepuaia BIIUTHIBATh U YACPKUBATh B TI0-
pax Boxy.
JlabopaTtopHOe 000pyTOBAaHUE H MAaTECPHAIIBI:
CymminpHBIN 1Kad, BAHHA ¢ BOJOH, TEXHHYECKHUE BECHI C Pa3HOBECAMH, 00Pa3IIhI
MOPHUCTBIX MaTePHAJIOB.
Bopormoraiienre mo Macce B MPOIIEHTaX PaBHO OTHOIIECHUIO MAcChl BOJIBI, T10-

IJIOIIEHHOM MaTeprajioM IPHU HACBIIIEHNH, K Macce cyXoro oopasua

10



rJie M-Macca BBICYIIEHHOTO o0pasima, V' M-macca HaChIEHHOTO BOIOM oOpasia I; M-

M-Macca HOFHOHIGHHOﬁ BOJBL, I.

BOI[OHOFJ'IOHICHI/IE? 110 O6’béMy PaBHO OTHOILICHHUIO MACChI HOFHOIHGHHOﬁ

Bogsr k 006EMy 06pasiia V:

By = 27100,

Jl1st ucnipITanus gydiie Opatbh 00pasiibl MPaBUILHOM T€OMETPUIECKOMN (HOPMBI.

OO6pa3zer; oyumaeTcs: OT rpsi3u, 3aT€M €ro CyIlaT B CYIIWILHOM HIKady Mpu TemIepa-

Type 110+-5C 10 nmoctossHHOM Macchl M U MOMEIMAIOT HA CTEKJIITHHBIM MAJTOYKH WU

pEelIeTKy B BaHHY C BOjoH, umeromui temrepatypy 20C,

TakUM 00pa3oM, 4TOObI

YpOBEHb BOJIbI HaJ 0Opa3iaMu ObUT HE MeHee 2¢cM. OOpa3iibl BbIIEPKUBAIOT B BojiE 48

4acoB, 3aT€M BBIHUMAIOT, OOTUPAIOT BIAXHOM TKaHBIO W cpa3y B3BelIMBaroT. Maccy

BBITEKIIICH Ha Yalry BECOB BOJBI BKIIOUAIOTCS B MAacCy HACBIIEHHOTo oOpasia m.

[To ¢popMynam BBIYUCISIOT BOAOMOIIONIEHUE M0 Macce U o0bemy. Pesynbra-

ThbI

HcneiTanus 3aHOCAT B Ta0II.

7.

Tabmuma 7
Macca o6pasiia. Bononoraomienue
ITo
N Marepuari. Cyxoro | HaceimeHHO- | O0BEM ITo 00BEMY
ro Macce

11



3a OKOHYATENbHBIA PE3YNIbTAT IPUHUMAIOT CPEIHEE 3HAUYEHUE TPEX UCIIBITAHUIA.
IIpn HacelieHMH Marepuallia 4YacTh BHYTPEHHHMX ITOP OCTAeTCsl HE 3allOJHEHHOM BO-

JI01, TIOATOMY 00BEMHOE BOJIOIOIJIOIICHUE HE MOXKET XapaKTepU30BaTh MOJIHIO TOPHU-
CTOCTh MaTepuaia U Ha3bIBACTCS KaXKYIICHUCS MOPUCTOCTHIO.
B yu4eOHBIX ycnmoBusX BTOpas 4acTh paOOThl (B3BEIIMBaHUE 00pasla IMocie

HaCbIIICHUA BO,HOﬁ )51 HOIIC‘-IGTBI) BBIITIOJHACTCSA HA CIICAYIOIICM 3aHATHC.

JlaGopaTopHasi padora Ne 1

Tema: OnpenesieHne 3epHOBOI0 COCTaBa M MOAYJisi KpynHocTH necka no 'OCT
8735.

Llenv 3auamus:

N3yunth MeTOABI ONIpEACIICHUST KauecTBa MeCcKa sl paCTBOPOB M OCTOHOB.
Koowt popmupyemoix komnemenyuri: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, TIK4.3
I1K4.4
ObecneueHHocmb 3aHAMUSL:

Cranpaptelii HaOoOp cuT ¢ orBepctusimu 10;5;2,5;1,25;0,63;0,315:0,14 MM, Be-
ChI C pa3HOBECAMH, COBOK, CYIIMJIbHBIN mIKad, MECOK.

Coaep:xaHue NPaKTUYECKOr0 3aHATHUSA
1. Onpenenenue TpaHyIOMETPUYECKOTO COCTaBAa U MOAYJSl KPYMHOCTH.

IHopsigok BeIMOJIHEHHSI PadOTHI

Jlst onipeiesieHns 3epHOBOTO COCTaBa MecKa MPUMEHSIFOTCS CUTOBOM aHAIU3.
Cpeanioro npoOy necka Maccoil 2 Kr BBICYIIUBAIOT, IPOCEUBAIOT CKBO3b CUTA C

OTBCPCTHAMHU JUAMCTPOM 10 m 5 mwm. HonyquHHe Ha CHTaxX B3BCIINBAIOT M BBIYHC-
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JS0T ¢ TOUHOCTHIO 110 0,1% conepkanue B necke 3épeH KpynHocTho 5-10 mm (I'ps) u

BhImre 10 MM (I'pao).

Tps="2* 100, Tpi="22 * 1007

I'me m — macca npoObI; T; M -OCTAaTKH Ha CUTaX C OTBEPCTHSIMH, PABHBIMH COOTBET-
cTBeHHO 5-10 MM, T.

OcTaTok Ha cUTe ¢ TMaMeTpoM OoTBepcTuil 10 MM OJKEH COCTaBJIATh He OoJiee
0,5%. Ocrarok Ha 5 MM HE TOJDKEH TpeBbimath 10%.

W3 npo6sl necka, IpOUIEANIero Yepe3 CUTO ¢ OTBEPCTUSMU TUAMETPOM 5 MM
orOuparotr HaBecky 1000r, mpoceuBaroT €€ pPyUYHBIM WJIH MEXaHUYECKUM CIIOCOOOM
yepe3 KOMIUIEKT CHUT, MOCIEA0BATEIbLHO PACIOJIOKEHHBIX 110 MEPE YMEHBIICHUS pa3-
MEpOB OTBEPCTHM B cUTaxX (CUTA C KPYTJIbIMH OTBEPCTUSAMU TUAMETPOM 2,5 MM, HIKE
CUTA C CETKaMM, UMEIOIIIMMU KBaJIpaTHbIE OTBEepCTHs pazmepom 1,25; 0,63; 0,315; 0,14
MM).

[IpocenBanne cUMTaeTCA 3aKOHUYEHHBIM, €CIIM MPU KOHTPOJIBHOM BCTpSAXHBA-
HUU Y€pe3 CUTO Ha YUCTHIN JucT Oymaru 3a 1 munyty npoxoauT He 6onee 0,1% 3€pen
MecKa OT OOIIei MacChl MPOCEMBAEMOI HABECKH.

OcraTku mecka Ha KaXJ0M CUTE B3BEIIUBAIOT U BBIUUCISIOT YaCTHBIE OCTATKU

Ha KaXJIOM CUTE ¢ TOUHOCTHIO 710 0,1%.

rJe a—4YacTHBIA OCTAaTOK Ha cute, %; M-

MacCa OCTaTKa Ha JaHHOM CUTC, I', m—

Macca npocenBaeMoi HaBecku, paBHas 1000 r.

C tounocTthio 10 0,1% ompenensitoT MOaHbIA OCTaTOK A HAa KaXKJIOM CUTE Kak
CyMMY YaCTHBIX OCTAaTKOB Ha BCEX CHUTaX, JISKAIIUX BBIIIE PACCMATPUBAEMOTIO, TLTIOC

YaCTHBINA OCTAaTOK Ha JJAHHOM (paccMaTpUBaEcMOM) CHUTE.

A=Y a+a.
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rac 2a—cyMMa YAaCTHBIX OCTATKOB Ha CHUTAX, JIC)KAIIKUX BBIIIC paCCMAaTPpHUBACMOIO, %;

i—YaCTHBIMA OCTAaTOK Ha JAaHHOM (paccMaTpuBaeMoM) CBTE, %; A—TIOTHBIN OCTATOK.

I[JISI OIOCHKH 3CPHOBOI'0 COCTAaBa IICCKA U €0 IIPUI'OAHOCTH IJIA ITPUTOTOBJIICHUA

O0eToHa pe3yibTaThl MPOCEUBAHUS (IO TMOJHBIM OCTAaTKaM) CPAaBHUBAIOT C JTaHHBIMU

ta0i1. 8 u rpadukom (puc. 5).

Ha rpa(bHKe 110 OCH a6CHI/ICC B OIIpCACICHHOM Macitade OTKJIAAbIBAIOT pas3-

Mephbl otBepetuit cut Ne 0,14; 0,315; 0,63; 1,25; 2,5 u 5,0, a no opanHaTe—3HA4YCHUE

ITOJTHBIX OCTATKOB Hd COOTBCTCTBYIOIIUX CUTAX, %.

JlanHbIe U1 IOCTpOoeHHSs rpaduka ( puc. 5)

5 2,5 1,25 0,63 0,315 0,14 M
1 -=-- 0 5 20 35 90 1,5
2 -=-- 0 10 30 65 90 2,0
3 0 10 2,5 50 70 95 2,5
4 0 20 45 70 90 100 3,25
Tabmauia 8
Pa3meps! oTBepceTHii CUT, MM [TonHple OocTaTKU HA cHUTAaX Il OETOHA
BCEX KOHCTPYKIIH, KpoMe TpyO
2,5 0-20
1,25 5-45
0,63 20-70
0,315 35-90
0,14 90-100
[Tpoxon uepes cuto 0,14 10-0
Moaynb KpynmHOCTH 1,5-3,25
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Puc 5. I'paduk-3epHOBOTrO cOCTaBa PEIKOTO 3aMOJIHUTEIIS:
I—normyckaeMasi HKHSISI TPaHUIA, KPYIMHOCTH -"niecka, (M”-1,5); 2—pexoMmenayemas
HWKHsA.' | TpaHuia kpynHocT mecka (Mg —-2,0) mist "6etono\.M200 u Huie, a
TakXKe JIJIsi OETOHOB™ jisi O€3HANIOPHBIX TPYO; 3— peKOMEHayeMas HIDKHSIS TpaHula
KpynHocTH jiecka. (My—2,5) st 6eTonoB mapku M350 H BbllIe, a Tak ke 115 6eTo-
HOB JIJIsl HAITOPHBIX' &KeJIe300€TOHHBIX TpyO; 4-mormyckaeMasi BEpXHsisi TpaHHIla: Kpym-

HocTH Tiecka (My-3,25).
[loxy4deHHble TOUKH COEIUHSIOT JoMaHoM tnHuen. Ecinu Kpusas, xapakrepu-

3yIOIIasi 36pHOBOM COCTAB UCIBITHIBAEMOIO MECKA, PACIIOaraeTcsi MKy BEpXHUM
npeaesioM KpymHoctr (muausINe 4) ¥ HIDKHHAN nipeaesioM (iuauei 1, 2 uiu 3, B 3aBU-
CUMOCTHU OT MOAYJISI KPYITHOCTH), TO TAaKOM MECOK MPU3HAIOT TOJIHBIM JIJIs

MPUTOTOBJICHUS! OeToHA. Eciin KpuBas pacmosiaraeTcs BhIIIE MPEETbHBIX KPUBBIX, TO

MECOK CUMTAETCSI MEJIKUM» & €CJIU HUKE — KPYITHBIM.
3epHOBOIl COCTaB MECKa XapaKTEpU3yeTCsl TAKKE MOIYJIEM KPYMHOCTH, KOTO-

PBIM BBIUHUCIISIOT C TOYHOCTHIO 70 0,1

Az sTAL AL S TADISTADL S

100

rae Azs- Ais; Aoes; Aosis; Ao14—TIONHBIE OCTaTKa Ha cUTax, %o.

[Mecku mst ctpoutensHbix padoT (I'OCT S73f»—77) B 3aBUCUMOCTH OT 3€p-

HOBOTI'O, COCTaBa MoApasaAcIsAIOT Ha KPYIIHBIC, CPEAHNEC, MCIIKHUEC U OYCHDb MCJIKUC.
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JIns ka)xaoM rpynnsl IECKOB 3HaYEHUSI M M IOJIHBIA OCTAaTOK HA CUTE C CET-

koi Ne 0,83 momKHBI COOTBETCTBOBATh 3HAUCHHUSAM, IPUBEICHHBIM B Ta0I. 9.

Tabmuma 9
Krnaccuduxkaius neckoB 1o 3epHOBOMY COCTaBy
['pynma necka M [TosHBIN OCTAaTOK HA CUTE
Kpynnusbrit Cspiie 2,5 Cspiue 1,5
Cpennnii 2,0-25 30-45
Menkui 1,5-2,0 10-30
OuyeHb MeIKHI 1,0-1,5 Memnee 10
[Ipumep.

[Tocne nmpocenBanus HaBecku mnecka m=1000 r. Macca 4aCTHBIX OCTaTKOB IE€CKa HA
Ka)KJIOM cUTe cocTtaBmiia Mo14= 130 T, My 5= 160 T, Mo g3= 240 1, Mp.315 =300 2,
Mo.14=140-r; mpomwo yepe3 cuto ¢ cetkor Ne 0,14—30 >

BrraucnseMm yacTHBIC OCTaTKHU HA CHUTaX:

a15-225 100=2L 100=13%
1000

m

m 0

a 1252225 100= =2 100=16%
iy 1000

a o2 100= 222 100=24%
1T 1000

a o522 100= 222 100=30%
iy 1000

P€3y.]'IBTaTLI OIMpCACIICHNA YaCTHBIX U ITOJHBIX OCTAaTKOB Ha CUTAaX HCIIBITYyCMO-

ro mecka 3anuceiBaroT B Ta01. 10.

Tadmura 10

Ocratku Ha cutax ¢ pasmepamu oT-|I[Ipouwno
4yepes CH-
TO C CeT-

Bung ocratka
, BEPCTUM, MM

16




2,5 1,35 (0,63 |0,315 (0,14 |koit

Ne 0,14
YacTHBIH, T 130 |160 (240 |300 140 |30
YactHbii, % 13 16 24 30 1.14 3
[Tonneri, % 13 29 53 83 97 ---

Hanecennas Ha rpaduk (cMm. puc. 5) TomMaHas JIMHHS, XapaKTePU3YIOas 3ep-
HOBOM COCTaB HUCIIBITYEMOI'O TMECKa, PacIoJioKeHa MEXAY MpeeabHbIMH KPUBBIMH,
YTO CBHJICTEILCTBYET O MPUTOTHOCTH MECKA JJIS MPUTOTOBJICHUS OCTOHA.

Monynb KpymHOCTH NIECKA BBIYMCIIHM 110 (hopMyJie

M: (Azs"AiastAos+AoaistAgis) =
100

= 13+29+53+83+87 =275
100

ITo 3HaueHUsIM MOJYJsl KPYMHOCTH (2,8) U MOJIHOMY OCTaTKy Ha CUTE C CETKOM
Ne 0,63 (53%) ucnbITyeMbIil IECOK OTHOCUTCS K KpymHOMY recky (cMm. tabim. 9). Ilec-
KU C MOJyJIeM KpymHOCTH 1,5—2 nomyckaeTcst npuMeHsTh B 0eToHax Mapku 10 M200
Y TIOJIBOJTHBIX KOHCTPYKITUH MOCTOB.

[Tecku ¢ M*»=2,5 u Gonee peKOMEHIYETCS MPUMEHSTh JJii OETOHOB MapKu
M350 u Briie. B otuere o mabopaTopHoii paboTe 3amosHsercs Tadu. 11, moacuuThI-

BAacCTCA MOAYJIb KPYITHOCTH U AACTCS 3aKIIOUCHHUE O IIPUTI'OAHOCTH IIECKaA IJIsA OeToHa.

Tabmnma 11
Ocratku Ha Pasmep orBepcTHii CUT, MU [Ipomno
cuTax, % 2,5 1,35 0,63 (0,315 |0.14 |ckBO3b cu-
TO 0,14

MM, %

Yactuwsie Iloi-
HbIE
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IIpakTnueckas padora Ne 3

Tema: Onpenenenne coaep:KaHusi B ecKe MbLIEBUAHBIX, INIMHUCTHIX U WINCTHIX
YacTHL METOAO0M OTMYYUBAHNS, HACHINHON VIOTHOCTH B CTAHIAPTHOM He-
YILUIOTHEHHOM COCTOSIHUM ¥ HICTUHHOM MJIOTHOCTH NMEeCKA MUKHOMeTpHYe-
ckuM metoaoM o I'OCT 8735
Lenv 3anamus.
N3yuuTh METOBI OTIPECICHIS KaueCcTBa MecKa JIJIsl paCTBOPOB M OCTOHOB.
Koowt popmupyemoix komnemenyuu: OK 2,3,6,7,9, I[1K1.3, I[IK2.1, I1K3.2, I[IK4.3
1IK4.4
Obecneuennocmyb 3aHAMUA:
Becwl HacTonbHbBIE MEGepOIaTHRIC, BECH IS THAPOCTATHYCCKOTO B3BEITUBAHMSI,
CYIIWJIBHBIN 1Kad, COCYyT /ISl HACKIIIEHUs 11eOHs (TpaBUid) BOJOM, CUTA U3 CTaHIAPT-
HOTO Habopa, MeTAITTNYECKas IIETKA.

ConepxkaHue NPaAKTHYECKOI0 3aHATHUS
1. Omnpenenenue conepxKaHus B MECKe IITMHUCTHIX U MBIJIEBUIHBIX YaCTHI]
2. OmpeneneHue CoAepKaHUS B IIECKE OPTaHUICCKUX TIPUMECEH
3. Ompenenenre MPUTOTHOCTH necka 1 6eToHa coriacHo 'OCTy mo nan-

HBIM OIIBITOB

IHopsigok BeIMOJIHEHHSI Pa0OTHI

1. OnpenesieHue coep:KaHus B MecKe ITMHUCTHIX M NMbLIEBUIHBIX YACTHII.
OGopynoBaHHue U MaTEPHUAIIBI:

Becwl ¢ pazHoBecamMu, CyIIMIbHBINA 1IKad), COCY/ AJIsi OTMyYUBAaHUS, CEKYHJIO-
Mep, MECOK.

N3 npoOsl necka, BHICYIIEHHOTO J0 MOCTOSSHHONW MacChl M MPOCESTHHOTO CKBO3b
CUTO C OTBEPCTUSIMHU AMAMETPOM 5 MM, oTBemmrBar0 1000 T, BBICHIIAIOT B COCYA IS
oTMy4uBaHus (pHUC. 6) H 3AJIMBAIOT BOJON C TAKUM Pacue€TOM, YTOOBI BHICOTA €€ CIIOS
HaJ| meckoM ObLa okoJio 200 MM. Ilecok BbIIEPKUBAIOT B BOAE OKOJIO 2 4acoB, NEpH-

OJIMYECKH MEPEMEIINBAS €r0 CTEKJISTHHOM MAJIOYKOH.
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[Io ncredyeHnn 2 4acoB MECOK IHEPTUYHO MEPEMENIMBAIOT U OCTABJSIOT Ha 2
MHUH B IOKOE, 3aT€M CJIMBAIOT MYTHYIO BOJAY Yepe3 JBa HWKHUX COMBHBIX OTBEPCTHS,

OCTaBJISA HaJ IIECKOM cJIOH BOABI 30 MM.

[Tocne »TOrO MONMBAIOT B COCYH YHMCTYIO BOAY J0 NMEPBOHAYAIBHOIO YPOBHS,
SHEPrUYHO MEPEMENINBAIOT, OCTABJISIOT B TIOKOE HA 2 MUH U BHOBB CIIMBAIOT BOJY, KaK
OMKCHIBAJIOCH paHee. [lecok mpombIBaIOT 10 TEX MOp, MOKA CMBaeMas BoJa HE CTaHET
npo3payHoil. [IpoMbITyt0 IpoOy Mecka BHICYIIUBAIOT 0 MOCTOSTHHOW MacChl M BBIYHC-
JISIFOT CYMMapHOE COJICPYKAHUE B HEM MBUICBUIHBIX, TJIMHUCTBIX M WIUCTBIX YaCTHI] C

TOYHOCTHIO 710 0,1%.

™ 100

m

Hlome=

FI[C m-MacCCa HABCCKHU IICCKA IO OTMYUYHUBAHUA, KI'; M1-TO KC IIOCJIC OTMY4YHBaA-

HUS, KT.

VcnibiTanue MpOBOAST ABAXKIABI M 3a OKOHYATEIBHBIA PE3YNBTAT MPUHUMAIOT
cpennee apudMeTHUYeCKoe ABYX ompenefieHui. Pe3ynbTaThl 3aMUCHIBAIOT B TAOHILY
12.

Jlst 6eTOHA TPAHCIIOPTHBIX COOPYKEHUW COJACP)KaHUE B TECKE TJUHUCTBIX U
NBUICBUJIHBIX ~ YACTHUI[ HE JOJDKHO MPEBBINIATh MO Macce: I MpeaBapUTEIbHO-
HaIPSOKEHHBIX TPOJICTHBIX CTPOCHUH, DKCILTyaTHPYEMBIX B pPaliOHAX CO CpPEIHEH
TEMIIEpaTypoil Hapy>KHOTO BO3ayxa Hanbosee xonoaHoi naruaneBku 40°C, 1%;

JUTSL TIPOJIETHBIX CTPOSGHUU U MOCTOBBIX ~ KOHCTPYKIIMH, DKCILTyaTHPYEMBIX B
YCJIOBUSIX» MEPEMEHHOTO . YPOBHS BOJbI, 2 % a1t HanopHbIX TpyO 2%, a s Oes-
HaropHbIx 3%.

Tabauma 12

Ne ncnbiT. |Marepuaibl Macca necka, Kr.

I °
710 OTMy4MBaHHA | mocae  oTMywn-| OTM« 7o

m BaHHS, My

19



o

2. OnpenesieHue coiepKaHus B MeCKe OPraHuYecKuX MpUMecei.
O6opynoBaHre W MaTepUAIbI: MEpHbIE MWIMHAPH HA 250 mMiu—2 mrT.,
3% pacTtBOp enkoro HaTpus, 2%.-HbI pacTBOp TaHUHA B 1%-HOM pacTBOpe ITUIOBO-
ro CIUpPTA, MECOK.

Crenenn 3arpA3HEHHOCTH necka OpraHUYECKUMH MIPUMECSIMU
ONPEIEIISIOT METOJ0M OKpalIMBAHUS (KOJIOpUMETPUYECKHIA
METOJ]) I  MUCObITaHUA  OepyT  HABECKy IeCKa TIpPU  E€CTECTBEHHOMU
BJIaYKHOCTU Maccoit 250 r.

[Tecok HaChIMAIOT MPH JIETKOM MOCTYKHUBAHUM B CTEKJISIHHBIA MEPHBIN ITUIUHAP
eMkocThio 250 min 1o ormetrku 130. M u 3ammuBaroT 3%-HBIM PacTBOPOM €IIKOTO
HaTpust NaOH no ormetku 200 mut. [locie sHeprudyHOro B30AITHIBAHUS COACPKUMOE
HUJIMHAPA OCTABJISIOT B MOKOE HAa 24 yaca W 10 UCTEYEHHH 3TOTO CPOKA CPABHUBAIOT
[BET pacTBOpA HAJl IECKOM C IIBETOM 3TAJIOHA.

Otanon MIPUTOTABINBAIOT CIEAYIOUIUM oOpa3zom: PacTBOPSIIOT
2%-npIli  pacTBOp TaHMHa B 1%-HOM  pacTBOpe: OJTHJIIOBOTO  CITHPTA.
[Tomy4yennsiii pactBop ©Oepyr B koiuuectBe S5 wmia Ha 195 ma 3%-xo-
ro pacTBopa €IKOT0 HATpHUSL.. [TonyuyeHnnyto CMeCh HaJIUBAIOT
B MEpHBIM  IWIMHIP  BMECTUMOCThIO  ,250  wmi,-  B30anThIBAlOT U
OCTaBIISIIOT B TMOKOe Ha 24 dyaca. OTaloH B  CBEXEIPUTOTOBICHHOM
BUJIC UMEET I[BET KPEMKOTO Yasl.

KunkocTh HamM IECKOM MOXKET OBITh HE: OKpallleHa WK IBET €€ HEe TeMHEe JTa-
noHa. Tako# rmecok OyAeT MPUTOJICH JJIsl TPUTOTOBJICHUS OETOHA.

B ToM ciydae, korma okpacka XUAKOCTH OKa3alach HE3HAYUTEIbHO CBETIIEE
ATaHOJa, COAEPKUMOE MEPHOTO IUIMHAPA MOJOTPEB B TEUEHUH 2—3 4acOB Ha BOJS-
HoUl Oane mpu Temmneparype 60-70 °C 1 BHOBb CPaBHUBAIOT LIBET JKUJIKOCTU C ITAHO-
oM. Ecnu e BT )KUAKOCTU OCTAHETCSI CBETJIEE ATAJIOHA, 3HAUYUT KOJIUYECTBO Opra-
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HAYECKHUX BEIIECTB HE MPEBBIIIAET JOMYCTUMOTO 3HaueHus. [Ipy nBere )xuakocTu Ha
TEMHEe I[BeTa J3TaJioOHAa HEOOXOJMMO BBIMOJHUTH CIEHUATBHOE HCCIIEIOBAaHUE s
YCTaHOBJIEHMSI, IPUTOHOCTH I1E€CKA JUIsl IPUTOTOBJIEHUS OETOHA.

3. Onpenenenne NPUroHOCTH Mecka s 6eroHa corjacuo 'OCTy no aan-
HBIM OIIBITOB.

[Tociie mpoBeeHNs BCEX MCIBITAHUI C IIECKOM IIOJyYEHHbBIE II0Ka3aTelld CpaB-
HUBAIOT ¢ HopMaTUBHBIMU TpeOoBaHus MU ['OCToB, mpuBeAEHHBIMU B KaXA0i paboTe.
B oTuére nuiercs 3aki0ueHUE O IPUTOJHOCTH NIECKa AJisi OeTOHa

B ciiyqae HEMPUTOHOCTH yKa3bIBAETCs, 10 KAKAM IIOKA3aTeJsAIM IECOK HE ro-

JCH.

JlabopaTtopnasi paGora Ne 2

Tema: Onpenesienue 3epHoBOro cocrasa medHs mo 'OCT 82690.

Llenv 3auamus:
N3yunTh KauecTBO MIeOHS JIJIs1 IPUTOTOBJICHUS OETOHA .
Koowt popmupyemoix komnemenyuui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
[1K4 4.
ObecneuenHocmy 3aHAMUA:

Becs1 u pazHoBecsl, Ha0op cuT ¢ otBepcTusimu: 7,5; 10: 12,5; 20; 25; 30; 40; 50;
60: 70 MM, IPOBOJIOYHBIE KOJbLA-KaTuOpsl AuamerpoM 90, 100; 110 u 120 mm, cy-
mibHBIN 1Kad). [eGenpb pazaudHbIX Gpakiui.

Conep:xanne NPaKTHYE€CKOT0 3aHATHS
1. Omnpenenenne rpaHyJIOMETPHUYECKOTO COCTaBA.

Iopsinok BeINMOJIHEHNSI padOThI

B 3aBucumoctu oT pasmepa (rpaBuii) (rpaBaa) moapaznesioT Ha (pakiuw,
IpUBeICHHBIC B Ta01.13.

Tabmura 13

HaunGonb- |[®pakuusi KpyMnHOTO 3aM0JHUTENS, MM
masi KpyI-
HOCTH 3€-
peH

10 Ot 5 o 10 mna ot 3 5o 10
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20 Ot 5(3) no 10a cBbimie 10a 1o 20

40 Ot 5 (3) no 10, ca. I go 23wu cB. 20 no 40

70 Ot 5 (3) mo 10, cB. 10 1020, cB. 20 10 40 a ca. 40 mo TO

120 Ot 5 (3) no 10, cB. 10 10 20, cB 20, cB, 10 40 cB. 40 10 70, cB. 70 10 120

Jlnst 6eToHa TUAPOTEXHUUYECKUX B JIPYTUX MAaCCHBHBIX COOPY>KEHH JOITyCcKa-
eTCsl MPUMEHSATH 1Ie0eHb U rpaBuid Pppaxiuu cBeimie 120 go 150 Mm.

[Ile6eHp 1 TpaBUU JOHKHBI MPUMEHSATHCS, KaK MPaBUIIO, B BUAE Gpakiuii, pas-
JEJIBHO JO3UPYEMBIX IPU MPUTOTOBJICHHUS] OETOHHOM CMECH.

Jlyig omnpeneneHusl 3epHOBOIO cOCTaBa LIEOHS €ro BBICYLIMBAIOT O MOCTOSH-
HOI Macchl U 0epyT npoOsl B koaudecTse 5,10,20, 30 .50 kr npu HauOobLIEH KPYII-

HOCTHU €ro cooTBeTcTBeHHO 5, 20, 20, 40, 70 u cBbImie 70 MM.

Kaxnyro ¢pakuuro meOHs NpoCcenBaroT Yyepe3 Ha0Op KOHTPOJIbHBIX CUT C OTBEPCTHUS-

MU COOTBETCTBYIOIIMMHU HAaWUMEHBIIEMY pa3Mepy 3€peH naHHou (pakiuu d. HauboIb-

memy [, cpennemy J,=0,5(d + 1) u 1,251
[Tocne pacceBa kaxaou (pakIuy ONpeessato B3BCIIMBAHUEM YaCTHBIC OCTaT-

K1 HA KaXXKJI0M CUTEC B FpaMMaX a I1O0 HUM BBIYUCIIAIOT 4YaCTHBIC OCTAaTKH B HpOHCHTaX.
m
ar= 22100,
m

Ide a) — YacTHHIH OCTATOK Ha JaHHOM CHTe, % mi—Macca OCTaTka Ha JaHHOM
CHTIe, I m—Macca IpoOsL, T.

IIo JAHHBIM YACTHREIX OCTATKOR BREUHCISIOT IOTHRIE OCTATHH.

Ai=Yata

rae Ai—IojamMu OCTaTOK Yya paccMaTpUBaeMOM CHUTE» %; aj—d4acTUM» OCTAaTKH, %o;
a—OCTaTOK Ha paccMaTpuBaeMoM cute, %o.
Pesynbratel pacceBa BHOCST B Ta0m. 14

Tabmuma 14
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JlnaMeTpbl OTBEPCTUH CHT, d, Mm A cp. MM A, MM | 1,25 n, Mmm
MM

YacTHBIE OCTATKH, T
Yactubie octaTka. %

[TomabIC OcTaTKH, %
HopmatuBHbIC ITOJIHEIE
octaTku, %

Tam, rae mo TeXHUYECKUM TpeOOBaHUSIM BBOJSITCS JOMOJHUTEIbHBIC CUTA, UX
IUaMETp TaKKe 3aHocAT B Tabmuiy. CpaBHHBas IOJYYEHHBIE OT pacceBa IOJHBIC
OCTaTKU C HOPMAaTUBHBIMH, JIEJIAIOT 3aKJIIOYEHHE O MPUTOAHOCTH IIeOHs JUIsi OeToHa
10 TPaHyJIOMETPUYECKOMY COCTABY.

Jlnst GosbLed HArSIAHOCTU MO pe3yJbTaTaM HCHBbITaHUS CTPOUTCS Ipaduk, Ha
KOTOPOM IO OCH aOCIIMCC OTKJIAJbIBAIOTCS AUAMETPbl OTBEPCTUN KOHTPOJIBHBIX CHUT, a
[0 OCH OpAMHAT HOPMATHBHBIE 3HAUEHUS MOJIHBIX OCTATKOB HA 3THX CHTAX IO TaOI
14,

CoeauHssl TOYKH, COOTBETCTBYIOLIUE BEPXHUM IPEACIbHBIM 3HAYEHUAM I10J1-
HBIX OCTAaTKOB, & 3aT€eM—HIKHHUM, TOJIy4aeM MpejaesibHble KpuBble. OTKIaAbIBas Ha
3TOM TpauKe MOJIHbIE OCTATKH HUCIBITYEMOTrO HIEOHS, COeIUHSS TOJyYEeHHbIE TOUYKH,
nojydaeM KpUBYIO pacceBa. Eciu kpuBas HE BBIXOJIUT 3a MpeJielibHbIE, TO IICOCHB
CUMTaeTCs] MPUTOAHBIM. [I0 TakOMy NPUHLMITY HCHBITHIBAIOT BCE (Ppakiuu IIeOHS,
BXOJIAIIETO B OETOH.

Conepkanue pa3nuyHbIX (Ppakiyii B KPYIMHOM 3alOJIHUTENE MPU MoAdOope co-

cTaBa OETOHA JJOJKHO COOTBETCTBOBATH YKa3aHHOMY B Ta01.15.

Ta6muma 15
Haubons- |Copepxkanue dpakiuii B KpyImHOM 3anoiHUTENE, %o
masi Kpyn-
HocTb MM |OT 51010 |cB 10 npolce. 20 npolce. 40 mo|cs. 70
20 40 70 10120
20 25—49 60—75
40 15—U1 20—35 |40—65 —
70 1»430 15—25 |20—35 35—55
120 5—10 10—20 (15—25 20—30 30—40
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IIpakTuuyeckas padora Ne 4
Tema: OnpenesieHne BJIAKHOCTH, CPeAHEHd MIOTHOCTH, HACHINTHOM MJIOTHOCTH H
nycrorHocTH medHst mo 'OCT 8269
Llenv 3auamus:
N3yunth KauecTBo meOHs JIJIsi IPUTOTOBJICHHS OCTOHA.
Koowt popmupyemoix komnemenyuii: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
I1K4.4.
ObecneueHHoCcmb 3aHAMUSL:
Teononut 4T30I1, Oyccosb, ITaTUB, pEUKU

Coaepkanue NPaAaKTHYECKOr0 3aHATHUSA
Onpenenenue cpeIHEN HACBITHON MIIOTHOCTH.
Onpenenenue myCTOTHOCTH.

OHpCIIGJIGHHa BOOOIIOIIOIICHU S

> W e

OmnpeneneHue NPUroIHOCTH EOHs 11 OETOHA, CPaBHEHUE JIAHHBIX OIIbI-

TOB ¢ [OCTom.

IHopsinok BeIMOJIHEHNsI padOThI

1. OnpenesieHue cpeaHeii U HACHIMMHOM MJIOTHOCTH 1IeOHS (TPaBUs)

O6opynoBaHNEe U MaTepUAIIBIL:

Becol HacTonpHbIe 1M(DepOIaTHBIE, BECHl JIsi THUIPOCTATUYECKOTO B3BEIIMBA-
HUA, CYIIWJIBHBIN MIKad, cocya Juisl HAachllleHUs 11eOHs (rpaBHii) BOJOW, cuUTa M3
CTaHAapTHOTO Habopa, MeTayuinyeckas merka. [lleoens.

N3 mebns kpynHocthio 10 40 MM GepyT npoOy mMaccoii okoio 2,5 kr. [Tpu uc-
nbITaHuM 1eOHs (TpaBusi) dpakuuu kpymaee 40MM 6epyT polOy Maccoi OKOJIO 5 KT,
3epHa kpynHee 40 MM ApOOST 70 TMOMydeHUs] HacTHIl pazMepoMm He Oonee 40 Mwm.
[IpoOy BBICYIIMBAIOT O MOCTOSIHHON MacChl, MPOCEUBAIOT YepPe3, CUTO C OTBEPCTUAMHU
COOTBETCTBYIOIIMMH HAaWMEHBIIIEMY pa3Mepy, 3€peH JaHHOW (pakiuu-meoHs (rpa-
BUsI) U U3 OCTAaTKa Ha CUTE OTBemMBaroT ABe HaBecku mo 1000 r kaxpgas. 3aTeM Kax-

JIyH0 HAaBECKY I11eOHs (TpaBusl) HACHIIAIOT BOJAOM MOTpyskasi B BOAY KOMHATHOW TeMIIe-
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paTypsl Ha 2 yaca Tak, 4TOObl YPOBEHb BOJIBI B COCYIE ObLI BhIIIIE TOBEPXHOCTH IIEOHS

(rpaBusi) HEe MeHee ueM Ha 20 MM.

[Tocne sTtoro mpoOy medHs (TpaBus) BHIHUMAIOT U3 BOJbI, yJalss BIary ¢ ux
MOBEPXHOCTH MSTKOHN - BiakHOW TKaHbIO, M B3BEIIMBAIOT CHayajda Ha HACTOJBHBIX

ugepOIaTHBIX BECax, a 3aTeM Ha THUIPOCTATHUECKUX.

CpeaHioro MmIOTHOCTh BHIYUCIISIIOT IO (popMmyIie.

mp .
Po=——" /e’
Ty —Myg

['me m—wmacca mpoObl B CyXOM COCTOSIHUM, T, mj—Macca MpoObl B HACHIIIEH-
HOM BOJIOM COCTOSIHUM Ha BO3/JyX€, I'; mp-Macca MpoObl B HACHIIIEHHOM BOJIOW CO-
CTOSIHHMH B BOJE, I' Ps—IUIOTHOCTB BOJIBI, paBHas 1 r/cm®.

Pesynbrarhl ucnibITanus 3aHOCAT B Tabm. 16.

3a OKOHYATeNIbHBIN Pe3yJbTaT MPUHUMAIOT CpeiHee apu(hMETHUECKOE 3HAUECHUE ABYX

WCTIBITAHMH, OTIMYAIOMIUXCA IPYT OT apyra He Gonee 0,02 r/cm,

Omnpenenenre HACKIMTHON MJIOTHOCTH IIEOHS (TpaBus)

Tabnuna 16
No |Marepu- |Macca npo6sl B{Macca mnpooOsi{Macca mpoba!|Cpenusis
UCIT|all CyXOM  COCTO-|B HACHIIIICHHOM |B  HACBHIIICH-|TUIOTHOCTh
SIHHH, T, T COCTOSIHUM «Ha|HOM  COCTOSI-
BO3JIyXe» ,I HHE B Boje, %
1
2

2. OnpenesieHue MyCTOTHOCTH.

[TycToTHOCTB 1I€OHS (TpaBusi) ONMPENETSIOT MO MPEIBAPUTEIHHO HANJACHHBIM
3HAYCHUSIM CPEIHEH M HACBIMMHOW TUIOTHOCTH IeOHs (rpaBus). [IycToTHOCTE 1O 00B-
€My BBIYHUCIISIOT ¢ TOYHOCTHIO /10 0,1%
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. Py
Vaver=( 1 — 5. ) 100,

rne P,—cpenHss IUIOTHOCTH 3epeH ImeOHs (rpaBus), I/cM3; HACHIIHAS IUIOTHOCTH
me6ns (rpasus), r/cm°,

[TycToTHOCTH 11I€OHS JJIsI O€TOHA HE JOJDKHA MpeBbimaTth 45% B OTUYETE pe-
3yJbTAThl ONPEACIICHHUS TyCTOTHOCTH I1IeOHs CBOAAT B Tabd. 17.

Tabmuma 17

Marepuan |Cpennsis mioTHocTh |HachinHas maot-|  ITycTOTHOCTS.
HOCTb Py, r/em®

3. OnpenesneHHa BOJONOIIOIIEHUSA

JlaGopatopHoe 000py10BaHUE U MaTEepUAIBI:

Becol, MmeTanmnueckas meTka, CyImIbHbIN mKad, cocyn ¢ Boaou, [1]edeHs.

OT mojexaniero UCIbITaHUIO eOHs (TpaBusi) OTOMparoT mpoly, Macca KOTO-
poii 3aBUCUT OT HanOOJbIIEeH KpyMmHOCTH 11eOHs (rpaBusi). Hanpumep, npu HanbOoIb-
et kpynuaoctu 1o 10, 20, 40 MM G6epyT npoOy cootrBeTcTBeHHO Maccou 0,5; 1 u 2,5
KT.

3epHa 0TOOPaHHOMW MPOOBI OYMINAIOT METAJUTMYECKON IMETKOH OT PBIXJIBIX 4Ya-
CTHUI] W TIBUTA» TMPOMBIBAIOT W BBICYIIMBAIOT B CYIIMJIBHOM IIKAa(y 0 MOCTOSHHOU
MACCHhI, 3aTEM MOMEMIAIOT B COCYJ] C BOJIOW KOMHATHOW TEMIIEpaTypbl Ha 48 4acoB Tax.
9TOOBI YPOBEHBb BOJBI B COCYJIE OBLI BBIIIE MOBEPXHOCTH ImIeOHs (rpaBusi) Ha 20 MM.
[Tocne BBIIEPKUBAHUS B COCYJI€ €TI0 BBIHUMAIOT, BEITUPAIOT MATKOW BIIAXKHON TKaHBIO
U HEMEJUICHHO B3BemuBalOT. [Ipu ATOM Maccy BOJbI, BBITEKAIOMIEH W3-TIOA 3€PEH
eOHs (rpaBusl), MTOMEIIEHHBIX Ha YaIllKy BECOB, BKIIOYAIOT B MAacCy TIPOOHI.

Bonomnornonienne mebHst (rpaBusi) Bbl Beaucisitor ¢ TouHocthio g0 0,1% 1o
dbopmyie

Bu =—2 11007

My
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r7e mp—aMacca MpoObl B CYXOM COCTOSIHMH, T; T2—TO K€ B HACBIIIEHHOM BOJIOM CO-
CTOSIHUM, T.

3a BOJOMOTJIOUICHUE NMPUHUMAETCS cpe/iHee apu(PpMETHYECKOe BOJOINOTIIONICHUS
ABYX Tpo06 1medHs (rpaBus).
Pe3ynbTathl onpeneneHus BOJOMOTIOMIEHHUS MIEOHS CBOAAT B Tabnuiry 18

TaOmuma 18
Martepuan |Macca npoOsl B cy-| Macca mnpobst B| Bogomormiomenue,
XOM COCTOSIHUH,| HACBIIIEHHOM  BO-
ml,I’ IO COCTOSIHMU, My

2

4. OnpeaejieHue NMPUTOJHOCTH IIeOHSI JJs1 0eTOHA, CPaBHEHHUE
naHHbIX onbITOB ¢ I'OCTamu onpeaeneHus NpUroHOCTU MIEOHS s Oe-
ToHa» BbIUChIBalOT 3 ['OCTa TexHuueckue TpeOOBaHUS Ha IIEOEHb IS
JaHHOTO OE€TOHA, CPAaBHUBAIOT UX C JAHHBIMU MCTIBITAHUHN U JIEJIaI0T COOTBET-

CTBYIOLICC 3aKJIIOYCHHUC.

JlabopaTtopHnasi pa6ora Ne 3
Tema: Onpenesienue ApoOMMOCTH 1eOHsI (TPaBUsl) MPH CKATUM B IIUJIMHAPE U
omnpejae/ieHue HCTUPAEMOCTH B 10104HOM Oapabdane mo 'OCT 8269.

Llenv 3anamusi.

Hayuautbcs onpeaensth HEKOTOPbIE XapaKTEPUCTHKH ICOHS.
Koowt popmupyemoix komnemenyuui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
I1K4.4

IHopsinok BbINOJIHEeHHS PadOThI

1. Omnpenenenue 1poOOMMOCTH IIICOHS
2. OrmpeneneHne UCTUPAEMOCTH TIEOHS

Conepmanne MNPAKTHICCKOI0o 3aHATHSA

1. Onpenesnenue IpoOUMOCTH IEOHA
Jpo6umocTs 1m1e0Hs (IrpaBusi) ONMPEAesiOT MO CTENEHU pa3pyLIeHUs 3epeH IpH
ckaTuu (pa3aBIMBaHUM) B LIMIMHIIPE.
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[Ipu onpenenennn Mapku 1meOHs (TpaBusl) MIPUMEHSIOT HIUIUHAP AuaMeTpom 150
MM. /{7151 mpueMoyHOro KOHTpOJIs KauecTBa 1ieOHs (TpaBusi) gppakuuu oT 5 10 10 Mmm u
cB. 10 10 20 MM gOomyCcKaeTCsa NPUMEHSTh HWJIMHIP JUAMETPOM 75 MM.

ITpu ucnpiTanuy 1meOHs (TpaBusi), COCTOALIETO U3 CMECH IBYX WM 00JIee CMEX-
HBIX (PpaKIMi, NCXOAHBIA MaTepUal pacCEeUBAIOT Ha CTaHAAPTHBIE (PPAKLIUU U KaX-
Y10 (PpaKLMIO UCTIBITHIBAIOT OTAEIBHO.

[Ile6enn (rpaBuit) ¢ppakumii 5-10; 10-20 um 20-40 MM pocerBaroT yepe3 CUTa C
OTBEPCTHUSIMHU, COOTBETCTBYIOIIMMH HauOombIiie D n Haumenbiiei d KpymHOCTH HC-
neityemoii ppakuuu. lllebens (rpaBuit) kpynHee 40 MM mpeIBapUTENBLHO IPOOST 110
dpakuu 10-20 u 20-40 MM, KOTOpBIE 3aT€M MMOABEPTAOTCS UCIIBITAaHUIO. M3 ocTaTka
Ha CUTE C OTBEPCTUSMH pa3Mepom, paBHbIM d, oTOUpatoT npody maccoit He menee 0,5
KT JUISl HCTIBITAHUS B UIMJIMHAPE TUaMETPOM 75 MM, HJIM HE MeHee 4 KT JIJIs1 UCIIBITaHUS
B uMHpe auamerpom 150 mm.

[Ile6Genn (rpaBuii) UCIBITHIBAIOT B CYXOM WJIM HACBIILIEHHOM BOJON COCTOSIHUH,
JUISI YETO 3al0JIHUTENb BBICYIIMBAIOT JI0 TIOCTOSIHHOM MAacChl U ITOTPY’KAIOT B BOAY Ha
2 4. [Iocse HachIlIEHUs B BOJIE €r0 OOTUPAIOT MATKOM BIIa’KHOM TKAHBIO.

%) | 7 g

-!I.. _

| S
S | 2
s < R
X1 7300 75(nagl |

Puc. 6 CtanpHOM MUIUHADP CO CHEMHBIM THOM M IUTYH)KEPOM a — IAJIAHIP; O —
IUTYHXEP; B —ChbEMHOE JHO

Jns onpenenenusi Mapku 1eOHs (TpaBusi) MO APOOMMOCTH MTPOOY MOMEIIAOT B
HUJIUHIP CO CheMHBIM JHOM (puc. 6). s ucnbiTanus melHs (rpaBusi) B ITUIHMHIPE
IUaMEeTpoM 75 MM U3 MOATOTOBJIEHHOU MpoOkl OepyT HaBecky 0,4 Kr, a MpU UCHbITA-
HUU B IuuHape auamerpom 150 mm — 3 kr. HaBecky 1ieOHs (TpaBusi) BBICHINAIOT C
BBICOTHI 5 CM B COOTBETCTBYIOIIMM UUJIWHIAP, PA3PAaBHUBAIOT BEPXHUN YPOBEHb MaTe-
puana Tak, 4ToObl OH IPUMEPHO Ha 15 MM HE JOXOJWJI 10 BEPXHETO Kpasi MUIUHPA.
3aTteM BCTaBIAIOT B IWJIMHIP TUTYHXEP, TIPU 3TOM €T0 TUTUTA JO0DKHA OBITh Ha YPOBHE
BEPXHEro Kpas MWINHAPA. B ciaydae ecnu BepX IUIMTHI HE COBMNAJAET C KPaeM IUINH-
7pa, YAAISIOT WA JOOABIISIFOT HECKOJIBKO 3€PEH UCIBITHIBAEMOTO 3aMOJIHATENS (Macca
ATUX 3€PEH JIOJDKHA OBITh YUTEHA B PACUETE).
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[Tocne 3TOro UUIAMHAP YCTAHABIMBAIOT HA HWKHIOK IUIATY THAPABINYECKOIO
npecca. [loBeimas ycunue npecca co ckopoctbio 1-2 kH/c, moBoasT ero npu ucnsiTa-
HUU 1eOHs (TpaBusi) B HWIMHApPE auameTpoM 75 mm a0 50 xH, a mpu ucneitaHuu B
nunuHape auamerpom 150 mm — o 200 xH. Ilocne cxatus ucnsiTyemyro mpoOy 3a-
MOJIHUTENISL BHICHINAIOT U3 HUJIMHAPA U B3BEIIMBAIOT. 3aTeM pa3ipoOJeHHBIN B IIMIJINH-
npe 1mebeHp (TpaBuii) MPOCEUBAIOT YEPE3 CUTO, TUAMETP OTBEPCTUN KOTOPOTO 3aBUCUT
OT pa3Mepa ucnbITbiBacMon gppakuuu. s dppakmuum 5-10 MM pa3mep oTBEpCTHS CUTa
1,25 mm, mst dpakoun 10-20 mm — 2,5 MM u 1ot ppakium 20-40 MM — 5 M.

B cnydae, koraa 3anoJiHUTENb MOJIBEPTralOT UCIBITAHUIO B HACHIIIICHHOM BOJOM
COCTOSIHUH, MpOo0y Ha CUTE MPOMBIBAIOT BOJON U YJANAIOT MOBEPXHOCTHYIO BIIary ¢
3€PEH C MOMOIIBIO MATKOW BJIAKHOW TKAHMU.

Ocrartok 1ieOHs (rpaBus) Mociie MPOCEUBaHUS Ha CUTE B3BEIIMBAIOT U OMpeie-
JISIOT MOKa3aTenb ipodumoctu Jp ¢ TounocTsio 10 1 %:

Hp =[(t1 —12)/11]100

rae Tl — Macca HaBecku 1eOHs (TpaBus) O UCTIBITAHUS, KT; T2 — OCTATOK Ha CH-
T€ TIOCJIe TPOCEUBAHUS PA3APOOIICHHOTO B IUIUHAPE MIEOHS (TpaBus), KT.

WcnbiTanust mpoBOAAT JBa pa3a, U MoKazaTeiab JPOOMMOCTH IeOHs (TpaBusi)
BBIUUCIISIIOT KaK cpefiHee apudmMeTruieckoe AByx onpeaeneHuit. [Ipu ucnwsiranuu meo-
Hs (TpaBusi), COCTOSIIETO0 U3 CMECH JIBYX WJIM 00Jiee CMEXHBIX (Ppakiuii, moKa3aTelb
JPOOUMOCTH BBIYMCIISIIOT KaK CPETHEB3BEIICHHOE PE3YJIbTATOB UCIIBITAHUS OT/ICITbHBIX
cocTaBJsroIMX Qpakuuii mo popmyne Jp.

B 3aBucuMoOCTH OT mokasatelssi IpoOUMOCTH, IIeOeHb (TpaBuil) MOAPA3ACISIIOT
Ha cnenytomue Mmapku: Jp8 (mpu notepe maccel 10 8 %), Hpl2 (mpu moTepe Macchl OT
8 mo 12 %), Ap16 (mmpu motepe maccel oT 13 10 16 %) u p24 (1ipu motepe Macchl OT
16 1o 24 %).

[IpuBeneHHBIM BBINIC JAHHBIM JJII MAPOK TPaBUs MO JIPOOUMOCTH B IIMJIUHIPE
COOTBETCTBYIOT CJIEAYIOIINE OPUEHTHUPOBOYHBIE 3HAYECHHS WHTEPBAJIOB IMPOYHOCTH
IIpU CKaTUU TOPHBIX MOPOJ, clararomux 3epHa rpasus: Ip8 — cs. 100 Mlla; Ipl2 —
80-100 MIlIa; p 16 — 60-80MIIa; Jip24 — 40-60 MIIa.

JIst mpeiBapyTEIHLHOM OLIEHKU TPUTOAHOCTH TpaBus (IIIEOHS) MO UX MTPOYHOCTH
(npobuMocTH) B IUIMHAPE JJIsi OCTOHA PAa3IMYHON MPOUYHOCTH TMOJB3YIOTCS CIIEIYIO-
MU JTAaHHBIMU:

[Tpounocts 6erona, MIla 4mOeH PP 130 |20 1 Hiske
Mapka rpaBus 1 1eOHS U3 IpaBUs O APOOUMOCTH B HMIIMHPE, 3 12 |16
\He Oonee
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Mapxu no 1poOuMocTy HeOHS U3 0CaJ0UYHBIX U METaMOPPUIECKUX MOPOJ JOTHKHBI
COOTBETCTBOBATh TPEOOBAHUAM, YKa3aHHBIM B Tabaue 19, a mapku no gpodumoctu
meOHs 13 U3BEP)KEHHBIX MOPO/T - B Tabmuiie 20.

Tabmura 19

Mop(HuUecKux mopos

Mapxka 1o ApoOUMOCTH IeOHS U3 0CaJI0YHBIX U METa-

meoHs, %

HOTCpSI MacCChI TP UCHIBITAHUN

B CYXOM COCTOSAHUH

B HACbIIICHHOM BO,Z[OI>'I COCTOA-

HHUNU
o 11 BkJtOU. flo 11
BKJIFOY.
Cs. 11 o
Cs. 11 mo 13 13
| ||» 13 » 15 ||» 13 » 15 |
| ||>> 15» 19 ||» 15» 20 |
| ||>> 19 » 24 ||» 20 » 28 |
| ||» 24 » 28 ||» 28 » 38 |
| ||» 28 » 35 ||» 38 » 54 |
Tabmuma 20
Mapka 1o 1poOduMocTy HIEOHS U3 U3- [ToTepu Macchl IPU UCTIBITAHUH
BEPIKEHHBIX TTOPOJ nieoHs1, %
W3 UHTPY3UBHBIX MOPOJ 13 3¢ y3UBHBIX TTOPOJ]
J1o 12 BxJIrOU. Jlo9
BKJTIOU.
CB. 9 o
Cs. 12 no 16
A 11
» 16 » 20 »11»13
» 20 » 25 » 13 » 15
»25» 34 » 15 » 20

JlommyckaeTcst onpeaensaTh MapKy MeOHS U3 0CaT0YHBIX U METaMOP(PHUUECKUX MOPO/T
KaK B CyXOM, TaK U B HACBIILIECHHOM BOJOUW COCTOSIHHH.

[Ipu HECOBNaiEHUH MApPOK MO APOOMMOCTH MTPOYHOCTH OIICHUBAIOT IO pe3yJIbTaTaM
VCTIBITAHUS B HACBIILICHHOM BOJIOM COCTOSIHUMU.

2. OnpenesieHne HCTUPAEMOCTH IEOHSI
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Hctupaemocts (M3HOC) MIEOHS (TpaBusi) OMPEEISIOT HO TIOTEPE MACChI 3ePEH
MIPU UCTIBITAHUH MTPOOHI B TIOJIOYHOM OapabaHe ¢ mmapamu.

CpenctBa KOHTPOJISI U BCIIOMOTraTeslbHOE 00opynoBaHue: bapabaH nojao4yHbIi AMaMeT-
pom 700, nnaoi 500 MM CHa0KEHHBIN HA BHYTPEHHEN MOBEPXHOCTH MOJKOM IIHPH-

Hoii 100 MM (pucyHok 7). [llapbl cTanbHbIC WK YyTYHHBIE TUaMeTpoM 48 MM, Maccoi
(405%10) T kaxapiii - 12 mt. Becwl HacTonpHbIe UG epOaaTabie o 'OCT 29329 unn

na6opatopubie o 'OCT 24104. [llka¢ cymmnsHbIi. CruTa U3 CTaHAAPTHOTO Habopa
1o 4.1.6. Cuto c cetkoit Ne 1,25 o I'OCT 6613.

100

4, 3
’ - /- *700

800

1 - CranuHna; 2 - nBurarens: 3 - 6apadan; 4 - monka 6apadbana

Pucynox 7 - [lonounsiii 6apaban
[TopsiIoK MOATOTOBKYU K UCTIBITAHUIO

HcnibIThiBacMBIi meOCHB (TpaBril) HE TODKEH COACPKATh MBUICBUIHBIX M TJIH-
HUCTBIX yacTuil 0osee 1 % mo macce. B nmpoTtuBHOM ciryuae mebeHb (TpaBuil) npeasa-
PUTEIBHO MTPOMBIBAIOT M BBICYIITMBAIOT.

[[le6ens (rpaBuit) ¢ppakumii ot 5 10 10 cBeime 10 g0 20 u cBbime 20 g0 40 MM B
COCTOSIHUM €CTECTBEHHOM BJIAXKHOCTU MPOCEUBAIOT YEPE3 JIBA CUTA C OTBEPCTUSMHU
pasmepamMu, COOTBETCTBYIOIIMMHU HaubobiieMy D u HauMeHbiieMy d HOMUHAIBHBIM
pasmepam 3epeH naHHou ppakiuu. M3 ocTtaTka Ha CUTE C OTBEPCTUSIMU pazmepom d
OTOMPAIOT JBE aHAIUTUYECKHE MPOOBI 1O 5 KT C MPEACIbHOM KPYITHOCTHIO 3epeH A0 20
MM 1 aBe TipoOsI 1o 10 kr dpakuuu cBeitie 20 10 40 MM

[Tpu ucnpiTanuu 1eOHs (TpaBusi), COCTOSIIETO U3 CMECH JIBYX HIIA OoJiee
CMEXHBIX (DpaKIIHii, aHATUTHIECKHE TTPOOBI TOTOBIT PACCEUBAHUEM UCXOHOTO MaTe-
puala Ha CTaHJapTHhIE (PPAKIIUU U KOKIYI0 (GpaKIMIO UCIBITHIBAIOT OTACbHO. [lle-
OeHb (rpaBuit) kpynHee 40 MM ApoOAT 10 osTydeHus 3epeH Menabue 40 MM U UCTTBI-
THIBAIOT IIeOeHb (TpaBuit) dpakiuu cBoirie 20 10 40 mMM.
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B cnydae oguHAK0OBOTO IETPOrpaPuIecKoro coctaBa Gpaxiuii meoHs (rpaBus)
cBbiie 20 10 40 u cBeie 40 10 70 MM UCTHPAEMOCTb MOCJIEAHEN JIOMTYCKAETCs Xa-
pakTepu30BaTh pe3ysbTaTaMu UcbITaHui Ppakuuu cBbiie 20 10 40 M.

HOpHI[OK IMPOBCACHUS NCIIBITAHUA

[ToaroToBiieHHYIO MTPOOY 3arpy»KaroT B MOJOYHBIN OapabaH BMECTE C UyT'YHHBI-
MU WIHM CTAJIbHBIMU IIapaMU, 3aKPEIUIIIOT KPBIIKY OapabaHa U MPUBOMAST €T0 BO Bpa-
meHue co ckopocThio 30-33 06/mMuH.

Yucno 9yryHHBIX WIH CTANBHBIX MIAPOB U 0011ee uncio 060poToB OapadaHa B
poliecce OJHOT0 UCTIBITaHUS IIeOHs (TpaBusl) MPUHUMAIOT 1o Tabnuie 21.

[To okOHUYaHWU UCTIBITAaHUS COJIEPKUMOE OapabaHa MPOCEUBAIOT YEPE3 CUTO C
OTBEPCTUSIMHU TMAMETPOM S5 MM U KOHTPOJIbHOE cUTO ¢ ceTkoit Ne 1,25. Octatku Ha
CUTaxX COCAUHSIOT U B3BEIINBAIOT.

Tabmuma 21

YwrCio 9yTyHHBIX WU Yucino 060poTOB 110-

Pa3mep ppakuuu | cTaabHBIX MIapoOB, HEOOXO0- | JOYHOro OapabaHa, HEOO-

ieOHs (rpaBusi), MM JTUMO€ JJIST UCTIBITAaHUS XOJIUMOE TSI UCIILITAaHUSA

npoOkI, IIT poOBI

Or 5 no 10 8 500
Csoiite 5 nol5 9 500
Cspimze 10 mo 20 11 500
Csrimze 20 1o 40 12 1000

O6paboTKa pe3yIbTaTOB UCIIBITAHHS

Uctupaemocts mebns U, %, onpeaenstor mo dhopmyiie

m-m
M= 1100
m

r7ie m - Macca npooOsl meodHs (TpaBus), T;

ms - CyMMapHasa MacCa OCTATKOB Ha CUTC C OTBCPCTUAMHU JHAMCTPOM 5 MM
KOHTPOJIbHOM CHUTC, T.

3a pe3yabTaT UCIIBITAHUS IPUHUMAIOT CpeHeapu(hMETUYECKOE 3HaUYECHUE ABYX
MapaJuIeJIbHBIX UCIIBITAHUMN.
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IpakTueckasi padora Neb
Tema: OnpenesieHne MCTUHOM IVIOTHOCTH, HACBINMHON MJIOTHOCTH , TOHKOCTH I0-
moJja o I'OCT 2.3102.

Llenv 3auamus:

N3yunts CBOMCTBA NOPTIAHALIEMEHTA.
Koowt popmupyemoix komnemenyuu: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2 ,I11K4.3,
[1K4.4

Coaepkanue NPaKTUYECKOT0 3aHATHUS
1. OmnpeneneHue MIOTHOCTH IEMEHTA B PHIXJIOHACKIITHOM COCTOSIHUH.
2. OrmpejeneHne UCTUHHOMN TUIOTHOCTH IIEMEHTA.
3. OmnpejienieHre TOHKOCTH TTOMOJIA.

IHopsinok BbINOJIHEHNS PadOThI

1. OnpeneJieHue IIIOTHOCTH LIEMEHTA B PHIXJIOHACHIITHOM COCTOSTHMM.

O0opynoBaHue U MATEPHAJIBI:

Becol wameunbsie win nudepOnaTabie, TpuOOp A OMpeaeieHUs] HACBITHOU
IUIOTHOCTH LIEMEHTA, METAJUIMYECKas TMHEWKa. [lopTianauemMeHr.

Jlis onpeneneHys MJIOTHOCTH LIEMEHTa B BOPOHKY MpHOOpa Mpu 3aKpbITOM 3a-
JBUKKE HACBINAIOT OKOJIO 2 KI' UCIBITYEMOro LEMEHTa, MoJ TPyOKYy yCTaHaBIMBAIOT
MIPEABAPUTENILHO B3BELIEHHBI MEPHBIA IMIMHIP MAacCOl Mi ¢ U3BECTHBIM O00BEMOM
(mampumep, 1000 cM®), OTKPHIBAIOT 3aBMKKY M 3aIIOJHSIIOT COCYH. 3aTeM 3aJBHKKY
3aKpBIBAIOT U OCTOPOKHO METAJUIMYECKON WIM JEPEBSIHHOM JIMHEWKON CPE3ar0T U3JIH-
LIEK [IEMEHTA BPOBEHb C KpOsIMU LMJIMHIpPA. [Ipu 3TOM coCy TOJKEH YIJIOTHUTBCS U
€ro IJIOTHOCTh YBEJIMYUTCS.

Cocyn ¢ 1IEeMEHTOM B3BEUIMBAIOT U OMPENEISAIOT HACBIMHYIO TUIOTHOCTH 1O (op-

MyJIe
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rae Mp-Macca UUIMHAPA, T; Mp-Macca HUIMHAPA C LIEMEHTOM, T;
V-00bEM nuuHapa,cm’,

Pe3ynbTaThl HCTIBITAHUH 3aHOCST B Ta0. 22.

TaOmuma 22
No Macca unimHApoB, Macca nnnusapa HaceimHas ninotHoCTh
UCI. My, T C LIEMEHTOM, My, T Py YoM
1
2

3a OKOHYATENbHBIA pe3ynbTaT Oepércs cpenHee apuPpMETUYECKOE 3HAUYCHHE
JBYX UCIIBITAaHHUI. PacxoxaeHue Mexay AByMsl HCIIBITAHUAMH HE JOJKHO MPEBHIIIATH
0.02 r/cm®. HachbllHas IIIOTHOCTh LIEMEHTA B PHIXJIOM COCTOSHMHU Koiebiercs ot 950

10 1350 kr/m®.

2. OnpenesieHne NCTUHHOM TJIOTHOCTH LIEMEHTA.

O0opynoBanue u MaTepuas:

O6bemometp Jle-IllaTense, TeXHUUECKHE BEChl C pa3HOBECAMH, IITATUB, BO-
POHKA, TEPMOMETP, COCYT C BOJIOM.

OO0BEeMOMETp HAMOJHAIOT J0 HUXKHEW HYJIEBON 4epThl O€3BOJHBIM KEPOCHHOM,
WHEPTHBIM IO OTHOIICHUIO K 1leMeHTy. [locie 3Toro cBOOOIHYIO0 OT KUJIKOCTH YacTh
(BBIIIIE YEPTHI) TIIATEIHHO MPOTUPAIOT TAMIIOHOM U3 (PUIBTPOBAHOM Oymaru.

3aTeM O00OBEMOMETpP IMOMEIIAOT B CTEKJISHHBIA COCYT C BOJOM, MMEIOIIEH

Temmneparypy 20,

B Bosme oObemomerp octa€tcsi BCE Bpemsi, moka UAET uchbiTaHue. YToObl
00BbEMOMETP B 3TOM TMOJIOKEHUH HE BCIUIBIBAJI, €T0 3aKPEIUISIOT Ha ITaTUBE TaK, Y4TO-
OBl BCS IpaJydupOBaHHAs 4acTh MIEHKU HAaXOoaWJIach B Boje. JJisl MCTIBITAHUS MCTIOJIb-
3yIOT TIpo0y IIEMEHTa, MPEBAPUTEIHHO BBICYIICHHYIO B CYNIMILHOM IKady mpu

temriepatype 105-110 B TeueHue 2 4acoB OXJAXKAEHHYIO B SKCUKATOPE.
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Ot aT0i1 TpoOkI IeMeHTa ¢ TOYHOCTHIO 710 .01 T oTBemMBaT 65 T U BHICHIMA-
10T B IpUOOP JOXKEUKOU yepe3 BOPOHKY HeOonbumMu nopiusimu. [locne Toro xak Bes
npoba 1eMeHTa 3acblllaHa B IpUOOp, YPOBEHb KHUAKOCTU B MPUOOPE MOJTHUMAETCS 10
OJIHOTO W3 JIEJCHUM B IIpeAenax BEPXHEW rpagynupoBaHHON dacTu. i ynanenus my-
3BIPHKOB BO3/lyXa, KOTOPHIE MOTYT YAEPKHUBAThCS HA YacTULAX LIEMEHTA, IPUOOp BbI-
HUMAIOT U3 COCYJla U B HAKJIOHHOM II0JIOKECHUH ITOBOPAYMBArOT B TeuyeHuu 10 MuH Ha
IJIaJIKOM PE3MHOBOM KoBpuKe. [locne 3Toro npubop cHOBa MOMEIIAIOT B COCYZ C BO-

JI0M. 3aTeM MPOU3BOJAT OTCUET YPOBHS KUJIKOCTU B IIpUOOpE.

VcTHHHAS IIIOTHOCTH HeMeHTa (1/cM°)

P= E (r/en?)
Jns ompenesieHUs UCTUHHOW IUIOTHOCTH MPOBOMST JBAa MCHBITAHUS OJHOTO U
TOTO K€ IIEMEHTa U U3 MOJYYCHHBIX PE3YJIbTATOB BBIUYUCISIOT CpejiHee apudpMeTnye-
CKOE€.
PacxoxkaeHne MeXIy OnpenelIeHusIMU He N0IbkHO npesbimarsh 0,02 r/cm®. Ipu
OOJbLIEH pa3HMIIE UCIBITAHMS MOBTOPSIOT 10 TE€X IMOP, MOKA 3TO YCIOBHE HE OyIeT

BBITIOJTHEHO. Pe3ynbTaThl HCIIBITAHNN 3aHOCST B Ta0J. 23

Tabmuma 23
HaBecka niemenTa, m,r O0BéM  BHI- Hctunnas
TECHOM KMJKOCTH, | IJIOTHOCTb,
ci Vv, cM° P, r/cm®

[TpoObI iemeHTa AJisi pabOThl TOTOBATCS 3apaHee TaOOPAHTOM.
3. OnpenesneHne TOHKOCTH MOMOJIA.

O6opynoBaHNne ¥ MaTepPUAIIBIL:
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Curo ¢ cetkoit Ne 008, mpubop 711 MEXaHMIECKOTO TTPOCEUBAHMS, TEXHUICCKU
BECHI C Pa3HOBECAMHU, ITOPTIAH/ILIEMEHT.

TOHKOCTB TTOMOJIa ONPEACINIAETCS CUTOBBIM aHAJIN30M C MOMOIIBI0 Mpudopa AJis
MEXaHUYECKOTO MpocenBanus 1ieMeHTa. i ucnpitannii orBemmBaroT S0 r 1ieMeHTa |,
peIBapUTEIHLHO BBICYIIEHHOTO B CYIIMJIBHOM IIKa(y B T€UEHUHU 2 Y MPU TeMIIepary-
pe 105-110 °C, u HachImaIOT €ro Ha CUTO. 3aKPBIB CHTO KPBINIEYKO, yCTaHABIUBAIOT
€ro B MpUOOp M BKIIIOYAIOT 3JIEKTPOJBUTATENb HA 6-7 MUHYT, 3aT€M €r0 BBIKIIIOYAIOT,
U3BJIEKAIOT CUTO, CHUMAIOT KPBIIIKY U TOJJIOH.

UtoOBl NPOBEPUTH OKOHUYAHHE MPOCEUBAHUS , BBHIIOIHSAIOT KOHTPOJILHOE MPO-
CeHBaHUE BPYUYHYIO Ha JINCTE IIsHIIEBOM Oymaru. [IpocenBaHue cuutaeTcsi 3aKOHUCH-
HBIM, €CJIU B Te4eHUH | MUH Yepe3 cuto npoxoaut He Oosee 0,05 r nement. [lo okoH-
YaHWM MPOCEUBAHUSA OCTATOK HA CUTE B3BEIMBAIOT ¢ TOYHOCTHIO 10 0,01 1. ToHKOCTB
MIOMOJIa OIPEAEIISIIOT KaK 0CTaTOK Ha cute ¢ ceTkoi Ne 008 B mpoleHTax OT MepBOHA-
YaJIbHOW MaccChl MpocenBaeMoil mpoObl. TOHKOCTh TOMOJIa 1IEMEHTA JJOJIKHA OBITh Ta-
KOM, 4TOOBI MPU MPOCEUBAHUU MIPOXOJUITIO HE MeHee 85% MpoObl, a OCTATOK HA CHUTE
on11 He Oostee 15%.

Ecnu B naGoparopuu OTCYTCTBYET MPUOOP JJIs1 MEXaHUUECKOTO MPOCEH-
BaHMS, HABECKY MPOCEUBAIOT YE€pEe3 TO K€ CUTO BPYUHYIO.
[ToaroToBka mpoOBI IEMEHTa MPOBOJIUTCA 3apaHee jabopaHToMm. ToH-

KOCTb [TOMOJIa BBIYMCIIAETCS 10 (hopMyJIe:

T = =100,
141

rae M-B3sTast HaBeCKa LIEMEHTA, I'; M;-0CTaTOK Ha CUTE , T.

Pe3ynbTaThl MCHIBITAHUN 3aHOCAT B Ta0J. 24

Tabmuma 24
Nen/m | HaBecka miemeHnTa, m Ocratok Ha cute Ne 008, | TOHKOCTH ITOMOJIA,
ms T,%
1 50
2 50

B oTtueTe naercs 3akir04€HHUE O COCTABICHUHM TOHKOCTH IIOMOJIA LIEMEHTA FOCTy
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IpakTueckasi padora Ne6
Tema: OmnpeneneHue HOPMAJIbHOI rycToThl HeMmeHTHOro Tecra mo 'OCT 310.3

Llenv 3auamus:

HayuuTbcst mpaBuIbHO ONpEneiaTh HOPMAIBbHYIO TYCTOTY IIEMEHTHOTO TECTa.
Koowt popmupyemoix komnemenyuu: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2 ,I1K4.3,
I1K4.4

Coaep:xxaHue NPaKTUYECKOI0 3aHATHSA
1. Onpenenenre HOpMAIbLHOM TYCTOTBHI HEMEHTHOT'O TECTA.

Ilopsaok BeINOTHEHUs1 padoThI
1. OnpenesieHne HOPMAJIBHOM I'YCTOTHI HEMEHTHOT'O TECTA.

O06opynoBaHKE U MaTEpPHUAIbL:

[Tpubop Buka, naboparopHas Menajika uin cpepudeckas yamia ¢ JONaTKON 175
IIEpEMEIINBAHNS, BECBI C Pa3HOBECAMH, MEPHBIA HHJIMHIP 250 MJI, 4achl ¢ CEKyHIHOU
CTpEINKOM, HOXK, [lopTnanauemMeHT.

HopMaibHyro ryCcTOTY LIEMEHTHOT'O TECTa ONpeAeaioT Ha mpudope Buka, 3ame-
HUB WUITy TPUOOpa NECTUKOM.

Macca moaBMXHOTO CTEPXKHS TPrOOpa BMECTE C MECTHUKOM J0KHA ObITh 300+-
2 1, JJI1 4ero CHUMAIOT JONOJHUTENBHBIN Ipy3 ¢ Iuiomaaky. [lepea HayaaoM HUCIibl-
TaHUs IPOBEPSIIOT CBOOOHOE MA/IEHHUE MOABUKHOTO CTEPHKHS pUOOpa, YUCTOTY Te-
CTHKA, IIOJIOXKEHUE CTPEJIKU, KOTOpas JOJKHA CTOSTh Ha () TPU CONTPUKOCHOBEHUU T1e-
CTHKA CO CTEKJISTHHOM MJIACTUHKOM, CMa3bIBAIOT KOJIBIIO U MJIACTUHKY TOHKUM CJIIOEM
MaIlIMHHOTO Macia.

J{nst mpuUroToBIIEHHS IIEMEHTHOTO TecTa oTBemuBatoT 400 T UCHBITYeMOro 11ie-
MEHTA, BBICBINAIOT €r0 B CHEPUUECKYI0 METAINIMYECKYIO YAIIKY, PEIBAPUTEIBHO
MPOTEPTYIO BIAKHOM TKaHblO. B 11IemenTe fenarot yriay6ienue, B KOTOpoe B OJIUH
IpUEM BBUIMBAIOT MPEIBAPUTEIHLHO OTMEPEHHYIO Boay. JlJst mepBOro mpoOHOro 3a-
TBOPEHUS IIEMEHTA MOYKET OBITH OPUEHTUPOBOYHO mpuHATO 110-112 cM® Bomsl, T.€. 25-

28% oT Macchl IeMeHTa. YTIyOJieHue, B KOTOPOM ObLIa HaJUTa BOAA, C TOMOIIIBIO
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CTaJIbHOM JIOTIATKU 3aMOJIHSIOT lIeMEHTOM U 4epe3 30 ¢ mocie 3TOro HaYuHaKT nepe-
MEIIUBaHUE.

[IpoAoKUTENBHOCTD MEPEMENIMBAHNS C MOMEHTA 3aTBOPEHUS LIEMEHTA BOJOM
5 muH. [lociie okoHUaHUs IepeMENIMBaHus IEMEHTHOE TECTO YKJIAIBIBAIOT B OJIUH
IIPUEM B KOJIBII0, KOTOPOE MATh-IIECTh pa3 BCTPSAXUBAIOT, TOCTYKHUBAs IIJIACTUHKOM C
IPYKATHIM K HEeW KOJIBIIOM O MOBEPXHOCTH CToJIa. MI30BITOK IIEMEHTHOTO TeCTa cpe3a-
IOT HOKOM, MIPEJBAPUTEIHLHO MPOTEPTHIM BIAXKHOU TKAHBIO.

KonbI10 Ha CTEKJISTHHOM TUIACTUHKE CTaBSAT MO CTepKeHb mpubdopa Buka, ne-

CTUK MPUBOJSIT B CONPUKOCHOBEHHE C MOBEPXHOCTHIO TECTa B IIEHTPE KOJbIIA U 3a-
KPEIUISIIOT €r0 B TAKOM TOJI0KEHUHU 32)KUMHBIM BUHTOM. 3aTeM OBICTPO OTBUHYHMBAIOT
3QKMMHOU BHMHT, U CTEPKEHb BMECTE C MECTHUKOM CBOOOIHO IMOTpPYy>KaeTcsi B TECTO.
Uepes 30 ¢ ¢ MOMEHTa OCBOOOXICHUSI CTEPKHS MO IIKaie mpubopa GUKCUPYIOT TIIy-
OMHY MOTPY>KEHUS TIECTHKA.

['ycToTa HEMEHTHOrO T€CTa CYMTAETCS HOPMAJbHOM, €CIIM MECTUK HE TOXOJAT
110 CTEKJIIHHOM IUIACTUHKHU HA 5-7 MM. Ecnu OH, morpyxasch B IEMEHTHOE TECTO, CTa-
HOBUTCS BBIIIIE, TO OIBIT MOBTOPSIOT C OOJBIITNM KOJTHMYECTBOM BOJIbI, & €CIIM HIKE-C
MEHBIIINM, J00MBAsCh MOTPYKEHUS IMECTHKAa Ha TIYOHMHY, COOTBETCTBYIOIIYIO HOP-
MalibHOM TycToTe TecTa (5-7 mm). KoruecTBO BivBaeMoi BOBI IS MTOJTyUEHUS TeCTa
HOPMAJILHOM TYCTOTBI, BRIPAXKEHHOE B MPOIEHTaX OT MACCHI IleMeHTa (BOJIOIIEMEHTHOE
OTHOIIIEHUE), ONIPEAEISIOT C TOUHOCTHIO 10 0,25%.

Pe3ynbpTaThl HCIBITAHUN 3aHOCAT B Ta0. 25.

Tabmura 25

No Macca nemeH-
HUCIH. | Ta,

I, r

Macca BojHl,
B,r

['myOuna morpyxeHus
MECTHKA MO MIKaJIe, MM

KommnuecTBO BOJIBI
IJI1  TeCTa, HOp-

MaJIBHOW T'yCTOTBI
B/u-100, %

N -
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JlabopaTopHasi padora Ned
Tema: OnpenesieHHe CPOKOB CXBATHIBAHNS U PABHOMEPHOCTH U3MEHEeHUs 00be-
Ma [eMeHTAa.

Llenv 3auamus:
Hayuutbcs onpenensaTe CpOKU CXBAThIBAHMS IIEMEHTHOTO TECTA.

Obecneuennocmo 3auamus: npudbop Buka ¢ urioi, tadboparopHas Meriaika, Jaia,
BECBHI C Pa3HOBECAMM, MEPHBIA HHINHAP250 MII, 4acel ¢ CEKyHIAHOU cTpeskou. [Topt-

JIAHIICMEHT. .
Koowt popmupyemoix komnemenyuui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2 ,I1K4.3,
I1K4 4.

ConepkaHue NPaAKTHYECKOI0 3aHATHUS
1. Ompenenenue CPOKOB CXBAThIBAHUS [IEMEHTHOTO TECTA.
2. OrmpepeneHre paBHOMEPHOCTH U3MEHEHUE 00BEMA IIEMEHTHOTO TECTa MpHU
TBEPJICHUH.
IHopsinok BeIMOJIHEHNsI padOThI

1. Onpenenenue CpoKOB CXBAThIBAHUS LIEMEHTHOTO TECTA.
Cpoxu cxBaThIBaHUSI IEMEHTHOT'O TECTA ONpeAestoTcs nprudopom Buka, B koTopoM

MECTUK 3aMEHSETCS UTJIOM, a Ha TUIOIIAAKY MOMEIIAETCS TPY3HUK, COXPAHSIOIUNA Maccy

nonBkHOM yactr 300 = 2 1. CpoKM CXBaThIBaHMSI ONPEICISIFOT HA TECTE HOP-

MaJIbHOM I'yCTOTBI, KOTOPOE TOTOBSIT MO YKA3aHUSIM MPAKTUYECKOM paboThl Neb.

Onpenenenre CPOKOB CXBATHIBAHUS MPOU3BOJUTCS TaK K€, KaK B IIpaKTUYe-
ckoil pabotre Ne6. 3a Hauano cXBaThIBAHUS IPUHUMAIOT BPEMsi C MOMEHTA 3aTBOPEHUS
IIEMEHTA BOJIOH 10 MOMEHTA, KOTJla UTJIa He IOMJET N0 CTEKITHHOM IJIAaCTMHKY Ha 1-2
MM.

3a KOHEIl CXBAaThIBAHUS IPUHUMAIOT BPEMsI OT Hayasla 3aTBOPEHUSI LIEMEHTHO-
ro TecTa 0 MOMEHTA, KOTla urJia 0y/ieT Morpykarbcsi B TECTO He OoJiee yem Ha 1-2
MM. Urny morpy»xatot B Tecto uepe3 kaxzabie 10 mun. B Hayane ucnpsitanus, 4ToObI HE
NOTHYTh UTJTy, €€ Cerka NpUAepKUBAIOT, KOTa TECTO 3aryCTeEeT HACTOIBKO, UTO

OIIACHOCTD IMOBPCIKACHUS HUI'JIbL 6y,ueT HCKJIFOYUCHA, UI'JIC Ia0T BO3MOKHOCTB OITYC-
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KaTbCsl CBOOOHO. MeCcTO NOrpyKEHUS UIJIbI MEHSIOT, IEPEABUTAs KOJIBLIO, UTITY BbI-

TUPAIOT MITKON TKaHBIO WM (PUIBTPOBAHHOM Oymaroii.

Hauano cxBaTeIiBaHMsI OPTIaH/IIEMEHTa, MOPTIAHIIIEMEHTa C MUHEpaIbHBIMU J0OAB-
KaM¥, MIJTAaKOMOPTAAHAIIEMEHT | MYIIIIOJIAHOBOTO ¢ MUHEPAJIbHBIMH T0OaBKaMH, IIjIa-
KOTIOPTJIAHAIEMEHT U MYLII0JaHOBOr0 MOPTIAHIEMEHTa H0JKHO HACTYaTh HE pa-
Hee 45 MUH, a KOHEIl CXBaThIBaHUsI-HE no3Hee 10 4 ¢ MOMeHTa 3aTBOPEHUS LIEMEHT-
HOTO TecTa BOJION. Pe3ynbTaThl HCTIBITAHHM 3aHOCAT B Ta0JI. 26.

Taomuma 26
Bpewms 3atBopenus Hauaso cxBaTeiBanus Konen cxBaTeiBanus
q MHH yepes q MHH yepes q MHH

KoHeln cxBaTbIBaHUE LIEMEHTA yYalMecss HE ONPEAEISIOT.

Cpoxu CXBaTbIBAaHHSI MOTYT OIPEAEIATHCS TAKKE MECTUTHE3AOBBIM aBTOMATUYECKUM
npuoopom AIICC no nHCTpYKUMHU, TPUIIOKEHHOU K IPpUOOpY.
2. Omnpenenenre paBHOMEPHOCTH H3MEHEHHE O0BbEMa ILIEMEHTHOTO TecTa IpH
TBEPIACHUMU.

PaBHOMEpPHOCTH U3MEHEHHE 00bEMA [IEMEHTHOTO TECTA ONPENEIAETCS KUIsUe-
HHUEM B BoJie 00pa3ioB-jenemiek. Jljis mpoBeIeHUs UCTIBITaHHUsI TOTOBUTCS TECTO HOP-
MaJIbHOU T'yCTOTBL.

OTBemMBAIOT HABECKU TECTA MO 75 T, KAKAYIO U3 KOTOPHIX MPEBpALIAlOT B IIa-
PUKH, YKIAJBIBAIOT HA CTEKJISTHHBIE INIACTUHKH, MPOTEPTHIE MAIIMHHBIM MaciioMm. JIEr-
KHM MOCTYKHBaHUEM TUIACTHHKHU O CTOJI MPEBPALIAIOT IAPUK B JICTICIIKY TUAMETPOM
IpUMEPHO 7-8 CM U BBICOTOM B LIEHTpe OKOJIO 1 cM. [loBepXHOCTH JieTelIeK 3ariaxu-
BalOT MOKPBIM HOKOM OT KpaeB K CEPEIMHE C TeM, YTOOBI MPUAATh UM CHEPUUECKYIO
MOBEPXHOCTh U OCTpbIe Kpasi. [[puroToBneHHbIe TAKUM 00pa30M JICHIEIIKH BbILACPKH-
BAIOT HA CTEKJISIHHBIX IUTACTHUHKAX 24 2 4 B BaHHE C TUJIPABIMYECKUM 3aTBOPOM HaJl
BoJOM nipH Temneparype 20+2°C.

3areM Jenemkyu 6 CHUIMaloT U KJIaayT Ha peleTyaryro nojky 5 6auka 4 nmis
kunsiueHus (puc.17)

Jlns noaaep kanus MOCTOSIHHOTO YPOBHS BOJIbI B OaUKe OH COEAMHEH PE3UHO-

BBIM IIUIAHTOM 7 C PETyJIATOPOM YPOBHS BOABI 1.
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C momo1uIp10 NOABMKHON TPYOKH 2 ypOBEHb BOJBI B 0auke yCTaHABIMBAIOT Ha 4-6 cM
BBIIIIE TOBEPXHOCTH Jieneniek. bayok 3aKkphIBalOT KPBIIIKOM 3 U CTaBSIT HAa HarpeBa-
TEJbHBIN MPUOOP.
Bony B 6auke 3a 30-45 MuH JOBOIAT 10 KUIICHHS, KOTOPOE TOAICPKUBAIOT 3 d.

[Tocne kunsTueHUs JEMEKN OXJIaKIal0T B 0a4ke U cpa3y OCMaTpUBAIOT.

LleMeHT COOTBETCTBYET TPEOOBAHUSM CTaHIAPTA, €CIU HA JIUIIEBON CTOPOHE
JIETICIIEeK, MOJIBEPTHYTHIE UCIIBITAHUIO KUTISTYCHUSIM, HET PaJuaIbHbIX, TOXOIAIINUX 0
KpAaeB, TPEIINH WA CETKHA MEJIKUX TPEIIUH, BUAUMBIX B JIYITy WJIM HEBOOPYKEHHBIM

T71a30M, a TaK)Ke KaKuX-TM00 UCKPUBIICHUH U yBEIMUEHUsI o0beMa Jieneniek (puc.18 u

19).

Puc. 17. Ba4ox 4714 HCOBITAHHA JeNelleK KHILTIEHHEM C PeryIITOpoM YPOBHA BOJEL

l-perviatop VpOBEA BOJEL 2-MOJBHKHAA TpVOKa; 3-Kpeouka; 4-0aduok; S-pemerdartad moaxa; 6-
JIEMISINKH; /-Pe3HHOBEI IILIAHT;

JlaGopaTopHasi padoTa Neb
Tema: OmnpenesieHune nmpeaesia NPOYHOCTH NMPHU U3rude U C:KATUU 00pa3-1oB-
0asouek. Onpenesienne mapku nemenra no I'OCT 310.4.

Llenv 3auamus.
Hayuautbcs onpenensth PU3NKo-MeXaHUYECKUE CBOWCTBA MOPTJIAH/IIIEMEHTA
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Koowvl popmupyemvix komnemenyuti: OK 2,3,6,7,9, I1K1.3, TIK2.1, I1K3.2 ,ITK4.3,
[1K4.4.

Obecneuennocms 3ansamus: JlabopatopHas MeIIajika, BCTPSXUBAIOIIUN CTOIHK, Dop-
ma-KoHyc, crainbHas IITHIKOBKA, pa3beMHbIe (POpMBI OAJIOUEK C HacaJKaMu, BUOPO-
TUIOIAAKa, TPUOOP JIJIsl UCIIBITaHUS 0aJoueK Ha U3TUO0, THIPABIUYECKUI TTpecc, MJia-
CTUHKH JIJIs TIEpe/layuyl IaBJICHMsI Ha TOJOBUHKHU Oanoyek, 1udepoiaTHbie BeChl, BaHHA
C TUJI-PaBIMYECKUM 3aTBOPOM, chpepuueckas MmeTaiindeckas yamia qruamMmerpom 400mm
u BbicoTOM B LIeHTpe 100MM, cTanbHas Kpyriias jonarka. [lopTiananemMenT, necok,
BOJIA.

Coaepxkanue NPaAaKTUYECKOr0 3aHATHUS
1. Onpenenenue npejena NPOYHOCTH 1IEMEHTa Ha U3THUO U CKaXKUTE.
2. OnpeneneHne MapKu IIEMEHTA.
IHopsinok BeIMOJIHEHNSI padOThI
1. Onpenenenue npeaesa NPOYHOCTH IIEMEHTA HA U3TH0 M CKAKUTE.

O06opynoBaHue U MaTEPUATIBI:

JlabopaTopHas Memianka, BCTpsSXUBAOIUi cTonuk, (Gopma-KoHyc, cranbpHas
IITBIKOBKA, pa3beMHbIE (hOpMBI OaOYeK ¢ HacaaKaMH, BUOPOIUIOMAAKA, IPHOOD IS
UCIIBITaHUS OalloueK Ha W3THO, TUIPABIMYECKUN Tpecc, TUIACTHHKU I Tepeaadn
JIaBJICHUSI HA TIOJIOBUHKHU Oajouek, 1udepOaTHbie BEChl, BaHHA C THA-PaBINYECKUM
3aTBOpPOM, cepuyeckas MeTaJinueckas yama guamerpoM 400MM U BBICOTOM B II€H-

tpe 100MM, cTanbHas Kpyrias jonatka. [loptnananeMeHT, necok, Boja.

Jlnst onpenieneHus mpesesa MPOYHOCTH IEMEHTA TIPU U3TU0e U CKATHUH TOTOBST
oOpasibl 6anouek pazmepoM 40X40X160 MM U3 1IeMEHTHOTO pacTBopa coctana 1:3 (1
BECOBas 4acTh LIEMEHTA, 3 BECOBBIC YACTH MECKA).
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Puc. 18. Jlenemxs, BEIISPKABIIHE HCIEITAHHE

Puc. 19. Jlenemxs, He BEISPKABIIHE HCIEITAHHE

Jns onpeneneHuss HOPMAJIbHOW KOHCHUCTEHIIMU LIEMEHTHOTO pacTBopa W BO-
noriemMenTHoro otHomeHus (B/1]) orBemmBarotr 500 r memenTa, 1500 r mecka, BBICHI-
MarT UX B C(hepUUECKYIO Yally U MepeMelInBalOT CyXyl0 CMECh B T€UeHHE | MUH.

3aTeM B LIEHTPE CYXOMl CMECH JENaroT JIyHKY M BinBaroT B Hee 200 r BOJBI
(B/11=0,4). Tlocne Toro kak Boja BIUTAETCS, €IIE pa3 MEPEeMEIIMBaAIOT CMECh B TeUe-
HUe | MUH, 3aTeM MEPEHOCAT €€ B MEXaHUYECKUN CMECHUTENh U MEPEMEIINBAIOT B Te-
gyenue 2,5 muH (20 060pOTOB YalT-MEIIAIKH).

[lo oxOHUaHUM TEpEeMENIUBAHUS OMPEACISIIOT KOHCHUCTEHIIMIO IIEMEHTHOTO
pactBopa. JIjist 3TOro UCHOIB3YIOT BCTPSAXUBAIOIINNA CTOJUK M METAUIMYECKYIO0 (op-

My-KoHyc (puc. 20).
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Puc. 20 dhopma-koHyc

[Tocne oxoHYaHMS TEpEeMENIMBaHUS PACTBOP YKJIAABIBAIOT B (hOPMY-KOHYC BCTPSIXH-
Barouiero npudopa.

[lepen yknagkoi cMecH KOHYC BHYTPEHHIOI MOBEPXHOCTh €r0 M CTEKJISTHHBIN
IUCK CJErKa YBJIAXHAIOT. POpMYy-KOHYC C HACAIKOW CTaBAT B LIEHTPE CTEKIISIHHOIO
IUCKa. PacTBOPHYIO CMeCh YKJIaJbIBAalOT B KOHYC Ha ITOJIOBUHY €0 BBICOTHI M YIUIOT-
HSIOT METAJUIMYECKON ITHIKOBKOM 15 pa3. 3aTeM HaNoJHAIOT KOHYC C HEOOIBIINM U3-
ObITKOM M WTHIKYIOT emé 10 pa3. Bo BpeMs ykinaaku U yIJIOTHEHHs pacTBOpa KOHYC
MPUKUMAIOT PYKOU K CTEKISTHHOMY JUCKY.

[Tocne ynuoTHEHUsI BEPXHETO CJIOsS CHUMAIOT HAcaJKy ¢ KOHyCa M3JIMIIEK pac-
TBOpa CPe3atoT HOXKOM, (POPMY-KOHYC MEJIEHHO CHUMAIOT, YTOOBI HE CIABUHYTH pac-
TBOp. 3aTeM, Bpalas pyKOsITKY MaXOBHUKa, BCTPAXUBAtOT cToiuk 30 pa3 B teueHue 30
C, IIPX 3TOM KOHYC LIEMEHTHOI'O pacTBOpa paciuibiBacTcs. C MOMOIIBIO IITaHE€HIUP-
KyJsl WM KOHUEHTPUYECKUX OKPYKHOCTEH, HAHECEHHBIX Ha CTEKJIE, U3MEPSIOT pac-
IJIBIB KOHYCA MO HUKHEMY OCHOBAHHIO JIBYX B3aUMHO MEPHEHAMKYJISIPHBIX HalpaBiie-
HuAX. KoHCHCTEeHIMIO pacTBOpa CYUMTAIOT HOPMAJIBHOM, €CJIM PacIUIbIB KOHYCa OKa3aJl-
cs paBHbIM 106-115 mM. IIpu MeHbIleM uiu OOJBIIEM pPACIUIBIBE KOHYCAa PacTBOP
IIPUTOTABIMBAIOT 3aHOBO, HECKOJIBKO YBEJIMYMBASI WM YMEHbIIAs  KOJHMYECTBO BO-
abl. [ToTpeGHOE KOJIMYECTBO BOJIbI, HEOOXOAMMOE sl MOJIyUYEHHUsI pacTBOpa HOpMaJib-
HOM TYCTOTHI, BEIp@XKEHHOE BOJOIIeMEHTHBIM oTHOIeHueM (B/Ll) 3anocsaT B pabouuit

KypHaJ.
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Jlyis mpuroToBieHus 00pa3loB-000104YeK OepETcs pacTBOP HOPMAJIbHOU Ty-

CTOTHI (MOYKHO UCIIOJIb30BATh PACTBOP MPEIBIAYIIETO OIbITA).

OO0pasipr-6anoukn GOPMHUPYIOT B TPEXTHE3IOBBIX METAIUTMYECKUX (hopmax
BHYTPEHHIOIO TIOBEPXHOCTh CTEHOK M TOII0HAa ()OPMBI CJIeTKa CMa3bIBAIOT MAITHHHBIM
maciyio. Ha cobpanHyro ¢popMy HaZeBalOT METALTHICCKYIO HACAIKy M TYCTOW CMa3KOM
MIPOMA3bIBAIOT CHAPYKU CTHIK MEXIY HUMHU.

Jlyis yrioTHEHUsS! pacTBOpa MOATOTOBIEHHYIO (JOPMY C HACaIKOW MPOYHO 3a-
KPEIUISIOT Ha CTaHAapTHOM JabopaTopHON BUOPOIUIONIAIKE, CO3/AI0NIEH BEepTUKAIIb-

Hble Kosie0aHus ¢ aMuTy0i 0,35 MM u yactoroi 2800-3000 ko:./ MHH.

PactBOop ykianpiBaroT B THe37a GOpPMBI CIOEM OKOJIO 1 CM U BKIIIOYAIOT BUO-
porutomaaky. B Teuenue 2 MuH BUOpaIuu Bce TpU rHe3Aa (PopMbl paBHOMEPHO 3a-
MOJIHAIOT HEOOJIBIIMMHU TTOPLUUSIMHU pacTBopa. [1o nucreuennn 3 MuH OT Havana BUOpa-
U1 BUOPOTUIOMIAJKY BBIKIIOUAIOT U ¢ He€ cHUMarT popmy. Hoxxom, CMOYEHHBIM BO-
JIOM, Cpe3aroT M3IUIIEK PacTBOpA, 3arjaXMBalOT MOBEPXHOCTh OOpa3L0B BPOBEHb C

KpasiMu (POPMBI U MACKUPYIOT 00PA3IIHI.

['oToBbIe 00pa3iiel B hopMax XpaHSAT B BaHHE C THUAPABIMYECKUM 3aTBOPOM B
TedyeHue 24 2 4, 3aT€M OCTOPOKHO pac(hOpMOBBIBAIOT U YKJIAJIBIBAIOT B TOPU30H-
TaJbHOM IOJIOKEHUU B BaHHY C BOJOM, IJle XpaHAT UX JO MOMeHTa ucnbiTanus. O0-

pa3nbl B BOAC HC JOJKHBI COIIPUKACATHCA OJUH C APYTUM.

Heobxoanmo, 4ToObl ypoBEHb BOJBI B BaHHE ObUI BBIIIE BEpXa 0oOpasloB He
MeHee uyeM Ha 2 cM. TemmepaTypy Boabl B BaHHe nojaepxusatoT 20+-2 C. Bony, B
KOTOpPOM XpaHSAT oOpaslbl, pEKOMEHAYETCS MEHSATh uepe3 Kaxabld 14 mgueid. Jlns
OTIpe/ieNIeHUs] MapKH LIeMEeHTa o0pa3lbl-0aouKky B Bo3pacte 28 CyTOK ¢ MOMEHTa UX
M3TOTOBJICHUS UCIIBITHIBAIOT HA M3rHO, a 3aTeM KaXKIyl0 NMPOM3BOAMUTCS HA MallliHE
MHNUN-100 .

Obpa3zen-6a10uKky napauieNbHbIM CTOPOHAMH YCTaHABJIMBAIOT HAa OMOPHI W3-

rubaroiiero ycrporcra 10 (paccrosinue Mmexay neratpamu omop 100 mm). Crpenky 12
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ycTaHaBiuBarT Ha 0 mkanel 11, mepemerast BUHT 3 ¢ Tpy30M BIOJb mpopesu 2. Ma-
XOBUKOM 9 CO311al0T NTEpPBUYHOE HATSHKEHUE BajlMKa 7 O JAECNEHUS IUIABHO ITepeMerast
Ipy3, YBEIMUMUBAET YCUIIME HA UCIIBITYEMYIO OaJI0UKy 10 pa3pylICHUsI.

MammHa cHa0XeHa CYETYMKOM S, KOTOPbId aBTOMAaTUYECKH I1OKA3bIBAET
HanpspKeHUE B OaJlouke B KaXKAbIM JaHHBIM MOMeHT. llpu paspymieHun Oanouku Ha
CUETUYMKE OCTAETCs MIOKa3aHUe Mpezesia MPOYHOCTH MPHU U3ruoe.

Pe3ynbrathl ucnbITaHus Tpex Oaiouek 3aHOCAT B Tabm. 27.

Ta0muma 27
Ne [Ipenen npounoctu npu usrude, | CpenHee 3HaYe€HUE JIBYX HAHOOJIBIITNX
Hcnelt. | Rysr pe3yabTatoB, RP,,.
1
2
3

2. OnpenesieHne MApKU EMEHTA.

[TorydeHHBIC PEETBl MPOYHOCTH TIPH M3THOE M CKATHH CPABHUBAIOT C Tpe-
6oBanusimu ['OCTa (Tabm. 28) u nenaroT 3aKIF0YeHIe O MapKe UCTIBITAHHOTO IIEMEHTA.

B oruere mox Tab6n.28 menmaeTcs 3aKIIOYEHHUE O TPHUTOAHOCTH IIEMEHTA H

OIIPCACIIACTCA CI'0 MapkKa.

Tabnuma 28
Mapka | [Ipenen mpouHoctu B Bo3pacte 28 cy-
IlemenT TOK, Krc/cm? (MITa)
[Tpu u3rute IIpu cxxatun

[ToprnanmiemenT u noptian- | 400 55 (5,5) 400 (40)
IEMEHT C MHHEpalbHbIMH 10- | 500 60 (6,0) 500 (50)
0aBKamMu 550 62 (6,2) 550 (55)
HInKomopTaaHAIeMEeHT 600 65 (6,5) 600 (60)
300 45 (4,5) 300 (30)
400 55 (5,5) 400 (40)
500 60 (6,0) 500 (50)

IIpakTnueckas padora Ne/
Tema: Pacder cocTaBa HeMEHTO0ETOHA MO MeTOAY a0COJTIOTHBIX 00bEMOB.

Lenv 3auamus.
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O3HAKOMUTH yUaIIuXcsi CO COCO0aMU pacuéTa U OMPEISTICHUSI COCTaBa TSHKEJIOTO Oe-
TOHA

Koowt popmupyemoix komnemenyui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
I1K4 .4

Obecneuennocms 3anamus: J1Jisg pacyeTa cocTaBa HEOOXOAUMO UMETh CIIE/Y-
IOIe JaHHBIC: 3aJaHHYI0 MapKy O0eToHa TpeOyeMyro ya000yKIaapIBaeMOCTh OCTOH-
HOH cMecH, orpeensieMyto ocasikoil konyca OK, cm, a Takke XapaKTepUCTUKH UC-
XOJIHBIX MaTepUaioB—BHU/l U aKTUBHOCTb IIeMeHTa R, HACBIITHYIO TNIOTHOCTh COCTAB-
JISTFOIIUX Py, Puss Pomy CPEIHIOIO TNIOTHOCTD Pox, Pors Pomy, IYCTOTHOCTD MIEOHS (TpaBus)

Vhyc HauOOJMBIIYIO KPYITHOCTh UX 3€PEH U BIAKHOCTD 3anonHuTeneit Wy, W,

Coaep:kaHue MPaKTUYECKOT0 3aHATHS
1.Pacuér HOMHHAJIBHOTO cocTaBa OcToHAa. Ompeaeienne kodpuimeHTa BpIxoaa
OETOHHOM CMecCH.
2.Pacuér pacxoga MaTepHajoB Ha MOJICBOI COCTaB

IHopsinok BeIMOJIHEHNsI padOThI

[Ton6op cocTaBa TsxKeNnOro (0OBIYHOT0) OETOHA COCTOUT Ha COOCTBEHHO pacueTa
1 nog0opa OETOHHON CMEeM C MEJIbI0 YCTAaHOBJICHUsI Hanbojee pallMOHAIBHOTO COOT-
HOIIIEHUS MEXTY COCTaBJISIIOIIMMH MaTepuaiaMu (IeMEHTOM, BOJIOM, MTECKOM, IIICOHEM
WJIU TPaBUEM M JPYTUMH JJ0OaBKaMU), KOTOpoe odecrneurBaeT TpeOyeMyro MPOYHOCTh
OeTOHA, MOJABMKHOCTD M KECTKOCTh OCTOHHOM CMECH.

[Ipu »TOM conepskaHue eMeHTa B eUHUIE 00beMa JIOJKHO OBITh MUHUMAIHHO
JIOTTYCTUMBIM.

[lepen pacueTom OeToHa ydaluecs MOMY4alOT JaHHBIE O CBOMCTBAaX COCTaBIIs-
IOLUX MaTepUasoB.

Paznuuarot JBa cocTaBa OeToHa: HOMMHAJIbHBIN (;rabopatop-
HBIH ),paCCUMTAHHBIN ISl MATEPUAJIOB B CYXOM COCTOSIHUM, U TPOU3BOJICTBEHHBIH (I10-
JIEBOM )—JJIsl MAaTEPUAJIOB B €CTECTBEHHO-BIAXKHOM COCTOSTHHH.

Jlns pacuera cocTaBa TsKEIOro 0eroHa Haubosiee MPOCTOM METOI—IIO «abco-
JIOTHBIM O0BEMaM™,

B ocHOBy 3TOro Merojia moJIoKEHO YCJIOBHE, YTO CBEKEMPUTOTOBJIEHHAs Oe-
TOHHasi CMeCh MocJie YKIaAKku B (Gopmy wid B onaiayOKy U YIJIOTHEHHS He Oyjaer
UMETh ITyCTOT.

CocrtaB 06€eTOHA MO0 METOY «a0COIMIOTHBIX 00BEMOB™> MOAOUPAIOT BHAYAJIE OPH-
€HTUPOBOYHBIM PACUETOM, 3aT€M PacueT YTOUHSIOT IO pe3yibTaTaM MPOOHBIX 3aMe-
COB M MCTIBITAHUNA KOHTPOJIbHBIX 00Pa3IOB.
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Cnez[yeT OTMCTUTDH, YTO IIOHATHC «a0COJIFOTHOTO» 00beMa 34CCh YCIIOBHO, TaK
KaK B 3aIIOJTHUTCJIC HC YUUTBIBAIOTCS ITOPHI, KOTOPBIC 3aIIOJIHCHBI BO3IYXOM.

1. Pacyer HOMUHAJIBLHOIO cocTaBa OeToHa. Onpenenenue ko3 PpuurenTa BbIX01a

0CTOHHOM CMeECH.

CocTaB GeTOHA PACCYUTHIBAIOT Ha 1 M> GETOHA B CIIEAYIONIEN TTOCIEN0BATEb-

HOCTHU: BBIYUCILIIOT BOJOICMCHTHOC OTHOIICHUC, PACX0d BOAbI, paCcXoJ ICMCHTA, pac-

XO0Abl KPYIITHOI'O 1 MCJIKOI'O 3aIoJIHUTENIeH Ha 1 M3 OETOHHOI CMECH.

8 S S— 1=
B/1T YT a1 beToHOE ¢ B/ =04

. &R - .
B/IlI= ——— 114 0emoHoB c B/1I<0 4
Rs—0,58,R, ;

Tabmuma 29
XapakTepucTuKa' 3aMoTHATENICH U [IeMeHTa O, O
BricoxokauecTBEHHBIE 0,65 0,43
PsanoBrie 0,60 0,40
IToHM>XKEHHOTO KauecTBa 0,55 0,37

Pacxox BoAbl (BOZOMOTPEOHOCTH, /M%) ONpENENsoT UCXOAS > M3 3aJaHHOM

yIno0pyKIaapiBaeMocT 6eTOHHOM cMecH 1o Tabi. 30, * koTopas cocTaBiieHa ¢ yIeTOM

BU/J1a U KPYITHOCTU 3CPCH 3aIIOJITHUTCIIA.

Tabnuua 30

Y no6oykinaapiBaeMOCTh OETOHHON Pacxox Boab1, KT/M3 Tipu HAaMOOIBITICH
CHECH KPYITHOCTH 3aMOJIHUTENS,, MM
Ocanka |’KecTkocTb, cM rpaBus eous
xonyca, |mo I'OCT 110 TEXHUYE-
cM 10181.1-81 |ckomy Buc- |10 20 40 10 20 40

KO3UMETPY
1 2 3 4 5 6 7 8 9
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0 31 120—90 |150 135|125 |160 (145 |135
0 30-20 80—60 160 145 |130 |170 |150 |145
0 20-11 50-30 165 150 |135 |175 |155. (150
0 10-5 15-30 175 160 |145 |185 |160 |155
1—2 - - 185 170 |155 195 |1/0 |165
3—4 - - 195 180 (165 205 |180 (175
5-6 - - 200 |185 170 |210 |195 |180
7-8 - - 205 |190 175 215 |200 |185
9-10 - - 215 | 200 185 225 |210 |195

I[aHHI)IG Ta6JII/IHI)I CIIpaBCOJIMBLI JIA OCTOHHOM CMecH Ha MMOPTIAHAUCMCHTC U

necke cpeaHen kpynHocTd. [Ipu ucnonap30BaHuM Myloia* HOBOTO MOPTIAHAIIEMEHTA

pacxof Boasl yBenuuuBaeTcs Ha 20 Kr/M3, B cilydae MPUMEHEHHS] MEIIKOTO IIeCKa pac-

X004 BOJObI YBCIIMYUBACTCA Ha 10 xkr» a IIpU HUCIIOJIB30BAHHHN KPYIIHOI'O IICCKA YMCHb-

mrercd Ha 10 kr.

BOJOLCMCHTHBIM OTHOINICHUCM B/]_I, IIOACYHNTBIBAIOT KOJINYCCTBO HCMCHTA.

HMCTHHHAS TJIOTHOCTH IIEMEHTA, BOJIbI, MIECKA M IIEeOHS,; KI/J; Pry—HACHIITHAS TUIOT-

HOCTB IICOHS, KI/JI.

ITocne onpenenenus koauuecTsa Boasl 1t 1000 11 (1m°) GeTona, Mob3ysch

=B (Z).xr.

Pacxon me6Hs (rpasus) u necka Ha 1 M° GeToHa COCTaBUT:

H&#H

— Vu}.n.ud+

Prum

g=[1nnn - (:

+24
Pn

Pa
m

] e

rae 11, B, I, IIl—wmacca matepuanos, kr B 1 M® 6eToHa; Py, Ps. Pn. Pu—
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Pacxon Koaddunment a npu B/1]
IIEMEHTA 04 05 0,6 0,7 0,
8

250 |- - 1,26 1,32 1,32
300 |- 1,3 1,36 1,42 -
350 (1,32 1,38 1,44 - -
400 (1,4 1,46 - - -
500 (1,5 1,56 - - -

[Tpu npyrux 3navenusix L u B/L] koappuimenT HaxoasaT HHTEPIOISAIUEN.
Onpenenus pacxon kommnonentos 1, B,IT u I1] Ha 1 M3 6eTonHOli cMecH, BbI-

YUCISIOT €€ INIOTHOCTD:

Pos = TI+BHITHIL, kr/m®

N xoadurreHT Bpixoaa 0€TOHHOU cMecH [3:

B=0,55:0,75

_ Ug+Bz+Mz+M0;

e Pee

Vi

rae Lz Bs, I1s. [lIs—macca niemenTa, BOJbI, ecka u medHs (rpaBus), u3pac-
XOJIOBaHHBIX Ha 3aMeC, KT'; Psc—IIOTHOCTh OETOHHON CMECH, KI/JI.
3Has 00beM OETOHHOI CMECH B 3aMECe U PacXo/l- MaTepUaioB JJIs MOTYYSHUS

3TOro 00BEMA MOKHO OIPEIEIUTh YTOYHEHHBINA PacXo MaTePUAIoB Ha 1M, Kr:

 Lz=1000 _  Bg=1000
H_ V: 3 H_ V:
My =1000  M;+1000
0= v, ° O Vs
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2. Pacuyér pacxoga maTepHaJioB Ha 10JIEBOi COCTaB

Bripakenue coctaBa 6eToHa popmMyIion.

Tax kak 3amOTHUTENN Ha MPOU3BOJICTBE BCET/Ia COIEPIKAT HEKOTOPOE KOJTHUe-
CTBO BJIaT®, TO ATy BJIary HEOOXOJAMMO YYUTHIBATh B pacueTe cocTaBa O€TOHA.

Maccy necka u mebHs1, OnpeIeICHHYIO 10 pacueTy il "'CyXux-MaTepualos,
HEOOXOMMO yBEIIMYUTh. HA MAcCy COJIEPIKAIIEICS B HUX BOJIbI, & MacCy BOJBI, OIpe-
nenennyro Ha 1 M® GeToHa, CIeIyeT yMEHBIINTh HA MAcCy BOJbL, COIEPIKAIIEHCS B 3a-
MOJIHUTEIISX.

IToneBoii cocTan OIIpCACIIACTCA TAKUM 06p330M2

Wy

%m:m_gl%: Br.:=B —(m‘Fmﬂ)

100

rae LI, [1, I, B—pacxonp! maTepuanoB Ha 1 M3 GeTOHA MPU CyXUX MaTepuaax,
kr; Wn, Wy—Bnaxxaocts niecka u meOHs, %; on, [non. nox. Brox— moJIeBBIE pac-
X016l MaTepuanos Ha 1 M3 6eToHa ¢ y4eToM BIa)KHOCTU MAaTEpUAIIOB, K.

CocraB 6eToHa BhIpaXXaroT (GOPMYJIOi

Hﬂ Lokd . Hﬂ &1 . IHR 2T - 5
Hﬂ Lok Hﬂ (g Hﬂ T o HR T Hﬂ Lok

IIpakTuyeckas pabGora Ne8
Tema: Pacder pacxoga MaTepHajioB HA eMKOCTh 0€TOHOMEIIAJIKH.

Llenv 3auamus:

Hayuurtbcs paccunThiBaTh 00bEMBI HEOOXOAMMBIX MATEPHUATIOB HA EMKOCTh OETO-
HOMETIIAJIKH.
Koowvl popmupyemvix komnemenyuti: OK 2,3,6,7,9, 11K1.3, TIK2.1, [1K3.2, T1K4.3,
[1K4.4
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ConeprxkaHue MPaKTHYECKOT0 3aHATHS
1. Pacder pacxona MaTeprajoB Ha EMKOCTh OETOHOMEIIIAKH.

Iopsaok BeINOJTHEHUST Pa0OTHI
[Toncuer pacxoma MaTepHuaioB Ha 3aMeC OETOHOCMECHUTES OIPEIETICHHON eM-

KOCTHU TIPOU3BOAT 1O (hopMysiam:

H: I:l'l:ll:l.] VM ﬁ: Lu: ]'U'I:ID.'.I UH ﬁ:

1000 1000

II= My Vi ﬁ _ Broa Vi ﬁ
1000 : 000 T

I'ne V- 006EM GeToHOMEIIANKHY , JT; B- K03 duiueHT Bpixoaa 6eToHa

IIpumep. Tpebdyetcs mogobparh coctas Tspkenaoro derona 6apku M300 c mo-
IBKHOCTBIO cMec OK=3 cm st 6eToHHpOBaHuUs 0aJIOK U PaCCUUTATh PACX0]l MaTe-
pHUajoB Ha 3amec OeToHOMEANIKU ¢ 00beMoM Oapadbana VM=1200 7.

Marepuansl: nopTianaueMeHT Mapku 480, HACBITHON MIIOTHOCTHIO puc. 1,2
KI/JI, AICTUHHOM TUIOTHOCTRIO PIT =3,1 KI/JI; IECOK C HACBIITHOM TUIOTHOCTHIO B CYyXOM
COCTOSIHUHW, UCTUHHOM TIOTHOCTHIO p=2,02 KI/11, ¢ BIaxxHOCTbIO W,3%; 111e0eHb C
HACBIMTHON TJIOTHOCTBIO B CYXOM COCTOSTHUU 1,6 KI/J1, ICTUHHOM TJIOTHOCTBIO
HanOoJIbIIeN KPyMHOCThIO 3epeH 40 MM U BiaaxxHocThI0 W, =1%.

[Ipumep pacuéra GeToHa:

OmnpenensieM HOMHUHAIBHBIA COCTaB OCTOHA.

OHpC}ICJIﬂeTCH BOOOLIEMCHTHOC OTHOIICHMUC:
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JR 0,65=480
M=% = =068
Rg+0.55R, 300 +0,5=0,65=480 :

rae 6—0.65 oo 1abm 57
Pacxoa Boaslno Ta01. 58 114 OeToHA Ha e0He IPH ocake kKoHyca 3 cM (B) =
175 (k).
PacxognemenTa Ha 1 M° OeToHa:
II=B : (B1)=175 : 0.68 =239 xT.

Pacxonmeorg Ha 1 M° OeToHA:

1000 1000
= T = 7 r = 1416 Kr.
o Vgemuats - 15704313455

oz g—1.3 mo Tadm. 39

Pacxoanecka Ha 1 M° OeToHa:

_[1000— (242 1000 — (252 4 141 ‘2 622617 x
I [mnn (pu+pu+E)]pg [wnn [3J1+ = +1?5)] 2.62=617 kT

Ha 1 m® Gerona MOJTYYHJIOCK: IleMeHTa—259 kr; meoHs— 1416 kr; mecka—
617 kr; BogpI—175 xr.
Pacdernas mioTHOCTE OETOHHOM cMecH (Macca OJHOTO KyOoMeTpa):
Pact=I+IT+[+B=259+617+1416+175-2467 xr/M°.

Koaddumment Beixona Oerona:

Pt = 57y e = 066
ey Pam Pmy L2 LB 16

Pacxon marepuanoB asist mpoOHOTO 3aMeca.

Ha 3amec B 50 i1 (0,05 m*) Tpebyercst maTepuanon: nemeHTa—259 - 0,05=
12,95kr; necka—617 *0,05=30,85 kr; meons— 1416.0,05=70,80 kr; Bogpl—175 -
0,05=8,75 «kr.

['oToBSAT OGETOHHYIO CMECh M MPOBEPSIOT OCaAKy KOHYyca. Ecnu ocangka koHyca

N3 paCUYCTHOI'0O 3aMCCa IMOJIYydIHJIaCh MCHCC 3a/TaHHBIX 3 CM, HaAIIpUMCP 1 CM, TO TOIrAa
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no6asirsioT o 10% nemenTa s Boasl. LlemenTa qodasisercs 12,95%0,1=1,295 xr; Bo-
nel— 8,75-0,1 =0,875 xr.

CMech 3aHOBO IEPEMEIITUBACTCS U CHOBA OMpEIEIIAeTCs ocaaKka Konyca. Eciu
ocajika KOHyca MoJIydnyIach paBHOM pacueTHOM, TO Jjajiee JeJIaloT CocTaBa OETOHA Ha

3aMcCC C yqéTOM I[O6&BJ'ICHHOI‘O OCMCHTAa U BOJBI.

I[:=12 95+1295=14 25 w1 ro 0bbéMy V= 1‘;’:5 =461

»

B:=8,75+0,875= 9,63 KT 1K 0 00EMY V; = ? =963 1

I1:=30.85 Kr WIH 10 00BEMY V= % =117n

il

— . 708
1113=70.8 Kr HIH 10 00BEMY Vi = o

254
Vo= 4.6+9.63+11.7+254=515 1.

3Hast 00beM OTKOPPEKTUPOBAHHOTO 3aMeca Vi, U PaKTHUYECKUM pacxoj] MaTe-

puanoB Ha 3amec L3 Bs, I13, 1113, onpenenstoT pacxon MmaTepuaaoB

na 1 M3 (1000 1) GeToHHOI cMecH.

1000 1000

7T * — 1475 % =777 &
LIl +, = 1425+ 70 =277
B=B: * 2% _ 963 #1290 _ 187 &

z2am 31.3

=TT #2%0 _ 3085 #1290 _ 599 &
o z2amM 21.3

= *1[}[}[} _ * 1000 _ i
I=I1T; #22= 70,8 * 2= 1366 xr

2amM
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Hroro 2429 xr— akTHdeckad III0THOCTE DeTOHHOH cMecH.

ITepecdeT cocTaga OeToHa Ha NoaeBofi Tak Kak MecoK HMeeT BIaKHOCTE Wy=3%.a

meoeHs Wy = 1%, Heo0X0IHMO YMEeHEIIHTE pacieTHOe KOIHIecTEO BOJBI Ha Maccy
. ) «Wa - Wiy _
BOJEL cofep:kamefica B mmecke [ 100 H mebHe 111+ Too-

By =B (n 2oy mm) 187 (59910u+ 13156100) 156 KT

KonuuecTBo mecka caedyeT YEeIHIHTE HA Maccy coJep:kameica B HeM
BOIBL:

W 3
[I=TI+I1— = 599+599 — = 617kT.
e 100 100
KonnuecTBo mMebHA cledveT YEEIHIATE HA MACCY COJepkameAca B HeM

BOIBI:

Il = I+IT = = 1366+1366 —=1380 1.

TaxuMm 00pasoM, NoleBol cocTak OeTOHA 1Mo Macce Oy IeT:

I

I, _q-617. 1380 o
T277 7 277 T

I,
I

E
E

DHIJ gde/IeHHe pACKOId MATEPHAIOE HA 3aMeC DeToHOME MATEH, eMEOCTEEDY

1200 n. KonndecTBo MaTEpHAIOE Ha OJHH 3aMeC COCTABHT:

_BVy oo _066:1200 __ ]
e 1000 He 1000 277 =218 &
V. 0,66=1200
=270, = 2061200 017 487 &
1000 = 1000
_ BV, _ 0661200 _ ]
=202 11l =222 1080 = 1090 &
¥ 0,66=1200
B,= Yup 0661200, g0 103
1000 1000
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IIpakTuyeckas pabora Ne9
Tema: OmnpeneneHune MapKHU M KJIacca 0eToOHA

Llenv 3auamus:

N3yunuth METOIBI OIIPEACIICHUSI MApKH U Kjlacca OeToHa.
Koowvt hopmupyemvix komnemenyuii: OK 2,3,6,7,9, I1K1.3, I11K2.1, T1K3.2, T1K4.3,
I1K4.4

Coaep:xkaHue NPaAaKTHYECKOT0 3aHATHSA
1. Onpenenenve NOABUKHOCTU OETOHHON CMECH
2. Onpenenenne KeCcTKOCTH OETOHHOW CMECH.
3. Omnpepenenue kinacca 6eToHa.
Iopsiaok BeINOTHEHUS] padOThI
1. Omnpenenenue NOABUAKHOCTH OETOHHOM CMECH.

O6opynoBaHue 1 MaTepuaibl: popMa-KOHYC (puc 26), MeTaNIMUeCKas THIKOB-
Ka quameTpom 12 mMm, Metasummdeckuit auct 70X70 cMm, TuHElKa, Kelbma. beToHHas

CMCCh.

Puc26.

Cr

$opMa; KOEYC 117
OIDSTeTeHHA

N3 maTepuanoB, pacCUMTaHHBIX Ha MPOOHBIN 3aMec, TOTOBUTCSI OETOHHAsI CMECh.
[TogBuxHOCTH OETOHHON cMecu ompenensercs cranaaptHeiM KoHycom (I'OCT
1018 1JI— 81). Boeicota konyca 300 MM, nuameTp HUKHETO ocHoBaHus 200 MM, Bepx-
Hero 100 mwm.

®opMy yCTaHABIMBAIOT HA IUIOCKYI0 TOPU30HTAIBHYIO TOBEPXHOCTD, IPEABAPUTEIBLHO
MPOTEPTYIO U3HYTPH BIIAKHON TKAHBIO, 3aTEM Yepe3 BOPOHKY (HOPMY 3arOTHSIOT Tpe-
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MsI POBHBIMHA

10 BBICOTE CJIOSIMH OETOHHOM CMECH C YIUIOTHEHUEM KaXKJI0TO CJIOs 25-KpaTHBIM
IITHIKOBAHUEM METAJUIMYECKON IITHIKOBKOM JuameTpoM 12 mMm u aimnHou 600 mm. ITo-
CJIe YKIIQJKH U MITHIKOBaHUS M30BITOK OETOHHOW CMECH Cpe3aroT KeITbMON BPOBEHB C

KpasiMu ()OPMBHI.

3areM (hopMy CHUMAIOT, HE pa3pyliass OCTOHHBIM KOHYC, U CTaBAT PSIOM CO
cMmechio. OcBoOOkIEHHAsT OT OPMBI OETOHHAS CMECH I10 ACHCTBHEM COOCTBEHHOU
MaccChl HAaUMHAET ocenaTh. Ha BepxHee ocHOBaHWe (GOPMBI KOHYCA YKIIaIBIBAIOT Me-
TAJUTUICCKYIO WU ICPEBSIHHYIO JIMHEHKY, OT HIDKHETO pedpa KOTOpO# Ipyroi JTHHEH-

KoM «mepsitoT ocanky konyca OK. ¢ Tounoctsro 110 0,5 cm (puc 27)

Puc 27. OnpegeneHne DOJBHAKHOCTH
OSTOHHOH CMEeCH CTaHJapTHEIM
KOHYCOM:

[Tpu mpoBeIeHNN UCTIBITAHKS BPEMs, 3aTPAYCHHOE Ha TI0IbEM KOHYCa, TOJKHO
cocTaBisITh 5—7 cekyn. OO1ee BpeMs UCIIBITAaHUS C Kayajia HaloJHEHUSI KOHyca U
710 MOMEHTA U3MEPEHUSI OCATKN OETOHHOM CMECH HE JJOJKHO MPeBHIaTh 10 MUH.

3HadeHHe 0CaJKU KOHyca (CM) XapaKTEepHU3yeT MOJBUKHOCTh UCIBITHIBAEMOM
OCTOHHOU CMecH.

B ortuete ykasbiBaeTca BenmuuHa ocaaku OK, cM U maeTcs 3aKIOUYEeHHUE O CO-
OTBETCTBUH TOJIBMDKHOCTH CMECH 3aJIaHHOMN

2. OnpenereHre )KeCTKOCTH 0€TOHHON CMECH.

O6opyaoBaHue U MaTepHUaNbl: MPUOOP JIs ONPEACICHUS KECTKOCTH OCTOHHOM

cMecH, BUOPOIUIONIAKa, ceKyHaoMep. betoHHast cMech.
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PaboTta BEITIOJIHSIETCS OHUM M3 IPUBCACHHBIX CIT0co0OB B 3aBUCHMOCTH OT

HMMEIOIIETOCS 000PYIOBaAHUS.

J11st onipeiesieHus JKeCTKOCTH OETOHHON CMECH TIPU KPYITHOCTH -3epeH 110 40 MM mpu-

MEHSIOT CTaHAapTHBIN Tpubop (puc; 28).

Prc 28 IIpubop Ana ompefeeEHA KeCTKOCTH OSTOHHOH CMECH:

1—1mIMHAPUYECKOE KOJIBIIO C ()IaHIIEM B OCHOBAHHUH, 2—YIIOPHI IS KPETUICHUS KO-
Hyca; *—KOHYC; 4—BOpOHKa; S—ITaHTa; 6—HaNpaBIsAOIIasl BTYJIKa; 7—BTYJIKa
JUISL KPETUJICHUS JUCKA; 8—IUCK € IECThIE OTBEPCTUAMU; *—IUTATUB; 10—

(I)I/II(CPIpy}OHIaSI BTYJIKA C 3a’KUMHBIM BUHTOM.

[Tpubop cobupaeTcs U yKperisieTcs Ha BUOPOIUIOIIAIKE C YaCTOTOM KoJyieba-
Huit 2800—3000 B MunyTy 1 amrmutygoi 0,5 mm. OOmiast Macca Aucka 8, ITaHTH S
JIOJDKHA cocTaBiATh 2750+50r.

[Tpubop (puc. 28) Ha BUOPOILIONIAKE YCTAHABIMBAIOT B CICAYIOIIEM MOPSII-

KC: )KCCTKO 3aKPCIEIIOT HUJIMHAPUICCKOC KOJIBIO , B HCTO BCTABJIAIOT
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KOHYC 3, KOTOPBIN 3aKpEIUISIOT pyYKaMu 2, 3aBOJIS UX B Ma3bl KOJbLA; yCTAHABIMBA-
10T Ha KOHYC BOPOHKY 4, 3aIIOJHSIOT KOHYC OETOHHOW CMECHIO, YIIJIOTHSAIOT €€ U
CHUMAIOT C OT(OPMOBAHHOW CMECH TaK K€, KaK U IIPU ONPEJCICHUN OJIBUKHOCTH
OeTOHHOI cMecH.

Juck npubopa 8 myTeM noBopoTa IITaTUBA 9 ycTaHAaBIMBAIOT HaJ OTHOPMO-
BaHHOI OETOHHOI CMEChIO U CBOOOJTHO OIYCKAaIOT Ha €€ MOBEPXHOCTh; IITATUB 3a-
KPEIUISIIOT B PUKCcUpyromeil BTyake 10 3aKUMHBIM BUHTOM.

3aTeM OIHOBPEMEHHO BKJIIOYAIOT BUOPOIIOMIAKY JI CEKYHJIOMEp a Ha-
OI01a10T 32 BEIPAaBHUBAHKUEM U YIUIOTHEHHEM O€TOHHON cmecH. BubpupoBanue mpo-
M3BOJAT JI0 TE€X NOp, IOKA HE HAYHETCS BBIIEJIECHUE [IEMEHTHOIO TECTA U3 IBYX OTBEP-
CTH JucKa. B 3TOT MOMEHT BKJIIOUAIOT CEKyHI0Mep U BuOpatop. [loayuenHoe Bpems
B CEKYH/IaX XapaKTepHU3yeT CTEIICHb KECTKOCTH OETOHHOM CMECH.

XKectkocTh OETOHHOIN CMECH MOXKHO OIPENENATh TAKXKE C TOMOIIbIO TEXHUYE-

CKOT'0 BHCKO3UMeTpa (puc.29).

Puc 29. TexHHYeCKHH BHCKO3HMETIP:
| —IHIHHEIpHYECKHH COCY; 2—IHIHHAPHYECKOS KOIBLIO0; 3—O0eTOHHAT CMeCch, 4—IHCK 5—
3ZKHMHOH BHHT, 6— INTaHra; /—IITaTHE
Hunuuapudeckuii cocy BUCKO3UMETPa yCTAaHABIMBAIOT HA TaOOpaTOPHOM

BI/I6pOHJ'IOIJ_IaI[K€, 34aTCM B COCYl BCTABJIAIOT KOJIBIIO 2u 3AKPCINIAIOT €T0 3a)KUMaMMU. B

KOJbLIO IOMEIIAOT CTaHHapTHBIfI KOHYC 0e3 HIKHUX IIJIaHOK, Ha HCTO YCTaHABJIMBAIOT
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HACAJIKy Y 3allOJIHAIOT KOHYC OETOHHOM CMECHIO TPEMsl PAaBHBIMU IO BBICOTE CIIOSIMU C
MPEABAPUTEIBHBIM YIUIOTHEHUEM IITBIKOBAHUEM KaxKI0Tr0 ciosl. OKOHYATEIbHO
YIUIOTHSIIOT CMECh B KOHYCE BUOPHUPOBAHUEM J0 TEX MOP, MOKa HAa TIOBEPXHOCTU CMECU
Y U3-TI0J] HIJKHETO OCHOBAHUS KOHYCa HE OyAET BBIIEIATHCA LEMEHTHOE MOJIOKO.
Bpewmst BubpupoBanust J0JKHO ObITH HE MeHee 5 U He 6oee 50 ¢

[To okoHuaHuu BUOPUPOBAHUS HACAJAKY CHUMAIOT, U30BITOK OETOHHOU cMecH
CpEe3ar0T KEJIbMOW BPOBEHB € KpasiMHU KOHYCa, IOJJHUMAIOT KOHYC, yCTAHABJIMBAIOT Ha
IpuOOp MTATUB 7 ¢ TUCKOM 4 s mTaHron 6 (Macca AMCKA s IITAHTH JOJDKHA OBITh B
npenenax 800—1000 r), 3aTeM MOTHOCTBI0O OCBOOOXKAAIOT 3a)KUMHOM BUHT 5 IITaHTU
Y OMYCKAlOT AUCK HA TOBEPXHOCTh OTPOPMOBAHHOTO KOHYyca 3 6eToHHOM cMecu. Of-
HOBPEMEHHO BKJIIOYAIOT BUOPOIUIOIAAKY U CEKYHIOMEP U HaOJI0Jal0T 32 OIyCKaHU-
eM mradru. Koraa pucka mTaHrv COBMAIAET C BEPXHEH IITIOCKOCTHIO HAITPaBIISAIOIIEH
TOJIOBKH ILITaTUBA, BHIKJIIOUAIOT CEKYHIOMEDP U BUOPATOp U OTMEYAIOT BpEeMs, IIPO-
HIeJIee OT MOMEHTa BKJIIOUEHHs BUOpaTopa 10 ero BeikiItoueHus. [lonydyenHoe Bpems
B CEKyH/1aX, YMHOXKEHHOE Ha yCpeAHEHHbIN niepeBoHOM kordduuueHt 0,45, xapak-
TEpU3YeT )KECTKOCTh OeTOHHON cMmecH. [lokazaresns )KeCTKOCTH BBIYUCIISAIOT KaK Cpel-

Hee apu(pMETHIECKOe U3 JBYX OINPEAEICHUI.

[Tpu HanOOBIIEH KPYTTHOCTH 3anOMHUTEN S—20 MM 17151 OTpe/IeTIeHUS )KECT-
KOCTH OETOHHOUM cMecH UCoNb3YIOT pubop KpacHoro. @opMy 3akpemisroT Ha BUO-
POILIONIAIKE, 3aMOJIHAIOT OETOHHOM CMECHIO Ha BCIO BBICOTY, MOTPYKAIOT HOXKKHU TPU-
0opa B CMeCh JJ0 CONPUKOCHOBEHUSI CMECH C IMCKOM. BKITtouaroT BUOPATOp U CEKYH-

AOMCEP OO MOABJICHHA HEMCHTHOT'O MOJIOKA U3 ABYX OTBCpCTI/Iﬁ JAHUCKa.

B 3TOT MOMEHT BBIKIIIOUAIOT BUOpATOp U ceKyHAoMep. BpeMs moka3bIBaeT KeCTKOCTb
OETOHHOM cMecH.

OCHOBHO Ka4eCTBEHHOM XapaKTePUCTUKON OeTOHa siBisgeTcs ero Mapka. OHa
OTIpEeIEISETCs MPEAeSIOM MPOYHOCTH MPH CKATHUH CTaHIAPTHBIX 00pa3oB-KyOOB
pazmepom 150X 150X150 MM mnm HUAMHAPOB AMAMETPOM U BbICOTOM 150 MM, H3ro-

TOBJICHHBIX U3 OETOHHOM CMECH s BBIJICPKAHHBIX /10 UCIIBITAHUA B TCUCTC 20 Cy< TOK B
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HOpPMAaJIbHBIX YCIOBUAX KyObl pazmepom 150x150x150 npumeHstoTCs B TOM Citydae
KOr/1a HauOoJIbIlas KPYIMHOCTh 3€pEeH 3anonnuTenei 40 MM. ipu Apyroi KpymHOCTH
3aIOJIHUTENIEN TOMyCKaeTCsl IpUMEHEHUE KyOOB Apyrux pa3MepoB C BBEJICHUEM IIepe-

XOJTHBIX KO3()(DHUIIMEHTOB K MPOYHOCTH CTaHAapTHOTO KyOa (Tadm. 31).

Tabmura 31
Cropona ky0a, MM 70 100 150 200 300
Haubomnpmas kpymHocTs 3é- | 10 u me- 20 40 70 100 u 60-
pEH, MM Hee 0,85 fee
[Tepexoanoit korhuIueHT, 0,95 1 1,05 1,1
K

OOpas1bl U3TOTOBIISIIOT B Pa300PHBIX CTaIbHBIX (hopmax. Pazmepsl coOpaHHBIX
dbopM HEOOXOAUMO CTPOTO BHIIEPKUBATH HE JAOIMYCKasi OTKIIOHEHUH 10 JUTMHE pedep
BHYTpHU KyOa 6osiee =1%. YTIbl MEXTy TpPaHsSIMU MPSIMOYTOJIBHBIX (POPM JTOJIKHBI
OBITH MPSIMBIMHU.

[lepen yknaakoi 6eToHHON cMecu (hOpMBI OUUIIIAIOT OT OCTATKOB _ OETOHA, a
BHYTPEHHIOIO MMOBEPXHOCTh CMA3bIBAIOT CMA3KOW TIIACTUYHYI0) OETOHHYIO CMECh
YKJIa1bIBAIOT B (POPMY C HEKOTOPBIM U30BITKOM, MOCTE Yero OpMy YCTaHABIUBAIOT
Ha CTaHJIapPTHYIO JIaOOpaTOPHYIO BUOPOILUIOMAAKY. BKiltouas BUMIPOIIIOMIAAKY | Ce-
KyHAOMEp, (PUKCUPYIOT BpeMsi BUOprpoBaHus. BuOprpoBaHue JOKHO NPOAOTKATHCS
710 TIOJIHOTO YIUIOTHEHHSI, XapaKTepU3yeMoro MpeKpalieHneM oceJaHusi 0€TOHHON
CMECH, BEIPABHUBAHHEM €€ TOBEPXHOCTH U MOSBICHUEM Ha Bel IEMEHTHOI'O MOJIOKA.
OOBIYHO 3TO BpeMsi COOTBETCTBYET MTOKA3aTEINI0 )KECTKOCTH, yBeIuueHHoMy Ha 30 c.

[Tocne ymioTHeHust 00pa3pl XpaHAT B opMax, MOKPHITHIX BIAKHOU TKAHbBIO

B MIOMeEILIEHUU Mpu TemnepaTtype 20+2°c B TeueHne OJJTHUX CYTOK, 3aT€M MOMEIIAIOT B
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KaMepy HOPMaJbHOTO TBEpJECHUS Mpu Temneparype 20+2°c ¢ OTHOCUTENBHOM BIIaXK-
HOCTBIO HE MeHee 95%. Uepes 28 cyTok mociie U3roToBICHUS 00pa3Ibl 0CBOOOXKIAI0T
13 GopM U XpaHAT B HOPMATHHBIX YCIOBUAX JO MOMEHTA UCTIBITAHHUS.

[Ipenen mpoyrocTH npy cxathu 6etona Rs MIla (krc/cm?) onpenenseTcs Kak
OTHOILIEHUE Pa3pylIaromen Cuibl Ppa;, H(Krc) k nepBoHayanbHOM MIomaau nomneped-
HOTO ceueHus oopasua F cm?,

[Ipenen mpoyHOCTH MPH CKATHUU O€TOHA BBIYUCIISIOT KaK cpeaHee apudmeTn-
YEeCKOE pe3yJbTaTOB UCIIBITAaHUS TPEeX 00pa3IIoB.

Mapky O6eToHa onpeaestoT, Kak npeei MPOYHOCTH MPHU CKATHH OETOHHOTO
obOpasna-kyba ¢ qanHou pedbpa 150 mm. [Ipu apyrux pazmepax kyda npeaesn npoyHo-
CTH TIEPECUUTHIBAIOT, MOJIB3YsICh Kodddunmentamu (cM. Tadiu. 31). Pe3ynbTaThl uctbl-

TaHHUU 3aHOCAT B Ta0J. 32

Tabmuma 32
Ne [Inomans Pazpymaromas | Bospacr | IIpunen npouno-
Hc | Marepu- | ceueHus. HarpyskKa, oeTtoHa CTH
m an F cMm? Pasp H(krC) cyTkH |RsMIla (krc/cm?)
1
2
3

3. Onpenenenne kinacca OeToHa.
Krnacc 6eTona — 310 Mmapku 6eToHa BelpaxkeHHass Mlla u ymHOxkeHHast Ha KO3 du-
IIUEHT KJacca.

B = Rg (MIla) * Kk Kxa. =0,75-0,78
Marepuan Rg Mapka, MIla Knacc B.
beron

JlabopaTtopnasi paGora Ne6

Tema: W3rorosjeHue 00pa3noB KyOMKOB 0eTOHA.
Lenv 3auamus.
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HzroroBnenune 06pa3ioB KyOUKoB OeTOHA
Koowt popmupyemoix komnemenyuii: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
I1K4 .4

Coaep:xaHue NPaKTU4ECKOr0 3aHATHSA
1.13rotonenue o6pasios (kyoukor 10x10x10)

IHopsinok BbINOJIHEHHsI PadOTHI
BeToH — HCKYCCTBEHHBIN KaMEHb = IIEMEHT + BOJIa + MeCcoK + MeOCHb WIIH TPaBUH.

W3rorosaeHue 0opasnos: Ha 1M3 6erora = 1.000.000 mm?2.

L1 = 300xkr. L1 =300r. 10x10x10(cm?) = 1000cm3
B =150m. B =180 M.

IT = 520xkr. I1=520r.

L1 = 1300kr. II1 = 1300r.

OCHOBHOM Ka4eCTBEHHOM XapaKTEpUCTUKON OeTOoHa siBiseTcs ero mapka. OHa omnpe-
JeJSIETCs IPEIETIOM IMPOYHOCTH IIPH CIKATUU CTAaHIAPTHBIX 00pa3LoB — KyOOB
10x10x10. 13 GeToHHOI cMeCH U BBLACPKUBAIOT B HOPMAJIbHBIX YCIOBUAX 28 CYTOK.

- OOpa31bl U3roTaBIMBAIOT B Pa300PHBIX CTABHBIX (pOpMax.

- Ilepen ykiankoit 6eToHHOU cMecu (hOPMBI OUHUIIAIOT OT OCTATKOB OETOHA, BHYT-
PEHHIOIO TOBEPXHOCTh CMa3bIBAIOT CMA3KOM.

- [InacTuunyro OETOHHYIO CMECh YKJIAIBIBAIOT B JOPMY U YCTAHABJIMBAIOT HA BUOPO-
IUIOLIAJKY.

- [locne ynnotHeHus: 00pa3ibl XpaHAT B (POpME MOKPHITHIX BIaXKHOW TKaHbIO, Ha 28
CYTOK.

- UcnipiTanne 6eToHa Ha CKaTUH U ONPEESIEHUE ero MapKH.

- [loarotoBneHHbIN A1 UCHIBITAHUS 00pa3el] yCTaHABIUBAIOT Ha OMOPHYIO ITUTY
npecca.

IIpakTuyeckas padora Nel0
Tema: Pacuyer cocraBa pacTrBopa
Llenv 3auamus:
O3HAKOMUTH CO CIIOCOOAMHU OTPEIeNICHUs COCTaBa CIOKHOTO PacTBOPA.

Koowvr hopmupyemvix komnemenyuti: OK 2,3,6,7,9, 11K1.3, T1K2.1, TIK3.2, I1K4.3,
[1K4.4
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ConepxkaHue NPpaKTUYECKOr0 3aHATHUS
1. OnpenenuTh COCTaB CIOXKHOTO pacTBopa Ha 1 M3 .
2. TaGmuuHBIN pacyérT.
3. Ilpumep pacuéra.
4. IlpurotoBiieHUE PaCTBOPHOM CMECH.

ITopsinok BbINOJIHEHUSI PA0OTHI
Jlns pacu€ra cocTaBa CI0XKHOIO pacTBOpPA HYXKHO 3HATh 33JIlaHHYIO MapKy pac-
TBOpa R, MOABMKHOCTH pacTBOpa CMECH, AKTUBHOCTb LIEMEHTa R, , HachImHYyIO MI0T-
HOCTBh 1ieMeHTa Py, , BUI MUHEpaIbHOU T0OABKHU, TFIOTHOCTH MUHEPAIBHON JOOABKH.
Pacué€t Ben€rcs B TakoM MOCIIE€A0BATEILHOCTH:
1.  Omnpenenserca pacxon 1emMeHTa Ha 1 M3 mecka B PBIXJIO-HACKITHOM

COCTOSHHH IIO0 MacCC€, KI'

Rpx1000

B T

rae 1- pacxox nemenra Ha 1 mM® mecka, xr; R, — 3ajanHas Mapka pacTBopa,
MIla (krc/cm?) ; Ry — aktuBHOCTB emenTa, MIla (krc/cm? ); k — kodduuument. [pu
MCIIOJIb30BAHMM MOPTIIAHALIEMENTa K=1 ; IIPY UCIOIBb30BAaHUHU MYIIOJAHOBOTO U
nutakonopTananumenta k=0,88.

1. Pacxox uementa Ha 1 M3 mecka o 06BémMy, M° ;

; 0
HFHU.

FI[C Pnu — INTIOTHOCTb OHCMCHTA B PBIXJIOM-HACBIIIHOM COCTOSHHH, KF/MS.

Pacxo/1 M3BECTKOBOrO MJIM TIIMHSAHOTO TecTa (100aBku) Ha 1 M3 mecka mo 06b-
. 3
éMy, M
V,=0,17(1-0,00211).
Pacxoj1 M3BECTKOBOTO WM TJIMHSHOIO TecTa Ha 1 M° 1mecka 1o mMacce, KT

=V ps

I'ne JI-Macca U3BECTKOBOIO MM TIMHSIHOTO TecTa Ha 1 M° mecka, Kr.
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[[IOTHOCTB LEMEHTA B PHIXJIOM-HACHITHOM COCTOSTHUM IpuHUMAroT 1100 kr/m3,
0 3
TJIMHSIHOTO TeCTa C coepkaHueM rmecka 10 5%-1350 kr/cm®, a pu coaepKaHuu Tec-
ka 110 15%-1450 xr/cm®, mmoTHOCTH N3BEeCcTKOBOTO TecTa-1400 kr/me.
CocTaB CI0KHOTO pacTBOpPa B YACTAX MO 00BEMY YCTaHABIMBAIOT JEJIEHUE pac-

X0J1a KaXJI0M COCTABIISIONICH paCTBOPHON CMECH Ha PacXo/ IIEMEHTa Mo 00beMYy.

Vu Vo Vi Vo 1

: : HII :
Vo Vi Vo Vo Vi

Ine V=1 M.
Pacxon Bozel Ha 1 M® ecka OpHEHTHPOBOYHO ONPEAECIISIOT 110 POpMyJIe

B=0,5 (L[+[1),

Ine L u 1 — pacxox 1emeHTa u u3secTu (ruHel) Ha 1 M3 necka, Kr.

IT p u m e p. Tpebyercs momobOparb COCTaB CIOXHOTO I[EMEHTHO-
M3BECTKOBOI'O pacTBOpa Mapku R,= 75 ¢ moABMAKHOCTBIO pacTBOpHOM cMecu 9-10 cm.
AKTHBHOCTb HCIIOJIL3YyEMOrO HIIaKonopTiaaaueMenTa R, = 320 krc/cm?, HachimHas
motHOCTE P,y =1100 kr/m3. Tlecok- cpenneit kpynaoctn (M=1,5). MunepanbHas J10-
6aBKa-M3BECTKOBOE TECTO, MIOTHOCTH P,=1400 xr/M°.

Pacxon mementa Ha 1 M° mecka:
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_ Rpx1000 _ 75x1000 _

1= = 787K
0,88Ry  0,88x320

g

Hnu no odbeMy

. I 282
=—=—=0256 M
Pur 1100 }

Pacxo H3BECTKOBOTO TeCTa Ha 1 M° IIecka 1o o0®eMy, M*

Vi=0,17 (1-0,00211)=0,17(1-0,002x 282) = 0,074 »",
HMnunmo macce:

H = Vuex=0,074 x 1400=104 k1.

CocTag pacTEOpPa B 9aCTIX [0 00BEMY:

Vo Ve Vo 0,236 0,074 1
———= : : =10339.
Ve Vi Vu 0,256 0,256 0,256 T

OpI/IeHTHpOBO‘IHHﬁ pacxona BOIBI:
B=0,5(L1+11) = 0,5 (282+104) = 193 1.

PacueTHbIil cocTaB pacTBOpa BBIMOIHSAETCS B TETpaau Jisl 1aOOpPaTOPHBIX pa-

00T.

B COBpeMEHHOM CTPOMTENBCTBE 4YaIlle BCErO INPUMEHSIOT PACTBOPHI MAPOK

25,50, 75 n 100.

J{1s1 IpUTOTOBJICHUST PACTBOPOB OOBIYHO UCTOJB3YIOT MOPTIAHAIIEMEHTHI, TIja-
CTU(GUIUPOBAHHBIE U TOAPO(POOHBIE MOPTIAHAIEMEHTHI, NIJIAKO M IYII0JIAHOBHIE
MOPTJIAHALIEMEHTBI, a TAKXKE CHEHUAIBHBIE HU3KOMApPOYHBIE IEMEHTHI.

B kadecTBe 3anoaHuTENs OOBIYHBIX CTPOUTEIBLHBIX PACTBOPOB MPUMEHSIOT IeC-
KH, yJIOBJIETBOPSIIOIINE TPEOOBaHUSIM JIeHCTBYIOMIEro cTanaapta. CocTaBbl pacTBOPOB
11 KAMEHHOM KJIQJAKU C NMPUMEHEHHUEM IEMEHTOB PA3JUYHBIX MAapOK NPUBEAECH B

tadin. 33.

Tabnuma 33
Mapka CocraBbl B 00bMHOM J1I03UPOBKE JIJIs PACTBOPOB MapOK
Ilemenra 100 | 75 | 50 | 25
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HGMGHTHO-I/IBBCCTKOBI)IC N OCMCHTKOBBIC 1 HEMCHTHO-TJIMHAHBIC PACTBOPLI

500 1:0,8:7

1:0,5:5,5 P A
400 1:0,4:4,5 1'(_)’5'5_3’5 1:0’9:8 1:1,4:10
300 10235 1:0,3:4 1:0,6:6 1:0.8:7
200 e 1:0,1:2,5 1:0,3:4 T

[leMeHTHBIE PACTBOPBI
500 ) 1:6
400 155 15,5 |
1:45 _ 1:6

300 13 1:4 14
200 ' 1:2,5 '

[Ipu ycraHoBiieHUU NPUBEAEHHBIX B Ta01 33 COCTABOB pacTBOPOB MPHUHSITO, UTO
neMeHTHl Mapok 200-500 uMeroT HachimHyio mioTHocTs 1100 kr/m®. Ecnu HackinHas
IJIOTHOCTh MMEIOLIErocs LEMEHTa OTJIMYAETCS OT BBINIEYKa3aHHOTIO Oojiee 4eM Ha
10%, To cocTaB pacTBOpa HEOOXOIUMO TIEPECUUTATb.

[lecok NpHUHAT B PHIXJIO-HACBIITHOM COCTOSIHUU C €CTECTBEHHOW BJIAKHOCTBHIO 3-
7%.

Ussects npunsTa Il copra mmotHocTh0 1400 Kr/M3; pu mpuMeHEHHU M3BECT-
koBoro Tecta | copra konuyecTBo Tecta yMeHbwaT Ha 10%. ['nmuHa npusitHa B BUJE
TeCTa C TIIyOUHOMN TOTpYy>KEeHUs CTaHIapTHOTO KoHyca 13-14 cMm.

IHoa0op cocTaBa pacTBopa mo rad/jmue MOXKHO PAcCMOTPETh Ha NMPUMe-
pe. Hy>)xHO 110o/100path cOCTaB CJIOKHOTO LIEMEHTHOIO-U3BECTKOBOTO PACTBOPA MAPKH
50 st KUPNUYHOW KJIAJKW U PACCUMTATh KOJIMYECTBO MATEPUAJIOB HA 3aMEC PacTBO-
pomemanku EMKOCTbi0 150 1.

Marepuansl: noptiaanaueMeHT mapku 400, HachIMHOW IIOTHOCTHIO Py=1,1
KT/J; U3BECTKOBOE TECTO CO CO cpeaHeit mioTHocThio 1,4 kr/n. Ilecok ¢ HachITHOMN
00bEMHOM Maccol 1,4 kr/i u BaaxHOCTBIO 2%. Matepualibl yI0BJIETBOPSIIOT TpeOOBa-
Husim 'OCTos.

[To Tabn. 33 ycraHaBiMBaeM COCTaB pacTBOpA Ha MepeceueHuu rpadpl, COOT-

BETCTBYIOIIEH Mapke pactBopa 50, CO CTPOKOM, COOTBETCTBYIOIIECH MapKe IEMEHTa
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400,/ maxoauM cocTtaB pacTBopa mo 00bémy 1:0,9:8 T.e. memenTa 1 yacTh, H3BECTKOBO-
ro tecra 0,9 yactu necka — 8 yacTeu.
OrnpenernsieM KOJIMYECTBO COCTaBHBIX yacTeil pactBopa: 1+0,9+8=9.9.
Onpenensiem pacxon niementa Ha 3amec (150 n):
OmnpenensieM KOJIMUECTBO COCTaBHBIX yacTel pacteopa: 1+0,9+8=9,9.

Omnpenensiem pacxon nemenTta Ha 3amec (150 m):

ITo 06bemy Wﬁg = 15,15 n. Unu no macce L1=15,15x1,1=16,7 kr.

OrnpenensieM pacxoJ U3BECTKOBOIO TECTA HA 3aMecC.
OpnHa 4JacTe pacTBopa coctaBisieT 15,15 1, cnenoBarenbHO, U3BECTKOBOE TE-

cto coctayseT 0,9 OT ATO BEITUUMHEBI

VE——:JS: :x0,9=13,63 1 umu mo macce U=13,63x1,4=19, 1 kr.

OmpenenseM pacxo/ mecka Ha 3amec.

Ilecka B pacTBOpe 8 yacTel, 4TO COCTABIIACT:

150
V=
%ag

il

x 8 =121,2 n wiau no macce [1=121,2 x 1,3 =157,6 kr.
OmnpenensieM pacxo BOJbl Ha 3aMeEC:
B=0,5 (+1)=0,5 (16,7 +19,1)=17,9 n.

[IpaBunbHOCTH MOJI0OpPA PACTBOPHOM CMECH pacdy€ToM WM MO TadJauue MpoBe-

psercs ucneiTanueM. OTuét oopMisieTcs Mo TUITY JAHHOTO MPUMEpA.
2. IlpuroroBjieHue pacCTBOPHOM cMeCH

OGopynoBaHKe U MaTEPUATIBI:

JlabGopaTopHasi pacTBOpoMeIIaigka (JIOmacTHas), BEChl, CHTO C C OTBEPCTUSMH
2,5 MM, COBOK, MEpHBII cocyn misg Boabl. llopTinaHalieMeHT, M3BECTKOBOE TECTO,
KBApILIEBBIN MIECOK, BOAA.

J{ns mIpUTrOTOBIIEHHST pacTBOPa OTBEIIMBAETCS PACUETHOE HA 3aMEC KOJIMYECTBO

IIEMEHTA, [IECKA M3BECTKOBOIO TECTA (WM IPYrol MUHEpabHOU 100aBku). B pacTBo-
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pOMEIIANKy CHadajga 3aJIMBACTCS OTMEPEHHOE II0 PACYETy KOJIMYECTBO BOJBI, 3aTEM
3aChIMAETCS MECOK (B pacTBOP Il KUPIMUYHOU KIAJAKU-TIPOCEIHHOUN uepe3 cuto No 2,
5) u u3BecTKOBOE TecTO. PacTBOpHasi cMech MEPEMENIMBACTCS 10 OJJHOPOIHOM MacChl
(OKOJIO IBYX MUHYT).

[Ipy py4HOM NIPUTOTOBJIECHHH PACTBOPHOM CMECH B METAJUIMYECKOE KOPBITO
BHAYaJIC BBICBINIAETCS MECOK, 3aTEM LIeMEHT. CMech HACyXoO MEPEMENIMBAETCS JONaTON
70 OTHOPOJHOTO KOJIMYECTBa BOJAbl. CMECh MepesonadynBaeTcss 10 OJHOPOJIHOIO CO-

CcTaBa.

JlabopaTtopnasi pa6ora Ne/
Tema: Omnpenenenue rayouHbl npoHuKanus uribl B 0outym no 'OCT 11501.

Llenv 3auamus:

N3y4uTh METOIBI OTIPECIICHHS CBOMCTB CTPOUTEIHHBIX OUTYMOB.
Koowt popmupyemoix komnemenyuui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
I1K4.4
ObecneuenHocms 3aHsAmMuUs: IEHETPOMETP, CUTO C MeTaUTMYEeCKOM ceTkoit NoO7, cTek-
JISTHHAS TTaJIoYKa, KPUCTAJUIM3aTop, MEeTaJUTMIeCcKasl Jalika, BOAsHas OaHs, TS pPMOMETD,
cekyHgomep. CTpouTeNbHbIA OUTYM, OEH3HH.

Coaep:xaHue NPaKTUYECKOT0 3aHITHSA
1. Onpenenenue TBEPAOCTU OUTYMA.

IHopsinok BbINOJIHEHHS PadOThI

1. OnpepeneHue TBEpAOCTU BUTYMA.

TBepaocTh OUTyMa ONPEACISIOT C MOMOIIIBIO Tpubopa-neHeTpomeTpa. [lo ryoune
NPOHUKHOBEHUS B OMTYM UIJIbl Tpubope noa Harpy3koi 1H (0,1krc) B Teuenue 5 ¢
nipu Temrieparype 25°C cyast 0 ero BI3KOCTH. BSI3KOCTh BbIpaXkaeTcsi B rpagycax OT-
KJIOHEHHAs! CTPEJIKU MPUOOPOB, MpuyeM 1° COOTBETCTBYET INIyOMHE TPOHUKHOBEHUS

uriasl Ha 0,1mM. [TenerpomeTp (puc.36)
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COCTOUT W3 METAJUIMYECKOro IITATHBA, HUKHSS YacTh KOTOPOTO MPENCTABIISAET
co00H OMOPHYIO IUIOMIA/IKY C TPEMSI YCTAHOBOYHBIMH BUHTAMH JJIsl IPUBEJICHUS €€ B
TOPU30HTAJIbHOE MOJOKEeHHE. K ONopHOW IIomaake NPUKPEIUIEH BpallarolIuiics
MPEAMETHBIA CTOJIMK U1 YCTAHOBKHA KPHCTAJIM3AaTOPA C METAJUIMYECKON IIAIIKOM, B
KOTOpYIO IOMEIIAIOT UCIIBITYeMblld OuTyM. Ha BepxHeM KpOHIITEWHE TaTUBa YKpeIl-
neH nudepOaaT, pa3aeNeHHbId pa3aeneHubii Ha 360°, 1 KOHTaKTHas peika (Kpemaib-
epa) , IBUKEHUE KOTOpOH nepeaaeTcs cTpenku 1udepoaaTa. Ha HUkKHEM KpOHIITEHHE
3aKperuIeH CBOOOJHO TMAJAIOIINA CTEPKeHb C WIJION U Tpy3oM oO0IIeil maccou
100+0,01 r, ynepxuBaeMblii CTONOPHONW KHONKOH. COOKY K CTOWKE IIAPHUPHO MpPH-
KperyieHo 3epkasio. CTanbHasi Urja MeHeTpoMeTpa J0JIKHA ObITh 3aKperieHa U TIla-
TEJIBHO OTIOJIMpoBaHa. OCTpre UTIIbI JOJHKHO OBITh 3aTYILICHO.

[IpeaBapuTenbHO 00€3BOKEHHBIA U MIPOLIEKEHHBIN OUTYM paCIIaBIIAIOT B MecC-
YaHOW MM MacisHOW OaHe WM B CYUIMJIBHOM HIKady 10 MOJBMXKHOIO COCTOSIHUSA,
HAJIMBAIOT B METAJUTMUECKYIO YalIKy, YTOOBI IOBEPXHOCTh €6r0 Oblia Oojee yem Ha 5
MM HUXKE€ BEPXHErO Kpasl Yallkd, U OBICTPHIM JABUKEHUEM TOPSIICH CIMYKHU YIAISIOT
My3bIPBKHU BO3AyXa. 3aTeM OMTYM MOMeUIaroT B 0aHi0 ¢ BoAod Harperoil g0 25°C u
OCTaBJISIIOT Ha 14 10 vcnbiTanus. BeicoTa ciiost Boabl HaJ OMTYMOM JIOJIKHA OBITH HE
MmeHee 10mMm. TemnepaTypy B 6aHe MOAEPKUBAIOT OCTOSIHHOM, KOJIeOaHUs TemIepa-

Typbl BOJIbI HE AOJIKHBI TipeBbImaTh +0,5°C.
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[To ncreuenuu 1 4 kpucTamM3aTop BMECTE C BOJOM M YAIIKOW yCTaHABIMBAIOT
Ha CTOJIUK, IEHETPOMETPA MOJABOIAT OCTPHUE UTIIbI K TOBEPXHOCTH OUTYMa, TPU UTJIbI
JOJDKHA CJIETKa KacaThCsl OMTyMa, HO HE BXOJAUTH B Hero. i obnerdenus 3Tou ore-
panuu CIyKHT 3epkano. Kpemanbepy IOBOIAT A0 BEpXHEW IUIOLIAJAKH CTEpXKHS, HeE-
CYILEro UIIly, U yCTAHABIMBAIOT CTPEJIKY HA HYJb WJIA OTMEYAIOT €€ IOJI0KEHUE, I0-
CJIE 4YeTO OAHOBPEMEHHO IYCKAIT CEKyHIOMEP U HA)KMMAlOT CTOIIOPHYIO KHOIIKY, J1a-
Bas WUIJIE CBOOOJHO BXOAMUTH B OUTyM B TeueHue 5 c. [lo ucteueHun 3Toro BpeMeHU
KHOIIKY OTIIyCKarOT. 3aT€M JOBOJAT HIKHIOK YacTh KPEMAJIbEpbl 10 BEPXHEW ILIO-
LKA CTEP/KHS C UIJIOW, U CTPEJIKA, MEPEIBUTAIOIIAACT BMECTE C KPEMAIBEPOU, I1O-
Ka3bIBAET B IPaJlycax pacCTOsIHUE, IPOUIEHHOE UIJIOM 3a S C.

Omnpenenenre NOBTOPSIOT TPU pa3a B pa3IMYHbIX TOUYKAaX Ha MOBEPXHOCTU OM-
TyMa, OTCTOSIIIIMX HE MeHee yeM Ha 10 MM OT KpaeB 4allku u oaHa ot apyrou. Cpen-
Hee apu(MEeTHUECKOe ITUX ONpEesICHUH 1aeT 3HaueHHe NMPOHUKAHMS WIJIBI B Tpaay-
cax, COOTBETCTBYIOIEE TTTyOMHE IPOHUKAHUS UTJIbl B AECITHIX JOJISAX MM

PacxoxieHne Mexay pe3yibTaTaMu ONpEeAesCeHHs TTyOUHbI IPOHUKAHUS UTJIbI
(rpan); MOJIy4eHHBIMH B Ka)KIOM M3 TPEX OIBITOB, HE JOJIKHBI MPEBBIIIATH CIEAYIO-

X 3HAYECHUN:

['myOnHa MpOHWUKAHUS UTJIBI, TP Jlommyckaembie pacxoXxacHus,
rpaj

o 50 2

Cseiie 59 no 150 4

Csoizze 150 o 250 6

Cspiie 250 3% OT cpellHero pe3ynbTaTa

[Ipyn OGONBIIMX PACXOKIACHUSX PE3YJbTaTOB HUCIBITAHUE CJIEAYET MOBTOPHUTD.
[Tocne kaxmoro MOTPYKEHHSI WIIy BBIHUMAIOT M3 THE37a, OOMBIBAIOT OCH3MHOM
OCTPHE U HACYXO BBITUPAIOT YHCTON CYXOM TPSIOYKOW MM BaTOW. Pe3ynbTaThl UCIIbI-

TaHUM 3aHOCAT B TabnuIly 34.

Tabnuna 34
[Tpudop Ne  wmc- Temme- ['mybuna Mapka
IIBITAaHU paTypa HCIbI- | [POHUKHOBEHUS | OuTyma
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tanus, °C UTJIbI, TPaT

IIpakTn4yeckas padora Nell

Tema: Omnpenenenue pactszkumoctu outyma mo 'OCT 11505 u as1acTudHOCTH
no I'OCT 218.010.98

Llenv 3auamus:

N3yduTh METOABI ONIPEACICHUS CBOMCTB CTPOUTEIHHBIX OUTYMOB.
Koowt popmupyemoix komnemenyuii: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
I1K4.4
Obecneuennocms 3ansamus: JIyKTAIOMETp, pa3beMHbIe (POPMBI — «BOCBMEPKHY, CTEK-
JISTHHAs TJIaCTUHKA, TEPMOMETp, BOJIsTHas OaHs1, MeTajundeckas ceTtka Ne 07, cexyH-
JoMep, HOX JyIsl cpe3anus ontyma. CTpOUTEIBHBINA OUTYM, TJIUIIEPUH, COJIb, TAJIBK.

Coaep:xxaHue NPaKTUYECKOIr0 3aHATHSA
1. Onpenenenue pacTsHKUMOCTUA OUTyMa.

IHopsinok BbINOJIHEHHS PadOThI

1.0npeaeneHune pacTaKMMocTu butyma.

PactskuMoCTh XapakTepusyercs JIMHOM HUTU OMTyMa B MOMEHT €€ pas3pbiBa MpHU
temmneparype 25 °C U CKOpOCTH BBITSATHBAHMS 5 CM/MHH M BBIpaXKaeTcs B CAHTHUMET-
pax.

PactsoxkumocTs OMTYMOB ompenienisitoT Ha ipubope — ayktmiomeTrpe (puc 38), ko-
TOPBIN TPECTaBIsECT COOOM IJIACTMACCOBBIA WM JCPEBSHHBIN SIIUK, MOKPBITHIN
BHYTPU OLIMUHKOBAHHOM CTAJIbIO.

[To pnuHe sKMKa TPOXOAUT YEPBSYHBIM BUHT C HACA)KEHHBIMU HA HETO ABYMS

calla3KaMH, KOTOPBIC IICPCABUIAIOTCA IIO BHHTY BPYUHYIO IIOCPCACTBOM MAXOBHYKA
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WM 3JeKTpoABUTaTens. SMUK CHa0XEeH MIKalIOM, MO KOTOPOW CKOJB3UT yKa3aTellb,
3aKpEIUICHHBIN HA cala3Kax.

Ha crexisiHHyI0 TUIACTUHKY, CMa3aHHYIO TJIUIEPUHOM, TOMENIAI0T POPMBI, BHYT-
PEHHUE NMOBEPXHOCTU KOTOPBIX MPEABAPUTEIIBHO CMA3bIBAIOT CMECHIO TaJIbKa C TIIHIIE-
PUHOM.

3atem B 3TH (OpMBI HATMBAIOT TOHKOM CTpyel MOJArOTOBJICHHBIM OUTYM. 3aiu-
THI B opMy OMTYM OCTaBIISIOT OXJIAXAAThCsl Ha Bo3ayxe B TeueHue 30-40 MuH npu
temrnepatype 20+£2 °C. Ilocne »Toro mznuiiek 6utyma B (opMme Cpe3aroT ropsiuum
OCTPBIM HOKOM OT CEpEANHBI K KpasiM TaK, 9YTOOBI OUTYM 3amoIHsIT (POPMBI BPOBEHB C

UX KpasMHu.

O6pa3er; momerniaroT B Boay mipu 25°C Ha 1 4, cienst 3a TeM, 4TOOBI TeMIiepaTypa
ObLa mocTostHHOU. Ecnu mimoTHOCTh OuTy™ma Ooibiiie 1, TO MIIOTHOCTH BOJIBI YBEJIUYH-
BAaIOT, 00ABIISAS COJIb, UTOOBI OUTYM HE TOHYJ. CKOPOCTh ABUKEHUS Calla30K JOJDKHA
OBITH 5 cM/MHH. BUTYMHYIO HUThH PacTSATHBAIOT J0 TE€X IMOP, TTOKa OHAa He 00opBeTcs. B

MOMCHT O6pI>IBa ACIar0T OTCYUCT I10 JINHEHKE

IMpakTuyeckas padora Nel?

Tema: Omnpenesienne Temneparypsl pasmsaryenusi ouryma no 'OCT 11506 n
Temueparypsl xpynkoctu nmo I'OCT 11507
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Llenv 3auamus:
N3yuuth METOABI ONIPEACIICHUSI CBOMCTB CTPOUTEIHHBIX OUTYMOB.

Koowt popmupyemoix komnemenyui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
I1K4 .4

Obecneuennocmu 3auamus: npuodop «Kombio u mapy, repmomerp g0 200°C, crek-
JISTHHAS MJIACTUHKA, HOX VISl Cpe3aHusi OMTyMa, HCTOYHUK Harpesa (3JeKTpuueckas

IJIMTKA, Ta30Basi FOPENKa, CHUPTOBKA). CTPOUTENBHBIA OUTYM, TUCTUIUIMPOBAHHAS
BOJa, [JIMLEPHH, TaJIbK.

Conepmaﬂne MNPAKTUYIECCKOIO 3aHATUA

1. Omnpenenenue TeMnepaTypbl pa3MsIrdeHusl.
2. OmnpenenuTs TEMIEPaTypy XpPyIKOCTH JOPOKHBIX OUTYMOB TIO
Opaacy

IHopsinok BbINOJIHEHHS PA0OTHI

1. OnpeaeneHue TemnepaTypbl pasmMArYeHUA.
[Tpubop «Konbio u map» (pucyHOK 37) COCTOUT U3 TPEX METAUIMYECKHUX JIUCKOB, CO-
€IMHEHHBIX MEX]ly COO0M METAJUIMYECKUMHU CTepX HSAMU. B cpenHeM aucke UMeEroTCs
7IBA OTBEPCTHUS, B KaXJ0€ M3 KOTOPBIX BCTaBISIOT JIATYHHBIE KOJbIa. B cepenune

BCPXHETO AUCKA UMECTCA OTBEPCTHUC OJII TCPMOMETpPA.
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Pucynox 37. [Ipubop «Kombito u mapy i onpeaeiaeHus TeMIIepaTyphbl pa3MsITrdeHus
1 — natyHHoe KonblO; 2 — OUTyM; 3 — CTaJIbHOM 1IapuK; 4 — TepMOMETP; S5 — MeTaJlIu-
YECKHE JUCKH; 6 — METAIUIMYECKUE CTEPIKHU; 7 — CTaKaH; 8 — HY)KHHUM JTUCK.
[ToaroToBiIeHHBIN OUTYM HAIMBAIOT C HEKOTOPHIM M30BITKOM B JIATYHHBIEC KOJIb-
113, IOMEIIEHHBIE HA CTEKJIIHHYIO IIJIACTUHKY, IMOKPBITYIO CMECBIO TaJIbKa C IIIULEPH-
HoM (1:3). Ilocne oxmaxknenus B Teuenne 20 MunayT Tipu Temmeparype 25+10°C u30bi-

TOK OMTyMa Cpe3ar0T HarpeThIM HO’)KOM BPOBEHB C KpasiMH KOJIEIl.

3areM KoJblla ¢ OUTYMOM KJIaAyT B OTBEPCTHUS CPEHETO IMCKA U PpUOOp mo-
MEIIAI0T B XUMUYECKUI CTaKaH, HAITOJTHEHHBIN CBEKETPOKUIITYEHHON BOJIOM C TEM-
nepatypoit 5+1°C u BeiiepxkuBatoT B TeueHue 10 MUHYT. YPOBEHB BOJIBI B CTAKaHE
JIOJKEH OBITH BBIIIE MOBEPXHOCTH OMTYyMa B KOJIbIIAX HE MEHbIIE 4eM Ha 5 cM. [1o uc-
TeyeHur 10 MUHYT KOJIbIIa U3 CTaKaHA BHIHUMAIOT U B LIEHTP KaXKJOr0 KOJIbIIA HA T0-
BEPXHOCTh OMTyMa KJIaJyT CTAIbHOW ApHUK BecoM 3,5 rpaMM U AuameTpoM 9,53 mm.
3aTeM KoJiblia OISITh CTABSIT B CTAKaH C BOAOM, a CTAKaH HarpeBarOT Ha IJIUTKE WIH
ropenke. CKOpOCTh HarpeBa CTakaHa ¢ BOJOM (ITOCIe MEePBhIX 3 MUHYT) JOJIKHA OBITh

540,5°C B munyTy. HarpeBaroT 10 Tex nop, rmoka ImapHuK ¢ pa3MsIrduBIIMMCS OUTYMOM
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HE KOCHCTCA HUKHCTO JUCKA. B momenT COIIPUKOCHOBCHUS MIApUKa OTCHUTBIBAKOT

TEeMIIepaTypy pa3MsrdyeHus Ouryma.

Ecnu nmpeanonaraemas Temnepatypa pasmsiruenust outyma ot 80 mo 110°C , To
BMECTO BOJIbI B CTaKaH HAJHMBAIOT TJIMIIEPHH M KOJIBIIO C OUTYMOM Tiepe]] UCTIHITAHUEM
BBIJICPKUBAIOT B BoJie ¢ rimiepruHoM 10 muH npu temmneparype 32+1°C . Pacxoxne-
HUSL MEXAY ABYMS apaJieIbHBIMU ONPEIEeICHUAMH HE JTOJDKHBI npeBbimaTh 1-2 °C.

VcnpiTanus TpOBOMAT JIBa pas3a, U TeMIEpaTypy pa3MArdeHUs BBIUUCISIOT Kak
cpenHee apupMeTHIECKOe 3HaYCHHE IBYX OMPEICIICHUH.

Pe3ynbpTaThl HCTIBITAHUN 3aHOCAT B Ta0J. 35.

Tabmuna 35
[Tpudop Ne ncnibrrannii Temneparypa pa3- | Mapka butyma
msruenus, °C
2. OmnpeaeJnTs TEMIEPATYPy XPYNKOCTH A0POKHBIX OUTYMOB 110 ®Ppaacy

XPYIKOCTb — 3TO CIIOCOOHOCTH TBEPIBIX TEJ pa3pyIIaThCs MPU MEXaHUYECKHUX
BO3JIEHCTBUSIX 0€3 MaKPOCKOMMUYECKON BBIPAKEHHON OCTaTOYHOM Jehopmaruu

CymiecTByeT J1Ba BUJa ONpeIeSICHHE XPYIKOCTH

yCKODGHHBIﬁ MCTOd ONPCACIICHUA XPYIIKOCTH

Temnepatypy, Ipu KOTOPOI NOABISIETCS XPYNKOCTh TOPOKHBIX OUTYMOB, OIpe-
JEJSIIOT TP MOMOIIM HOMOTpaMMbl. be3 mpubopoB 1 MaTepuaios.

CT&HH&DTHBIﬁ METOA ONPCACIICHUC TCMIICPATYPHI XPYIIKOCTHU JOPOXKHBIX 6I/ITV—

MOB.

[Tpubopsl: npubop Ppaaca, TEpPMOMETP PTYTHBIN CTEKIISHHBIN, CEKYHJIOMED,
HarpeBaTelIbHOE YCTPOUCTBO: METAIINYECKAs TUIACTUHKA.

MCTO,Z[I/IKa BBIITOJIHCHU L Da6OTBI

Tpu cranbHbIE MIACTUHKY MPOMBIBAIOT PACTBOPUTEIIEM U HA KaXIYIO HAHOCST
0,4rp. GuTy™Ma, B3BEIIEHHOTO C morpemHocThio He 6omee 0,01 r. [Imactuaky HarpeBa-
IOT JI0 TEX TIOp, ITOKa OMUTYM HE pacTeueTCss PABHOMEPHBIM CJI0EM I10 BCel TTOBEPXHO-
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ctu. Jlanee MIaCTUHKY YKJIAJbIBAIOT TOPU3OHTAIBHO U OBICTPO MepeMeliasi TOPSILyIo
CIIMYKY HaJl MOBEPXHOCTHIO OUTYyMa YJAJSIOT U3 HETO My3bIPhKH BO3AyXa.

3amuIneHHbIe OT MBUTH TIJIACTUHKA ¢ OMTYMOM BBIZICP)KUBAIOT IIPH KOMHATHON
TemriepaType He MeHee 20 MUH, BCTaBIISIIOT B 3aXBaThl YCTPOMUCTBA ISl CTUOAHUs, CO-
OMPaIOT YCTPOUCTBO JUISl OXJIAKCHUS U 3aMOJIHSIOT cocy Jlroapa ciupToM IpUMEPHO
710 TTOJIOBUHBI BBICOTHI.

YcTpoicTBO Uit crubanus IUIACTUHKY BCTABIISIOT B TPOOUPKY ¢ HEOOIBIIUM
KOJIMYECTBOM XJIOPUCTOTO KalbliMsl. TEpMOMETp yCTaHABIMBAIOT TaK, YTOOBI IIAPUK
TEPMOMETPA HAXOAWIICS HAa YPOBHE CEPEMHBI IIAaCTUHKU. Temneparypa B IpoOUpKe K
HayaJly UCIBITAHMS T0JKHA ObITh HEe HIke 15°C.

c [Tomortpto oxJIaXxaaroniel CMecu MOHIKAIOT TEMIIEPATYPy B IPOOUPKE CO
ckopocThio 1°C/muH.

CrubaTth MIIaCTUHKY HaYMHAIOT MIPHU Temneparype npumepHo Ha 10°C Baiiie,
4yeM OKujaeMas TeMriepatypa Xxpynkoctu. Kaxaoe crubanue u pasrudanue J0KHO
3akaHuuBaThcs Ha 20—25c¢.

CrubaHue NOBTOPSIIOT B HaYajle KaKJJ0M MUHYTHI M OTMEYAIOT TEMIIEpaTypy Npu
MOSIBJIEHUU NEPBOM TpelrHbl. OMBIT MOBTOPSIOT C ABYMS OCTABIIUMHUCS MIACTUHKAMU
Y 32 TEMIIEpaTypy XPYNKOCTH NPUHUMAIOT Cpe/iHee apupMETUYECKOEe TPEeX onpeee-

HUH.
Tabmuma 35

IToka- 3HayeHue mokaszaress s oopasia Cpen-

3aTenb Hee 3HAYEHUE
1 2 3 IIoKa3aTejid

Temmne-
parypa Xpy1I-
KOCTH

3aKJIr0YeHHNE

burymer BH/I 40/60 ATtecTroBaHHbIE MO BBHICHIEH KaTErOPUU Ka4€CTBA JOJIKHBI
MMETh TEMIIEpaTypy XpynkocTu He Bbime 12°C.

JlabopaTopHasi padora Ne8
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Tema: OmnpeneneHue cuenjgeHus OMTymMa ¢ KaMmeHHbIMUA MaTepuaiamu no 'OCT
11508 u Temneparypsl Benbimk U Bocmiiamenenusi mo I'OCT 4333.

Llenv 3auamus:

OCBOUTH METO/IbI UCTIBITAHUS OMTYMOB, H3Y4YHTh UX CBOMCTBA, TO3HAKOMHUTHLCS C
TpeOOBAHUSIMHU, IPEAbSIBISIEMBIMHI K HUM, C/IeJIaTh 3aKJIIOUCHHE. .
Koowt popmupyemoix komnemenyuu: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, 11K4.3,
I1K4.4

Obecneuennocmo 3anamus: OUTyM medeHs, npudop [1C 2 ¢ mapoBbIM y1apHUKaMH,
I1acTUHbI cTanbHble pazMepoM 200X 200X3MM TepMocTat BO3AyIIHbIN, ceTka Ne 0,7
MaJIoyKa CTEKJIsIHHAs BeChl ¢ morpemHocThio 0.01 rp.

CopaepixaHue NPaKTHY€CKOI0 3aHATHS

1. Omnpenenenue kodhPuieHTa crerieHus OuTymMa ¢ TpaHUTHBIM IIEOHEM
IopsanoKk BbINOJIHEHUS PadOThI
Omnpenenenue CHEIUICHUS TPOBOAAT ABYMSI METOJaMHU: METO A— «ITaCCHBHOECH
CIIETUICHUE ¥ METOJ] b — «aKTUBHOE) CIIETUICHHE.

MeTton A 3akiatoyaeTcsi B ONpeeIeHUH CIOCOOHOCTH BSI3KOTO OUTyMa yJIepiKH-
BaThCs HA MOBEPXHOCTHU MECKA UM MpaMopa pH KUIISTYEHUU.

Ilo meTony b onpenenstor cuenieHue sKuIKoro Wiv BI3Koro OuTyma c noBepx-
HOCTBIO T€X JK€ MaTE€pPUAJIOB MOCJE BCTPSIXMUBAHKUS MUHEPATbHBIX MATEPUAJIOB C BOJOMN
1 OUTYMOM.

MCTOI[I/IKa BBIITOJIHCHU S DEI6OTBI

Koadduiment cuemnniennst Outyma c medHeM onpeenstoT NPy NOMOUU Tpudo-
pa I1C-2. butym Harpesarot 10 Temnepatypsl 140°C 0 u 11 ycTpaneHus npumeceii
MpoueKuBatOT yepe3 ceTky Ne 0.7.

3aTeM MPOMBIBAIOT U BBICYIIUTh BO3YIIIHO CYXOTO COCTOsIHUS. [lanee Ha ma-

_|_
ctuny KiaayT 21~ 0,5rp., pacriaBieHHOro OuTyma, HOMENIAIOT IIACTHHY B BO3yIII-

HBIA TEPMOCTAT | BbIAep)UBatOT 5 MuHYT ipH t-150° C. 3aTem OuTym mpu moMoru
CTCKJITHHOM MaJIOYKH PaCIpEIeIAIOT TOHKUM CJIOEM TI0 TIJIACTHHE M BBIICPKHBAIOT
eme S MUHYT B TepMocTaTe. /lanee Ha miaCcTUHy, OTCTYIIAast OT KPaeB 5 MM BBIKJIA/IbI-
BatoT 100 3epeH mebHs ¥ MOMEIIAOT €€ OMATh BO3AYIIHBIN TEPMOCTAT, T/I€ BBIICPKU-
BatoT 5 MuHyT 1pu temneparype 150° C. Jlanee rmacTuHy U3BICKAIOT U3 TEPMOCTATA
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Y OXJIZKJIAIOT B BO3/IyX€E IPU KOMHATHOE TemnepaTrype, 30 MUHYT Mociie Yero BhIIep-
KUBAIOT 1 "ac B BoassHOM TepmocTate mpu t- 20°C

[ToaroToBJIeHHBIE TUTACTUHY YKJIA/IBIBAIOT HA OMOPY 3€pHAMU BHU3 U HAHOCUT
yJap mapoBbIM ynapHukoM. [lociie yaapa noacunuThiBaeT KOJIMYECTBO OMABIINX OT
IJIACTUH 3epeH 1meOHs. Benmnunna crieruiennst Outyma ¢ 3epHamMu IeOHS OIEeHUBACTCS
yTI0BeIM K03 dunmerToM Kc. Brraucisercs: OTHOIIEHUST KOJTMYEeCTBO 3€PEH, OCTaB-
IIMXCS Ha MJIACTUHE Moclie yaapa-(A), Kk o0leMy KOJINYECTBY HAKOTUJICHHBIX 3€PEH. 32
OKOHYATEILHBIN pe3yabTaT MPUHUMAIOT CPETHEE 3HAUCHHE U3 TPEX MapalICTbHBIX
OITPEICIICHUM.

_100-A
100

Kc

3aKJII0YEHUE
CpaBHuTe MOTyYeHHBIC 3HaUeHUs K¢ co 3HaUeHUAMHU Tabauia 35

Tabmuma 35

Mapka 6utyma
[Toka3zarenp b/l b/ b/ b1 b1
200/300 | 130/200 | 90/130 | 60/90 | 40/60

KOd(PPUIIMEHT CreTIeHUs OH-
TyMa ¢ TPaHUTHBIM IeOHEM TIpH t

20°C ue menee 0,70 0,70 0,70 0,70 0,70

JlabopaTtopnas paGora Ne9

Tema: TlpuroroBjieHHe Pa3:KUKEHHOr0 OMTYMAa U onpeaeieHne BA3KOCTH HKU/I-
koro ouryma no I'OCT 11503.

Llenv 3auamus:

OcBOUTH METO/IBI UCTIBITAHUSI OUTYMOB, H3yUUTh UX CBOMCTBA, TO3HAKOMHUTHCS C
TpeOOBAHUSIMU, IPEABSIBISIEMBIMHU K HUM, C/IeJIaTh 3aKJIIOUCHHUE. .
Koowt popmupyemoix komnemenyuui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
I1K4.4
Obecneuennocms 3ansamus: butym maccoit He MeHee 1 Kr, TyKTHJIOMETp, TEPMOCTAT
temrneparypa 13 rpagycos, popmbl «BocbMepka» TepmocTtat ot 0-50 rpagycos, Me-
TaJUTMYeCKasl TUIACTUKOBAs TUIACTUHKA, TAJIbK, TJIMIEPUH, Oymara nanupocHasi, JTuHen-
Ka.
Conepxanue NpaKTHYECKOT0 3aHATUSA
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1.Omnpenenenuie BI3KOCTH U 31aCTUYHOCTH OUTyMa

IHopsinok BbINOIHEHHS PadOThI

TpebGoBanus 1o 3macTUYHOCTH NpeabsaBisiorcs cornacHo CTh 1220-2000, kotopbie
JIOJDKHBI OBITh MEHEE 3HAaUCHUM, IPUBE/ICHHBIX B Ta0uIe 36

Tabmuma 36
[Tokazarenb Mapka 6utyma
BMA | BMA | BMA BEMA | BMA BEMA
50/70 | 70/100 | 100/130 | 100/150 | 150/200 | 130/150
DnacTHYHOCTH %o, 55 50 50 50 50 85
He MeHee, pu 13°C

MGTO)II/IKa BBIITOJIHCHU A Da6OTBI

Bepyt 6utym mapok BMA u BMII pasorpesaer z0 t- 155 — 160°C u 3anuBaior B
(dhopmbl "BOCBMEPKN», POPMBI C OUTYMOM Ha IJIACTUHKAX BBIACP)KUBAIOT HA BO3AYXE
[Py KOMHATHOM Temmepartype, 50-60 MUHYT, Jaree NTOMENAT B EMKOCTh C BOJIOW U

+ 0
BbIZIepKUBaeT 60 5 MuHyT B Tepmoctare npu t- 137C, nanee niaacTUHbI IOMEIIAIOT B
nykTunomeTp ¢ Boaoii t-13°C, ypoBeHb BOJIBI JOIKEH OBITH BBILIE BEpXa 0OpasLa He

MeHee 25¢M.

OO0pa3siipl pacTATHBAIOT CO CKOPOCThIO 50MM/MHUH Ha mmuHy 60 mm. Jlanee paspesa-
10T MIOCEPEIMHE HOKHUIIAMU U OCTABISIIOT B AyKTUIoMeTpe Ha 60 MuHyT. JInHelkoi

u3MepstotT anmny Huted L1 u L2 xak mokazano Ha pucyHke 38

Pucynok 38
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OnactTuuHOCTD D, %, BRIUUCISIOT 10 hopMyJie.
L
3-100-[--2=22 + 100

I'ne-L1 L2 nnuna auteit (MmM), Lo-HavanpHoe paccTossHUuE MEXTy IBYMS TIOJTY PaKo-
BUHaMU, paBHOE3( (MM), 60-pacTIKUMOCTb 00pa3La(Mm).

3a BeJIMUYMHY 3JIACTUYHOCTH MPUHUMAIOT Cpe/IHEe apu(PpMETUUSCKOE 3HAYCHUE U3 TPEX
omnpeneneHuil. PazHuiia Mexay onpeeneHussMu He JoJDKHA npeBbimath 10% ot cpen-
HEero 3HaueHusl. Pe3ynbTar uChbITaHus 3aliChIBAIOT B TA0IUITy 37

Tabmuma 37
[Tokazarens Howmep onpenenenus Cpennue
1 2 3 3HAYCHUC

JImnHa HUTEW, MM
L,
L,
Ly
2 %

3aKJIIOUYCHHUE CpPaBHHUTD ITOJIYYCHHOC 3HAYCHHC C IIOKA3aTCJICM JIA COOTBGTCTBYIOHIGIZ

MapKu OuTyma.

IIpakTuyeckas padora Nel3

Tema: Onpenenenne UCTUHHOW M cpeHEH MJIOTHOCTH, IOPUCTOCTH MUHEPAJIb-
Horo nmopomka mo 'OCT 12784.

Llenv 3auamus:

HayuuTthca onpenensiTb OCHOBHBIE ITOKA3aTEIM KauyeCTBA MUHEPATLHOTO TTOPOIII-
Ka.
Koowt popmupyemoix komnemenyuui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
I1K4.4
Obecneuennocms 3ansamus: MepHble Koa0b1 BMecTUMOCThIO 100 mmu 250 M. Bechr 4-
ro kiacca TouHoctu. llkad cymmnpHbii. BanHHa necuyanast Wi 3JeKTpOIUIUTKA € 3a-
KpBITOM criupanbio. Dkcukarop. Yamka dapdoposas. Cuto ¢ cetkamu 1,25 u 0,14.
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ConepxkaHue NPpaKTUYECKOr0 3aHATHUS

1. OmnpeneneHue UCTUHHON INIOTHOCTH HEAKTUBUPOHHOTO MUHEPAIBHOTO
MOPOIIIKA U3 TOPHBIX MOPO/I.
2. OrmpeneneHue cpeaHel MIOTHOCTH MUHEPAIBHOTO MTOPOIIKa B CTaHIapT-
HOM YIJIOTHEHHOM COCTOSIHUH.
3. Beruucienue mnopucToCTH YIDIOTHEHHOT'O MUHEPAIHLHOTO TTOPOIITKA
IopsiioK BbINOJIHEHHUS PadOThHI
1. OrnpeneneHne UICTUHHOM MIOTHOCTH HEAKTUBUPOHHOTO MUHEPAIBLHOTO MOPOIII-

Ka U3 T'OPHBIX IIOPOJ.

CYH_[HOCTB HUCIIBITAHUS 3aKIII0YACTCs B OIIPECACIICHUMN TIJIOTHOCTH ITOPOIIKa oe3

y4ucTa UMCIOIIMUXCS B HEM I10D.

3HaHME UCTUHHOM IJIOTHOCTHU MHUHCPAJIBHOI'O IIOPOIIKA PH.II. HGO6XOI[I/IMO JJIsA
IMOCJICAYIOIICTO BBIYHUCJICHUA CT'0 ITIOPUCTOCTHU U AJIA IIPOCKTUPOBAHNA COCTaBa acC-

(anbTOOETOHHBIX CMECEH.
[TopsAI0OK BBITIOJTHEHUS:

1. OrceuBaHKre MUHEPAILHOTO MMOPOIIIKA.
2. BrpluucieHre UCTUHHOM IJIOTHOCTH .

3. BriBos.

Cpennyto npo0y MUHEpaIbHOro nopoiika maccoit 200 T mpocenBaroT Yepe3 CUTO €
otBepcTusiMu 1,25 MM, BeIcymuBatoT ipu temneparype 105 +5 T go nocTostHHOM
MACCHI U OXJIOKJAIOT B 9KCUKATOPE 10 KOMHATHOU TeMIiepaTypsl. M3 moaAroToBiIeHHON
npoOkI MOpoIIKa OepyT, UCIOJIb3YsI BEChI, 1Be o0kl o 10 r(mpu padote ¢ kondamu
o 100 M) win, UCTIOJNB3YsI TEXHUYECKUE BECHI, IB€ HaBeCKHU 10 S0 r(eciu UCIoJib3y-

10T KOJIOBI 110 250 M),

HCTHHHYIO IIJIOTHOCTh HEAKTHBHUPOBAHHOIO TTOPOIIKA PHU.II. I/CM>, BBIYHCIISAIOT 110
b

dbopmyie (¢ TouHoutso 10 0,01 r/cm?)

Pu.m.=(m-m21)ps/m-mi+my-ms
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I"'me m-macca ko006l C MOPOIIKOM, T; M1-Macca MyCTOU KOJIOBI, T; P5-TUIOTHOCTD -
CTHJUTMPOBAHHOW BOJIBI, paBHas | r/cmM?; mz-Macca KoJIObl ¢ MUHEPATbHBIM OPOIIIKOM

1 BOJIOM, T;

HcTuHHYIO MJIOTHOCTH BBIYUCIIAIOT KaK cpeHee apupMETHIECKOe Pe3yabTaToOB JBYX
napaJuleIbHbIX UCTIBITAHUN. PacxoxaeHne Mex 1y HUMH He J0JKHO npeBbimats 0,02

r/cMm3,

Pe3ynbpTaThl 3aHECTH B TaOIUILY

Ne ombiTa Cpennee apudme-
TUYECKOE

ITokazaresns 1 2

Macca HaBeCKH CyXOro MUHEPaIbHOTO I10-
pormika,

Macca koy0bl, 3a10JTHEHHON JI0 YePThI IH-
CTHJUIMPOBAHHOW BOJOM My, T

[TmoTHOCTB BOJBI Py T/CM?

Macca koi0bl ¢ MUHEpPAJIbHBIM ITOPOIIIKOM 1
BOJIOM M3, T

WctrHHAS MIIOTHOCTh MUHEPATIBLHOTO TI0-
pOIIIKA Py . T/CM?

Macca mycTtoii KoJiObl my, T

2. Onpenenenue cpeHen MIOTHOCTH MUHEPAIBHOTO MOPOIIKa B CTAHAAPTHOM
YIUIOTHEHHOM COCTOSIHUMU.
CyIIHOCTD UCTIBITAaHUS 3AKIHOYAETCS B ONPEAEICHUHN CPEIHEN TUIOTHOCTH MO-

polliKa nociue yrjaoTHeHus ero B hopme BMecTuMocThio 100 cm? mox Harpyskoi 40
Mna. Cpeusisi INIOTHOCTh TOPOILIKA Pro. HEOOXOAUMA JJI1 BBIYUCIICHUS €T0 MMOPUCTO-

CTH.

[TopsAmOK BBIIOJTHEHUS:
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|

. [IpuroTtoBnenue oO6pa3oB.

N

. Bpruncnenue cpenHen IIOTHOCTH.

3. BriBos.
[TpubGops! 1 MaTepHaIb:

[Ipecc ruapaBnuueckuii ¢ ycunuem 10 100 kH.

Becs1 4-ro k1acca TOUHOCTH.

[IpoTuBeHHL MeTaIMYECKUM pazMepoM 25%40 cM WM YUCTHIN JUCT Oymar.
Kuctp msrkasi.

Curo c ceTkoi 1,25 mm.

[kad cymmabHBIN.

Crynka dapdopoasi.

DKCHUKATOP.

© 0o N o g~ w N E

[Topomok munepanbhbii (1000 r).
10.Hox wiu mmarens.

11.®opma 1151 yIIJIOTHEHHS OPOILIKA.

1.ITpo6y MuHepanbHOTrO Mopoika Maccor 1 kr momemarot B papdopoByro
CTYTMKY, PaCTUPAIOT JIJIsl U3MEIbYEHUS KOMKOB, IOCJIE YEro MPOCEUBAIOT YEPE3 CUTO C
otBepcTusaMH 1,25 mm. bepyT HaBecky 300 T IpOCEIHHOTO MOPOILIKA U TOPLHSAMU 10
60-80 r mepeHocAT B hopMy, TOPOIIOK CIOHHO pacpenesioT B popMme. 3amonHeH-
HYI0 (popMy MTOMEIIAIOT HAa HUYKHIOKO IUIUTY TIpecca U MIaBHO Jo0BOAAT 10 40 Mna u
noiep kuBatoT B TeueHnu 3 muH. [locie 3Toro CHUMAarT U GopMy C BKIQIBIIIEM U

IOJITOHOM TIEPEHOCAT Ha YHUCTHIHN JINCT OyMaru Wik MPOTHUBCHb.
2.CpenHI010 II0THOCTh MUHEPAIHLHOTO MopoIika Py .
BBIYUCIISIOT ¢ TOUHOCTHIO /10 0,01 r/cM?® mo gopmyne

P.o=m-my/V

84



['me m-macca HKHEH yacTu (POPMBI C TIOITOHOM U YIUIOTHEHHBIM MUHEPAITb-
HBIM TIOPOIIIKOM, T; M1-Macca HIKHEH 9acTh POPMBI C MOAOHOM, T; V-00beM MOo-

pouika, paBubiid 100 cM?.

CpeHI0I0 IUIOTHOCTD BBIUUCIIAIOT KaK CpeHee apu(pMeTHIecKoe pe3yabTaToB

TPCX MapPaICIIBHBIX HCHBITaHHﬁ, PACXOKACHUC MCIKAY HUMH HC NOJIKHO IIPCBLIIIATD

0,02 r/cm3.

PCBYJIBTaTBI OIIPCACIICHUA Cpe,ZIHefI IIJIOTHOCTHU MHUHCPAJIBHOI'O ITIOPOIIKA

Ne onbiTa

[Toka3zarenb 1 2 3 Cpennee apudmetn-
4eCcKoe

Macca nuxHel yactu popmsi ¢
IIOAJOHOM Y IMOPOLIKOM M, T

Macca nuxHel yactu popmsi ¢
OAJOHOM My, T

O6beM nopomka V, cm?

Cpennsig IOTHOCTh MOpOIIKa Py o
r/cm3.

3. Briuuciaenne nopucToCTH yIIOTHEHHOTO MUHEPAIBHOTO MOPOIIIKa
[TopucTocTh MUHEPATBHOTO MOPOILIKA U3 KAPOOHATHBIX MOPO/J] B YINIOTHEHHOM COCTO-

SIHUU J0JDKHA OBITH He O0osee 35%. E€ Beruncaaior ¢ Tounoctbio 10 0,1% Ha ocHOBa-
HUU TIPEIBAPUTEIILHO YCTAHOBJICHHBIX 3HAYCHUI NCTUHHOMN U CpeIHEN TIIIOTHOCTH:

V
onp.=(1— I;,”—CCpT')XIOO

[TopucTocTh HE AOMKHA MPEBHIIATH 3HAYEHUH, YKa3aHHBIX B Tabmuie 11.1.

Omnpenenenve noka3aTesst OUTYMOEMKOCTH MHUHEPAIbHOTO MOPOIIIKa
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Llenb: ONpefenuTh KOMMIECTBO Macia, IpH KOTOPOM ero cmeck co 100cM® moporka
UMEET 33JJaHHYI0 KOHCHUCTEHIIUIO.

butyMo€MKOCTh XapaKTepu3yIoT aJICOPOLIMOHHYIO CTOCOOHOCTh MUHEPAJIBHOTO TTO-
poika. OHa KOCBEHHO OIIEHMBAET COAEP’KaHUE B MUHEPATLHOM MOPOIIKE TITUHUCTHIX
YacTHL], IPUMECEN, OTPULIATEIBHO BIHSIOUIMX Ha BOJOYCTOMYUBOCTh acpaibToOETO-
Ha.

[Toka3zaTenem OUTYMOEMKOCTH SIBIISIETCSI MACCa MUHEPAIBHOIO MOPOLIKA (B IpaM-
Max), T[4 KOTOpo# ee cMech co 100 cM® MHMHEpanbHOrO MOPOIIKa HMEET ONpPEIETIEH-
HYIO KOHCHUCTEHIIUIO, U3MEPSEMYIO 10 TIIyOMHE MOTPYKEHUS METAIUIMYECKOT O TIECTH-
ka npubopa Buka, nuamerpom 10+1 Mm. I'myOuHa norpyskeHus NecTHKa J0JKHA
OBITh PaBHOU 8 MM.

[Tpubopsl u MaTepuana:

1) Becsl maboparopHbie 4-T0 KJIacca TOYHOCTH.

2) Tlpubop Buka aiist onpeeneHuss HOpMallbHOM I'yCTOTBI IIEMEHTHOTO TecTa (Ha
BEpXHEH TUIOMIAJIKE CTEPKHS MPUOOpa JOKEH OBITh YKPEIUJICH JOTIOTHUTEI b~
HbI1 rpy3 Maccoit 170 r.) ¢ mectukom guamerpom 10+1 mm.

3) Yamka Metayumyeckas tuamerpoM S0 MM U BBICOTO# 20 MM.

4) Yamika dapdoposas quamerpom 10...12 mm.

5) Macno unaycrpuansHoe Mmapku M8B

6) CuTo ¢ MeTaNTnYeCKOM ceTKoi 1,25 mm.

7) HInaTenb Wik HOX

MeTO)II/IKa BBIITOJIHCHU A :

N3 npocesiHHOTO cUTO 1,25 MUHEpaAIBHOTO MOPOLIKA (ITPEABAPUTENHLHO BBICYIIEHHOTO
Y OXJaXAEHHOT0) oTBemMBaroT HaBecKy maccoid 200...250 r. B ¢papdopoByto yamky
nrametpoM 10...12 cm orBemmBaroT 15+0,1 r MuHepanbHOTO Macna, TeMmeparypa
kotoporo 20+2 °C . K macity mocteneHHo J00aBIsIOT HAOOIBIITMMHE MPOTIOPIIASIMHE
MUHEPAJIBLHBINA MOPOIIOK U TIIATENBHO NepeMennBaioT ¢ HuM. Koraa cmech npuoope-
TET MacTOO0Pa3HYI0 KOHCUCTEHIIUIO U TEPECTAaHET MPUINIIATh K CTeHKaM U JIHY (ap-
(opoBOIi YaIlIKK , €€ TOMEMIAIOT €€ MOMELIAIOT B METAIUTMUECKYIO YalllKy JUaMETPOM
50 MM u BbIcOTOM 20 MM U BBITJIQKUBAIOT HOKOM WJIW IIMATeJIeM BPOBEHb C KpasiMu ,
a OCTaTOK MOPOIIKA B3BEIIMBAIOT. YalllKy CO CMECHIO YCTAaHABIMBAIOT HA MOACTAaBKY
npubopa Buka, Ha BepxHeill mIIonaaKke CTep>KHs KOTOPOro YKPEIJIeH T0NOJIHUTENb-
HbIH rpy3 Maccoit 170 r. [Tectux npubopa nuamerpom 10+ 1 MM noABOJAT K MOBEPX-
HOCTHM CMECH M OTMEYAIOT IOJIOKEHHUE YKa3aTelsd Ha IIKajle. 3aTeM IECTUK ITOJHUMa-

10T Ha 20 MM Haa IMOBEPXHOCTBIO CMECH U JalOT BOSMOXKHOCTE CTCPIKHIO IIOIPY>KAaTbCA
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B CMECh B TE€UEHHE S5C, MTOCJIE Yero OTMEYAIOT MOJI0KEHUE yKa3aTesl Ha IIKAJIe U Bbl-
YUCIISIIOT TIyOUHY NOTPY>KEHUS ECTUKA.

B ciydae ecnu rimyOuHa morpykeHust IecTUKa 0oJbie(MeHbIIe) 8 MM, TOTOBAT HOBYIO
CMECh MOPOIIKa C MACIOM, TPUHUMAsSL KOJIMYECTBO MOpoIIKa 2..3 T 00bllle Uin
MEHbIIIE TIEPBOHAYATILHOTO, U CHOBA OMPEIEISIOT IITyOuHY MOTPYKEHUS MEeCTUKA.

[Toxazarens OutymoémkocTu [1b MuHEpanpHOTO TIOpOIIKa (KOJIMYECTBO Macia) Ha
100cM3 abcomoTHOro 00BEMA IOPOILIKA BEIYMCIISAIOT 110 (OpMyJIe:

[B = 2Pur » 100, r

m-mq

FIIG Pucr- HCTHHHAS IIJIOTHOCTh MUHEPAJIBHOI'O ITOPOIIKA, F/CM3; M- Macca OTBCUICH-

HOM NOPILIMY HOPONIKA, T; M4 - Macca OCTABILIEr0Cs MOCJIE UCIBITAHUS MTOPOIIKa T, M-
my — Macca MopoIlKa B CMECH, KOHCUCTEHIUSI KOTOPOM COOTBETCTBYET IIyOMHE
Nrpy>KeHUs IECTUKA B cMech Ha 8 MM, T, 100- 00beM noporika.

Jist mopoiika mapok MII-1 (akTHBUPOBaHHBIN 1 HE aKTUBUPOBAHHBIN ) TTOKA3aTelb
OUTYMaéMKOCTH HE HOpMUpYeTCs, a 11 Mapok MII-2 on pasen He 60see 80 r. [1o-
BBIIIIEHUE MACCOBOM JIOJIM MUHEPAJIBHOI0O MOPOIIIKA CBEPX HEOOXOAMMOT0O MUHUMYMa
MIOHM>KAET TPEIIUBO-CTOMKOCTD MOKPBITUS U, KAK TPABUJIO, MPUBOAUT K MOBBIIICHHUIO
«GKMPHOCTH» CMECEM.

Bricokuii mokazatens OUTYMOEMKOCTH TIO3BOJISIET CYAUTH O MAJIOM COJCPKAHUH
BpPEAHBIX 1JIs ac(paibTOOETOHOB ITpUMECEH.

Crhenatp 3aKJIIOUEHUE MO Pe3yIbTaTaM UCIIBITAHNUS.

IIpakTuuyeckas padora Neld

Tema: OmnpenesieHre 3¢pHOBOIO COCTABA CYXHM M MOKPbIM criocodom o 'OCT
12784.

Llenv 3auamus:

Hayuurtbcs onpeaensTh OCHOBHBIE MOKa3aTeIN KauyeCTBA MUHEPAIBHOTO TIOPOIII-
Ka.
Koowvr hopmupyemvix komnemenyuti: OK 2,3,6,7,9, 11K1.3, T1K2.1, TIK3.2, I1K4.3,
I1K4 .4
Obecneuennocmo 3anamusa: Habop cur ¢ cetkamu 1,25; 0,315; 0,071 mm. [Ipubopsr
JUTSI MEXaHUYECKOTO0 TpocenBanus . Becol 4-ro kimacca rounoctu. Yamka papdoponas
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anametrpom 15...20 cm. Ilectuk dapdhopoBslii ¢ pe3suHoBbIM HakoHEUHUKOM. [1Ikad
cymibHBIN. Cocynn BMecTUMOCThio OT 6 110 10 1. Konba BMeCTUMOCTBIO HE MEHEE
1000 mn. Dkcukarop. CMaurBaTeIb-TEXHUYECKUE UM OBITOBBIX MOIOIIHE CPEICTBA.
Bazenun.

Coaep:xaHue NPAKTHYECKOI0 3aHATHSA
1. OnpeneneHue rpaHnyJIOMETPUYECKOTO COCTaBa MUHEPAIBHOTIO MTOPOIIKA.
IHopsinok BbINOIHEHHS PadOTHI
AKTUBUPOBAHHBII MUHEPAJIbHBIA MOPOLIOK HMCHOJB3YIOT B BO3AYIIHO-CYXOM
cocTossHUU. [Ipu omnpeneseHnn ero 3epHOBOIO COCTaBa TOTOBAT CMECh CO CMAauMBATE-
neMm. B konOy nabupator 1000 M (1 1) BoJbI U 10OABISIIOT K HEW CMauMBATElb:
xuakuid — 15 r; mopomkooOpa3Hblil — 3 r; mactooOpasuelii- 10 r. CMech THIATENBHO
NEPEMEIINBAIOT JO ITOJIHOTO PACTBOPEHMS CMauUBaTEIIS.

[IpoOy MuHEpanbHOTO MOPOILKA BChINAIOT B (apdOopoBYIO YALIKY, BIMBAIOT B €€
npumepHo 20 MJI BOJBI M PaCTHPAOT IIECTUKOM C PE3MHOBBIM HAKOHEYHUKOM B Teye-
HUM 2...3 MUH. 3aTe€M BOJy CO B3BCUICHHBIMM B HEW YaCTHUIIAMH CIIMBAIOT YEPE3 CUTO C
cetkor 0,071 MM, yCTaHOBJIEHHOE HAJl COCYJIOM.

Paboty 3akaH4YMBaIOT, KOTAa BOJa MOCJIE OUYEPEIHOI0 PaCTUPAHUS YACTHUIl OCTa-
HeTcs nmpo3padHoi. OcTaBimecs Ha cuTe MUHepaiabHble yacTulbl ( kpynHee 0,071 mm)
nepeHocsT B (hapdopoByro vamiky. Yamky noMmemarT B CYIIMIbHBINA KA U BBICY-
LIMBAIOT €€ COAEPKUMOE J10 IOCTOSHHON MacCCHI.

OcTaToK Ha KaXKJIOM CUTE B3BEIIMBAIOT U ONPEIEISAIOT COAEPKAHUE YaCTHIL] JaH-
HOU (ppaKIH B MPOIIEHTAX IO Macce.

ai=mi/m
MIi - Macca OCTaHKOB HA JJAHHOM CHUTE; M — Macca HaBECKHU.
3a MCKOMBII MOKa3aTellb MPUHUMAIOT cpefHee apu(pMETHUYECKOe Pe3yJbTaToB
IBYX IapaJuIeJIbHbIX UCIHBITAaHUN. PacxokneHre 3Ha4eHUN MOKa3aTelis, OJy4YeHHOTO

MpU MPOCEUBAHUU HAa KaXXJIOM CUTE, HE JOJDKHO MPEBBIMIATH 2 % OT Macchl B3SITOM

poOkI, a MOTEPHU MACCHl HABECKH MPU PacCeBEe MUHEPATHHOTO mopoiika-2 %.
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ToHkOCTh IOMOA OMKHA OBITh TAKOHM, 4TOOBI PHU pacceBe yepes cuto 1,25 mm

npoxoauino 100 % nopomika; 0,315 mm — 90...95 %; 0,071 mm — 70...80 %;

PGSYJ'II)TaTLI OIIPpCACICHUS 3CPHOBOI'O COCTaBa MUHCPAJILHOI'O ITIOPOIIKa

ConeprkaHue 3epeH MMOCiIe pacceBa
Ha cCUuTax C OTBepCTI/I}IMI/I
YacTHBIHI M
M 0,315
M1.25 © ’ 0071
OCTaToK 1.25 0.315 0,071 23% g
%
T
%

CpaBHUTH MOJTy4YeHHbIE pe3yabTaThl ¢ TpeboBanusimu THIIA. Caenatb BBIBOJ O

BO3MOKXHOCTHU IIPHUMCHCHUS MHHCPAJIbHBIX IMOPOIIKOB B aC(llaJ'IBTO6eTOHHBIX CMECAX

JJIIA HpOCS)I(Gf/'I YaCTH aBTOMOOMIIbHBIX A0por U MOCTOB.

IIpakTuyeckas padora Nel5

Tema: Pacder acdajbTO0ETOHHOM CMECH TPAAUIIMOHHBIM CIIOCOO0OM.

Llenv 3auamus:
OcBoUTh METO/IbI UCTIBITAHUS ac(aIbTOOETOHA, U3YYUTh UX CBOMCTBA, TO3HAKO-

MUTBCS ¢ TPEOOBAHUSMM, TIPEABABIIEMBIMU K HUM, CACNIaTh 3aKII0UCHUE.
Koowt popmupyemoix komnemenyuui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2,

[1K4.3, [1K4.4

Coaepkanue NPaAKTUYECKOT0 3aHATHUS

1. MBrotoBuUTh CTaHIAPTHBIE OOPA3IIHI.
2. OmpenenuTh IMIOTHOCTH achanibToOETOHA.
3. OnpenenuTs pacxoj MaTepuanos Ha 1m3.
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4. OnpenenuTh BOJOHACHIIIICHHUE.
5. OnpenenuTs npeaen NPOYHOCTH IPH CHKATUH.
6. Omnpenenutsh Mapky acaibrobeToHa

IHopsinok BbINOIHEHHS PadOTHI
1. Jlopoxuslii 6utym. [y mpuroToBieHus achaibTOOETOHHBIX CMecen

npuMeHseT He(TIHbIE JOPOKHBIE ONTYM. Mapka OMTyMa JoJDKHA TTPUMEHSATHCS C
Y4ETOM KIMMATUYECKUX YCIOBUH.

2. [Ile6enn. B acdanpToOeTOHHON CMECH TPUMEHSIOT IIeOEHb, TPUTOTOB-
JICHHBIN U3 €CTECTBEHHO KaMHS U JOJIOMUTOBBIX IIJIAKOB.

3. [lecok. [ns achanbTOOETOHHBIX CMECEH MPUMEHSIOT IECOK, OTBEYAIO-
e TpedoBanusiMm ['OCT 8736-67. Kpynnsie necku / Mk 6onee 2,, 5 mm. Cpennue /
Mk 2,5-2 mm, a Takke apoOsienbie necku. Ilecku ¢ Mk MeHee 2 MM pa3peniaercs
MPUMEHSTh MIPH YCIOBUHU 00OTaIeHHsI T00ABKOW KPYIMHOTO MPUPOTHOTO UK ApoOIe-
HOTO TIeCKa.

4, MuHepanbHbIN TOPOIIoK. B KauecTBe MUHEPaTBHOTO MOPOIIKA IPUMeE-
HSITh UCKYCCTBEHHbBIC U3MEIIbYEHHBIC N3BECTHSIKHU U JTOJOMUTHI. [IpoyHOCTH MpH Cka-
TUM, KOTOPBIX He MeHee 200 Kr/cM2. MOKHO Takke TOTOBHTH IIOPOILOK U3 H3BECTHS-
KOBBIX U JIOJIOMUTOBBIX U ac(hajIbTOBBIX MOPOJ M OCHOBHBIX METAJLTYPrHUECKUX IIjia-
KOB. MUHEpaIbHBINA MTOPOIIOK JOHKEH OBITh CYXHUM U PBIXJIBIM, HE KOMKOBAThCS MPH
CMEIIMBaHUU ¢ OUTYMOM. MUuHEpalIbHBIN OPOIIOK UCTIHITHIBAET HA TOHKOCTD ITOMOJIA
cuto Ne2,5 onpezenser IIOTHOCTh U HACBIITHYIO INIOTHOCTh, TIOPUCTOCTb, TUAPO(OO-
HOCTbB (BOJOIIOTJIOIICHHE).

1.ITpuroroBnenue oOpa3ios

[TpubGopsl U MaTepUaIbl: BAHHBI, IPECC , MUIUHAP, butym, mebdeHb, Mecok, Mu-
HEPAJIbHBIN NOPOLIOK.

AchanbTo0EeTOHOM HA3BIBAIOT YIJIOTHEHHBIM MaTepUai, COCTOSIIEH U3 meOHs (
TUTs TpOOJICHHOTO TPaBUA ) TIECKa, MUHEPAIBHOTO IMOPOIIKA U OUTyMa B3ATHIX B OIpe-
JICTICHHBIX MPOTIOPIIUIX

[Tocne mogbopa MUHEPATLHBIX MATEPUAJIOB ONIPEACIIATh HEOOXOUMOE KOJINYe-
cTBO Outyma. J[J1st 3Toro roToBsTCs achaabTOOETOHHBIE 0OPA3IIHI IMITUHAPUIECKON

bopMBL.
Pazmepsl B MM [[=71,, 4 Mm. H=50 mm. H= 71,4 mm.
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1. KonugectBo acanprobeToHHON cMech Ha 1 0Opaser] onpeaessiroT Mo
dbopmyie:

nD?
m=T><H><pm

D2
I'ne —, — TvIomanm obOpazia

H — BrIcOoTa B CM.

Pm — CPEAHSA INIOTHOCTD.

7,14 * 3,142
m=Tx7,14x2,3 = 651r.
1. 3aTeM onpeAesieT KOJIUYECTBO CMecH JiJist 3 00pasIloB:
m X 30
651 x3 =1971r.
2. 3aTeM onpeAesIoT KOJIMUECTBO MecKa, EeOHs, MUHEPAJILHOTO MOPOIIIKaA,
ouTyma.

IeGHs - 49%. == =956,

o 1971 _ 100% _
ITecka 40, 9%. 200% = 806 .
Munepanbaoro nopouika- 10,1%. 171 _ 0% — 199,

X 10,1%

buryma -6%. 1971 _ 19% = 918,

X 6%

[[eOeHb, mecoK, MUHEpAIbHBINA MOPOIIOK BHICHINIAIOT B AIFOMUHUEBYIO YAIlIKy U
HarpeBaroT MpH MOCTOSTHHOM MepemMeinBanuu 10 Temneparypst 140 - 160°C. TTocne
HarpeBa B MUHEPaJIbHbIE MAaTEPUAJIbl HAUIMBAIOT NPEIBAPUTEIBHO BBIITAPEHHBIN U
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Harpetsiii outym 10 140 - 160°C. Cmech TmaTeabHO MEpeMEInBas 10 OJHOPOIHOTO
cocTara, To Boaou (popmy npeasaputenbHo Harpetyio 10 80-90 °C u yrIoTHSIOT ee
Ha TUAPABINICCKOM WIIH MEXaHHMYECKOM Tpecce B TCUCHUHU 3 MUHYT.

2.McnbiTanus o0pasios.

2. [TmoTHOCTH ompenenstoT mo GopmyIie:

:P_m
v

|4 mD” H
=—X
4
[ImoTHOCTH ompeAensieT HE paHee yeM dyepe3 4 yaca rmociie u3rotoBieHus. B te-
yeHue 4 yacoB 00pa3libl BRIICPKUBAIOT MpHU TemriepaType paBHo 18 - 20 °C B nmome-
IIEHUE, a 3aTEM B3BEIIMBAIOT HA BO3JIyXE — M. 3aTEM MOMEIIAIOT B BOJly C TEMIIepa-

typoit 201+2° °C na 30 munyt. [lociie 3TOro oO6paser; B3BEIIMBAIOT-M4, U B BOJIE — M,

714 + 3,142
=—F X 7,14 = 280 cm3
p =000 o as T 2380 kr/w?
—280 a3 Kr/M

3. Pacxox matepuanos Ha 1m3

2380 100%

[lleGms - 49%. = = 1166,2 kT.
X 49%

TTecka 40, 9%. 2380 _ 100% _ 973 42 kr.
X 40,9%

2380 _ 100%
x  101%

Munepanbaoro noporka- 10,1%. = 240,38 kr.

2380 _ 100%
Buryma -6%. = ——=142,8kr.
X 6%

Ha 1m3:
[lle6nsa = 1166,2 Kr.

Ilecka =973,42 kr

MunepansHoro nopomka = 240,38
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buryma = 142,8 kr.
4. BonoHachllieHue.

[Tocne onpenenenust 00bEeMHOI0 Beca 00pa3Ilbl MOMENIAIOT B COCY/I C BOJIOH,
uMeronui Temreparypy 201+2° °C, ypoBeHb BOABI HaJl 00pa3IioM JOJKECH ObITh HE
MeHee 3-X CM., 3aTeM COCyJl ¢ 00pa3laMu U BOJOW MOMEIIAIOT CTEKJISTHHBIN KOJIMaK
BaKyyM —IIpu0opa, U3 KOTOPOro HACOCOM BBIKAUMBAIOT BO3/YX /10 OCTATOYHOIO JIaB-
nenus 10-15 MM pT. cronba. BeiaepKuBaroT npu yKa3zaHHOM paspexenuu 1,5. 3atem
JABJICHUE JIOBOIAT 10 HOPMAJILHOTO U 00pa3iibl BBIIEPKUBAIOT B TOM KE COCYJIE C BO-
noit 1 4. mpu Temniepatype 201+2° °C. Ilocne 3Toro oOpasibl BBIHUIMAIOT U3 BO/IbI, BbI-
TUPAIOT MATKOM TKaHbIO M B3BEIIMBAIOT. BojoHackIeHus o0pas3ioB B % 0T o0bema
BBIYHUCIISAIOT 1O (popMmyiie:

m3; —Mmy
W=—x100%
my —m,

['ne m, - cyxoro o0Opasiia Ha BO3/IyXe B T.
m, -Bec o0pasia, BbIAEP>KaHHOTO B TeueHUH 30 MUHYT B T
m, - Be3 00pasia B BOJIC BT.

M3 —BeC HACHIIIEHHOIO BOJIOK 00pa3iia COBEPIIICHHOTO Ha BO3yXE IPaMM.

w=2707059 000 = 14%
~ 670 — 400 T
W =14%
S.IIpenen mMpOYHOCTH IPU CHKATHM.

[Tepen ucmpITanueM 00pasibl BhIICPKUBAET | 4ac B BOJSHON OaHE IMPHU TeMIIe-
patype pasuoit 50+2° °C, 20+2° °C, u 0+2° °C (Temnepatypa 0 moCTHTaeT cMeNIuBa-
HUU BOJIBI CO JIBJIOM).

HcnpiTanue Ha ckaTue IPOU3BOIAT HA Mpecce.

[Ipenen mpoyHOCTH MPU CKATUM 00pa3ile BEIYUCIAIOT MO (hopmyre:

R = §(Krc/CM2)
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['ne, P pa3pymaronias Harpy3ka Kr
V nepBoHauaIbHas MIOMAb MOIEPEYHOTO CeYeH s 0OpasLa B CM2,
6.0Omnpenenenus Mmapku achaabToOETOHOB.

JlabopaTopHoe 00O0pyIOBaHKE U MAaT€pUabl: UCIIBITATEIbHAS MAIlIMHA C MEXa-
HUYECKUM MPUBOAOM, oOecnieunBaronias nasienue 40 MIla, TepmomeTp co mikanon
10 250°C BakyyM-1ipu0op, COCy AJisl TEPMOCTATUPOBAHUSI 00PA31I0B EMKOCTBIO 3 - 5 1
7 - 8 IUTPOB.

[lepen ucnbiTanueM oOpasiibl BeIJIEPKUBACT 1 yac B BOJSIHOM OaHe mpu 3a7aH-
Hou Temmieparype (2012° °C, u 50+2° °C.)

[TpoyHOCTB Ha C)KaTHE B BOJOHACHIIIEHHOM COCTOSIHUS ONPENEIseT Ha 00pas-
1ax, MOArOTOBJIEHHBIX 3apaHee. HachlleHHbIe BO10M 00pa3Lbl MOCcie B3BEIIMBAaHUS Ha
BO3/JYyX€E U B BOJIE CHOBAa momemaror B BoAy 10-15 MuHYT B Boay ¢ TeMneparypou
2042° °C.

HcnibiTanue Ha c:xaTtve MPOU3BOAAT HAa UCTIHITATEIBHBIX MAIIMHAX C MEXaHUYe-
CKHUM TPUBOJIOM TIpHU cKopocTu aedopmupoBanus 3,5 +£5 mm/ muH. [Ipecc nomken
OBITH CHA0KEH CHJIOM3MEPUTEIIEM JIFOOOTO THUIIA, KOTOPKIH ObI 1aBaJl BO3MOKHOCTh
ONpeEeNATh Pa3pyLIAIoIIYI0 HAMPY3KY ¢ TOYHOCTHIO 710 0,05 MIIa(0,5 krc/cm?) ms
00pa31oB, MMEIOIKX IpeeN IIPOYHOCTH ITpHU cxatun Menee 1,5(15 kre/cM? ) u ¢ Tou-
Hocteio 0,1 MIla (1 krc/cm? ) s 06pa3loB, UMEIOMIUX OpPeeN IPOYHOCTH IIPH CKa-
tum Gonbie 1,5MITa(15 kre/cm?).

[Ipenen mpoyHOCTH MpU CKATUU 00pa3lia 3a Te0sl BBIYUCIISIOT 1o popmyIe:
— Ppasp 2

RQK = T (KFC/CM )

I'ne, Pp,sppaspymaromas Harpyska H (krc)

F- nepBOHayaIbHas ILIONIAb HOIEPEYHOr0 CeUeH s 00pasla B CM2,

[Ipenen npoyHOCTH MpU CKATUU acPaibTOOETOHOB HAUUCISAIOTCS TOYHOCTBIO 10
0,01 MIla. kak cpeanee apudmeTHUECKOE PE3yIbTATOB UCIBITAHUN OTAEIBHBIX 00-
pa3loB He JoJKHO npeBbiaTh 10%. Pe3ynbTaThl HCTIBITAHUN 3aHOCAT B TaOJHILY.

[Ipenen IIpenen [Ipenen
Marepuan MPOYHOCTH HA MPOYHOCTH HA MPOYHOCTH HA
CaTHhE CyXOoro CXKaTHhe CyXOoro C)KaTHe HACBIIEH-
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obpasna nmpu oOpasia npu HOTO 00pa3iia npu
t=20°C R t=50°C R t=20°C R
krc/cm?(Mra) krc/cM? (Mmna) krc/cm2m(Mmna)
AcdanbTo-
5eTon 30(3MlIla) 10(1MIla) 20(2MIIA)
1200 400 800
RC)K = 40 = 30(3) ; Rcm = 40 = 10(1) ; chc = 40 = 20(2);

[Tomyuennsie nanubie cpaBauBatoTCs ¢ [[OCTom Ha acdaabToOETOHBI TaHHBIMHU
B TA0JIHIIC U JIETAI0T 3aKII0YCHIE MapKu achaabToOeTOHa.

Hopwmsl miiga mapku
1 2 3

[Ipenen npoyHo-
CTH Ha CXKaTue Cy-
X0ro obpasia npu

C)KATUM Kre/cM?

(Mna) nipu t=
a. 20°C ne me-
HEe
b. 50°C He me-
Hee 115 achayibTo-
OETOHOB THUIA:

2.5 (25) 2.2 (22) 2,0 (20)

0,9 (9) 0,8 (8)

A
buB
r

0,9-1,3 (9-13)
1,0-1,6 (10-16)

0,8-1,2 (8-12)
0,9-1,4 (9-14)
1,0-1,2 (10-12)

0,8-1,1 (8-11)
0,8-1,0 (8-10)
0,8-1,0 (8-10)

|

BBIBOJ :IIpOBEJIst HCCACAOBAHKUS CBOMCTB ac(aibTOOCTOHA, IPUHUMAEM MapKY
acanproderona 1 tum A

IIpakTuyeckas padora Nel6

Tema: Pacyet acajJbTO0ETOHHOM CMECH HA KOMIILIOTEPE.

Llenv 3auamus:
OcBoUTh METO/IbI UCTIBITAHUS ac(haTbTOOETOHA, U3YYUTh UX CBOWMCTBA, TO3HAKO-

MUTBCS ¢ TPEOOBAHUSMH, NMPEABABIIEMBIMU K HUM, CACNIaTh 3aKITIOUCHUE.
Koowt popmupyemoix komnemenyuui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2,
[1K4.3, T1K4 .4

95



ConepxkaHue NPpaKTUYECKOr0 3aHATHUS

1. IIpousBectu pacuer achaibTOOETOHHOM CMECH HA KOMITBIOTEPE, B CIIELUATIU3H-
POBaHHOMW MpOTpamMme

JladbopaTophnasi padora NelO
Tema: TlpuroroBjeHue o0pa3uoB U3 acPhajabT00ETOHA

Lenv 3anamus.

[TprnoOpecTn NpakTUUYECKUE HABBIKU 110 IPUTOTOBIICHUIO ac(panbTOOETOHA.
Koowt popmupyemoix komnemenyuui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, 11K4.3,
I1K4.4

Coaep:kaHue MPaKTUYECKOT0 3aHSITHS
1. MsroroBieHue oOpasoB IUIUHIPOB

IHopsinok BbINOJIHEHNS PadOThI

Hcnbrtanus ropsiuero acpaibToOeTOHA BEACTCS Ha HMJIMHAPUYECKUX 00pas3-
1IOB C BBICOTOM paBHOM quametpy paszmepoB 50,5-71,4 u 101 MM B 3aBUCHMOCTH OT
HauOoJbIIEH KPYITHOCTH 3aII0THEHHUS.

JInst u3rotoBieHus: 00pa3loB OTBEIIMBAIOT PACYETHOE KOJUYECTBO MIECOHS,
NecKa, MUHEPAJIbHOIO MOPOIIKA, BHICHINAIOT B YAIIKY, TIIATEIBHO MMEPEMEIINBAs,
HarpeBatoT A0 temmeparypsl 140-160°C. 3atrem B MUHEpabHYIO CMECH BBUIMBAIOT
HarpeThiil 10 TaKOM K€ TEeMIEPATypbl BA3KUI JOPOKHBIX OUTYM B KoJmyecTBe S-7%
OT MacChbl MUHEPAJIBHON CMECH, IEPEMEIINBAIOT A0 OJHOPOIHON MAacCChl U yKJaabIBa-
10T B MeTayunaeckyto Gopmy (puc. 39), nogorpetyro a0 90-100°C.

dopMa npeBapUTEIbHO CMa3bIBA€TCs KEPOCUHOM, B HEE BCTABJISETCS METall-
mudeckuit Bkimanapi. [locne ykmaaku acanbToOETOHHON CMECH Ha HEe CTaBsATCS BTO-
poil BKJIaabIl, BeICTyNaomui Haj hopmoii. CMech ¢ MOMOIIbIO BKJIA BIIIEH YILIOT-
HseTcs o mpeccoM ¢ Harpy3koi 40 MITa (4000krc/cm2) B Teuenue Tpex MunyT. [1o-
CcJie YIUIOTHEHHUS 00pa3ibl BIPECCOBBIBAIOTCS U3 (DOPMBI U TOTOBATCA K UCTIBITAHUIO.

N3roToBieHus 1 MOArOTOBKA 00Pa3OB K UCIIBITAHUIO B CJIEICTBUE OrPAHUYECH-

HOCTH BpEMEHH Ha J1a00paTOpHYIO paboTy MPOU3BOAUTCS T1a00PaHTOM.
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J11st BBITTIOTHEHUST paOOTHI TPYIIIIBI AeTuTcst Ha Opuraapl. OgHa Opurama UCIbIThI-
BaeT cyxue oopasubl pu t=20° C, Bropas npu t=50° C, TpeThsi- BOJOHACHIIICHHBIX

oOpasuos mpu t=20°C.

Puc. 39. Popma 1714
H3TOTOBISHHT 00pas-
1oB acaapTo0eTOHA

B TETPaJu JJIsl JIaOOpaTOPHBIX padOT BCe pe3yIbTaThl OOBEAUHSIOTCS.
[lepen ucnbiTaHueM 00pa3iibl BEIACPKUBAIOT 1 yac B BoAsHasA" OaHe Mpu 3a-

nanHoi temneparype (20+1°C, 50+18C).

IIpakTuyeckas padora Nel/
Tema: QOmnpeneneHue cBoiicTB acpaabTo0eTOHA

Llenv 3auamus:
O3HaKOMHUTHCS ¢ acPambTOOETOHOM U METOJAMH OIPEICIICHUS CBOWCTB.

Koowvl popmupyemvix komnemenyuti: OK 2,3,6,7,9, T1K1.3, T1K2.1, T1K3.2, T1K4.3,
[1K4.4

Conep:kaHue NPaAKTHYECKOT0 3aHATHUS
1.0Onpenenenue npenena npoyHoctu npu temmneparype 200, S00C u BogOHACHIIIEH-
HOM COCTOSIHUU.

IHopsinok BbINOJIHEHUS Pa0OThHI

[TpouHOCThH TP CKATHH B BOJOHACHIIIIEMMOM COCTOSIHUU OMPEACNISIOT Ha 00-
paslax, MoAroTOBJIEHHBIX 3apaHee. HachlleHHble, BOJOW 00pa3libl OCIe B3BEIINBA-
HHS Ha BO3JyXE€ H B BOJE CHOBa nmomematoT Ha 10—15 mMuH B BoAy ¢ TeMiepaTypoi

20£2°C.
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HcnbiTanne Ha cxaTHE MPOM3BOIAT HA UCIIBITATEIHHBIX MAIlIMHAX C MEXaHUYe-
CKHM TIPHBOJIOM TpHU CKopocTH aedopmupoBanus 3,5+0,5 mm/mun. [Ipecc momken
OBbITh CHAOXEH CUJIOM3MEPUTEJIEM JI000T0 THMA, KOTOPBI Obl aBajl BO3MOKHOCTh
OTIPENENATh Pa3pyIIaAoIIy0 Harpy3ky ¢ TouHocThio a0 0,05 MIIa (0,5 krc/cm2) mos
00pa3IoB, UMEIOIIUX Mpees MPOYHOCTH IpH cxkatuu Menee 1,6 MIla (15 krc/cm2), u
¢ touHocThio 0,1 MIIa (1 krc/cm8) nist 00pa3ioB, UMEIONIUX MPEEN MPOYHOCTH MPHU
cxatuu 6onbiie US MIla (15 krc/cmS).

[Ipegen  mpouyHOCTM  mHpU  CXKaTUM  ac(anbTOOETOHA  BBIYMCIIAIOT
¢ TouHocthio 10 0,01 MIla (0,1 krc/cM2) kak cpeanee apupMETUYECKOE PE3yIbTaTOB
UCIIBITaHUI Tpex o0pa3LoB.

Pacxoxienrne Mexay pe3ysbTaTaMi UCHBITAHUNM OTAEIBbHBIX 00pa3oB HE J10J-

*HO npeBbimath 10%.

Pe3ynbpTaThl HcIBITAHUN 3aHOCAT B Ta0J1. 38.

Tabmuua 38
Marepuan (Ilpegen npouno-|IIpenen  npouno-|IIpenen npouHo-
cti | Ha CKaTHe|CTH Ha C)KaTHE Cy-|CTH Ha CKaTHe
cyxoro  oOpasialxoro oopasia HACBIIIIEHHOTO
npu oOpasua
1
2
3
Haumeno- Hopwsl 151 mapoxk
BAHUE MOKa3aTeIA I ] Il
1. Tpenen|2,5 (25) 2,2 (22) 2,0 (20)
npoynoctu  npu(0.9 (9) 0,9—1,3|0,8 (8) 0.8—1,2 0,8—1,1(8— 10)
cokatun, MIT a|(9—13)1—1,6 (8—12)
(krc/cm2) npu((10—16) 09—14 0,8—1 (8—10)
TEMIIEpPaTypax: (9—14)
a) 20°C =me 1—1.2 0,8—1 (8—10)
MeHee (10—12)
6) 50*C me
MeHee, Uil ac-
(banpTabeToHOB
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IIpakTuyeckas padora Nel8
Tema: OmnpeneneHue MCTUHHON U CpeHEl MVIOTHOCTH

Llenv 3anamus.
O3HaKOMUTHCS ¢ acanbTOOETOHOM U METOJAMHU OIPE/ICIICHUS CBOUCTB.
Koowt popmupyemoix komnemenyuii: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, 11K4.3,
[1K4.4
Coaep:xaHue NPaKTUYECKOr0 3aHITUSA
1. Ompenenenue cpeaHen MWIOTHOCTH acharbToOeTOHA
2. Ormpenenenue cpelHed TUIOTHOCTH MUHEpabHOW dacTu (ocToBa) acdanbTobe-
TOHA
3. OmpeneneHre NCTUHHOMN MJIOTHOCTH MHUHEPATLHOM YacTH cMecH M achaimbTobe-
TOHA PaCYETHBIM METOIOM
4. OmnpeneneHue UICTUHHOW MJIOTHOCTU cMecH U ac(aabToOeToHa

IHopsigok BbIMOJIHEHHSI PAa0OTHI

1. Onpenenenne cpenHei MIOTHOCTU acdaabToOETOHA

CpenHo0 MIOTHOCTh acanbToOeTOHA ONMpEenesstoT THAPOCTATUUECKUM B3Be-
IIMBaHKEM JJa0OpaTOpHBIX 00pa3noB. Tpu oOpasiia, U3rOTOBJICHHBIEC IO CTAHAAPTHOMY
METOJY, THIATeIbHO OOTHUPAIOT TKAHBIO M OYHUIIAIOT OT HATUMIIUX YacTull cMecu. O6-
pasiel B3BemMBaOT ¢ TOYHOCTHIO 0,01 T Ha Bo3gyxe, 3arem norpy:xatoT Ha 30 MUH B
cocyJl ¢ BojJioM, uMmerontuid temneparypy (20 + 2) °C, mocie 3Toro o0pasisl B3BEIIH-
BalOT B BOJIE, TEMIIEpaTypa KOTOPOM oJpkHA ObITh (20 £ 2) °C, BRITUPAIOT U BTOPUYHO
B3BEILIMBAIOT HA BO3/yXE.

CpenHioro IOTHOCTh 00Pa3IoB p“nm BEIYHUCIAIOT ¢ TOYHOCTHIO 110 0,01 1/cM3 1o
bopmyre

a
P m=mpg! (my—my).
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rae m — macca o0pasiia, B3BEIIEHHOTO Ha BO3Ayxe, T; M1 — macca oOpasua, BbIaEp-
’KAHHOTO B BoJI¢ B TeueHre 30 MUH U B3BEIIEHHOTO B BOJE, I'; M2 — Macca TOro e 00-
pasiia, BTOPUYHO B3BEIIEHHOTO HA BO3/IYXE, T.

3a pe3ynbTaT OINpeAesieHUus CpeAHel MIOTHOCTH MPUHUMAIOT CpefHee apudpme-
TUYECKOE 3HAYEHHUE PE3yJIbTaTOB OMNpENEICHUsI CPeIHEN IIOTHOCTU TpeX 0OpasIloB.
Ecnu pacxoxaenune Mexay HauOONBIIMM U HAUMEHBIINM PE3yJIbTaTaMH Mapalieib-
HBIX onpeneneHuit mpespimaet 0,03 r/cM3, TO MPOBOAAT MOBTOPHBIEC UCTILITAHUS U BbI-
YUCIISIIOT CpeTHeapu(PMETHIECKOE U3 MIeCTH 3HAYCHUH .

2. OnpeneneHue cpeaHel TUIOTHOCTH MUHEPATBHON YacTh (0CTOBa) acambrobeToHa

CpenHIol0 MIOTHOCTh MHUHEpaabHOM YacTu (ocToBa) acanbToOETOHA ONPENEsIOT
pacdyeToM Ha OCHOBAHHMH TMPEABAPUTEIHHO yCTAHOBJICHHOW CpelHEd TIOTHOCTU 00-
pasioB acanbToOETOHA 1O pa3zAeny | U COOTHOILIEHUS MUHEPATbHBIX MAaTEPUAJIOB U
outyma. CpeHIOI0 TUIOTHOCTh MUHEPAIBHON YacTh p*ym BRIUUCISIOT ¢ TOUHOCTHIO 0,01
r/cM3 o hopmyre

pm =pm (1+0.01 g5).
M — cpeaHsst MIOTHOCTh ac(hanbToOeToHa, r/cM3; gb — MaccoBas 10yl OUTymMa B cMe-
cu, % (cBepx 100 % MuHEpaIbHOM YacTH).

3. Onpenenenue UCTUHHOM TIOTHOCTA MUHEPAIIbHOM 4acTH cMecH u achanbToOeToHa
pacyeTHBIM METOIOM

HcTUHHYIO TIIOTHOCTh MUHEPAIBLHONW YacTu ac(abToO0ETOHA WM CMECU OINPEAEISIOT
Ha OCHOBAaHMH IPEABAPUTEIIBHO YCTAHOBJIEHHBIX HWCTUHHBIX IJIOTHOCTEH OTIEIBHBIX
MUHEPATBHBIX COCTABJISIIOIIUX (IIEOHS, MECKa U MUHEPAIBHOTO Topoiiika). UcTuHHy0
MJIOTHOCTh MUHEPAILHOM YaCTU CMECH p* BBIYHUCIAIOT ¢ TOUHOCTHIO 10 0,01 r/cm3 mo

bopmyie

" 100
pr= : : — .
QP+ G2 P2+ g3 s+ +qnl Pn
rae q1, g2, g3, ..., gn — MaccoBas JA0JS OTACTbHBIX MUHEPAIBHBIX MaTepUaIoB B MH-
HEpaJIbHOM 4YacTu cMecu wid acanbrodeTona, %; pl , p2 , p3, ..., pn — UCTUHHAA

TUIOTHOCTH OTJICIBHBIX MUHEPAIBHBIX MaTCPHUAJIOB, T/CM3.
4. OnpeneneHre HICTUHHHON TJIOTHOCTU CMECH U acdaabTo0eToOHa

HcTrHHYI0 TUIOTHOCTH CMECH U achaibTOOETOHA OMPEENSIOT PACUCTHBIM METOOM.
Ha ocHoBaHuM mpeaBapuTENbHO YCTAHOBICHHBIX MCTHUHHBIX IUIOTHOCTEW MUHEPATb-
HOI "acTu (OCTOBa) cMeCH WM acanbTOOETOHA MO pa3aeny 3, OuTyMa U UX Macco-
BBIX COOTHOIIIEHUH BBIUUCISIOT UCTUHHYIO TUIOTHOCTh CMECH WJIH acanbrodeToHa p*
¢ TounocTthio 70 0,01 r/cm3 1o hopmyiie
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rjae p* — UCTUHHAS TUIOTHOCTh MUHEPAIbHOM YacTu (0CTOBA) cMecu Win achanbroode-
TOHa, T/cM3; pb — UCTUHHAA MJIOTHOCTh BSKYIIETO, I/CM3; gm — MaccoBasi JIOJIsl MH-
HEpaJIbHBIX MaTe- puajoB B cMecH, % (mpunumaroT 3a 100 %); gbh — maccoBasi 1oJis
Ooutyma B cmecu i acanbrodetone, % (csepx 100 % MuHepanbHOM yacTn).

IIpakTuyeckas padora Nel9
Tema: OmnpeneneHue BOJOHACHIIICHUS U HA0OyxaHud acdaabTo0eTOHA

Llenv 3anamus.
O3HaKOMHUTBCS C acanbTOOSTOHOM U METOJAAMH OIPEIACIICHUS CBOWUCTB.
Koowt popmupyemoix komnemenyuui: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, 11K4.3,
I1K4.4
Coaep:kaHue NPaKTUYECKOT0 3aHITHS
1. Onpenenenue BoaoHACHIEHUs achanbTo0eTOoHAa U HalOyxaHus acaibToOeTO-
Ha
IMopsiiok BeINOJIHEHHsI padOThI

3a BeIMUMHY BOJOHACHIIIEHHS 00pa31oB ac(hanbToOeTOHAa MPUHUMAIOT KOJINYe-
CTBO BOJIbI, TIOTJIONIEHHOE 00PAa3I[OM TP 3aJJaHHOM PEKUME HACHITIICHUS. BotoHACKI-
IIICHUE OMPENEIIAIOT Ha 00pasiiax, paHee UCIOJIb30BAaHHBIX JIJIS OMPEACIICHUs CpeIHen
MJIOTHOCTH.

OO6pa3isl achanbToOeTOHA MOMEIIAIOT B COCY] C BOAOMW, TEMIIEpaTypa KOTOPOit
(20 = 2)°C. YpoBenb BO/IbI HaJ 00pasiamMu J0keH ObITh He MeHee 3 cM. Cocyj ¢ 00-
pasilamMy yCTaHABJIMUBAIOT B BAHHY WJIM 10| CTEKJITHHBIN KOJITIAaK BaKyyM-TIpuOopa, rie
CO3/1al0T U nojajepxkuBaroT octarouHoe aasiaeHue 2000 ITa B Teuenue 1 4. 3aTem nas-
JIEHUE JOBOJAT A0 aTMOC(HEPHOTO M 00pa3IThl BHIAEPKUBAIOT B TOM K€ COCYJIE C BOJAOU
nipu temreparype (20 £+ 2)°C B Teuenue 30 MuH.

[Tocie aTOoro 0Opa3Ibl U3BJICKAIOT U3 BOJBI, BBITUPAIOT MSATKONH TKaHBIO M B3Be-
IIMBAIOT Ha BO3yXe ¢ ToUHOCThIO 0,01 r. YBenudueHnue macchl 00pasiia COOTBETCTBYET
KOJIMYECTBY IMOTJIONICHHOW oOpa3ioM Bojbl. IIpupamienne Maccbl 00pasiia, OTHECEH-
HOE K MEepBOHAYAIbBHOMY 00beMy 00pasiia, COCTABISET €ro BOJAOHACHIIICHHUE 110 00be-
MYy.

Bononaceienune W oOpasiia B mpoiieHTax BRIUUCISIOT 110 (hopmyJie
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_my—m
m, —m,

w 100,

rjae m — Macca oOpaslia, B3BEIIEHHOIO Ha BO3/ayxe, I'; M1 — macca oOpasua, BbIIEp-
’KaHHOTO B BOJI¢ B TeueHue 30 MUH U B3BEUIEHHOTO B BOJIE, T; M2 — Macca Toro e 00-
pasiia, BTOPUYHO B3BELIEHHOTO Ha BO31yXe, I'; M3 — mMacca HaChIIEHHOTO BOAOW 00-
pasiia, B3BELIEHHOTO Ha BO3/yXe€, T.

3a pe3ynbTar onpeneraeHusl IPUHUMAIOT OKPYTJIEHHOE J0 MEPBOT0 JECATHUYHOTO
3HaKa cpeiHee apu(PpMETHUECKOEe 3HAUCHHUE TPEX ONpeAeTICHUI.

JlabopaTopHnasi padora Nell
Tema: OmnpeneneHue mpeaesa NPOYHOCTH NMPH c:xkaTuu. Mapka

Llenv 3auamus:

O3HakOMHTHCS ¢ acaIbTOOETOHOM M METOJIaMH OIIPE/IEIICHUS CBOMCTB.
Koowt popmupyemoix komnemenyuii: OK 2,3,6,7,9, I1K1.3, 11K2.1, T1K3.2, T1IK4.3,
I1K4.4

Coaep:kaHue MPaKTUYECKOT0 3aHSITHS
1. Onpenenenue npenena IPOYHOCTH TPHU CHKATHH

IHopsigok BeIMOJIHEHHSI Pa0OTHI

Jlst onipeiesieHus npezesnna NpouYHoCcTH achanbToOETOHA MPU CKATUU UCTIOJIb-
3YIOT MPECC ¢ THAPABINIECKUM TpuBoaoM ¢ Harpy3kamu oT 50 1o 100 kH mo 'OCT
28840. CunmonzmepuTenb npecca J0JKEH 00eCeuuTh ONpeieJieHUe pa3pyliatoniei
Harpy3ku ¢ TouHOCThIO 10 0,05 MIla niis o6pa3ioB, UMEIOIIUX TPEAE MPOYHOCTH
nipu cxatuu MeHsble 1,5 MIla, u ¢ Tounoctsio 0,1 MIla nist 06pa3ioB, UMEOITUX
Mpeell MPOYHOCTH npu cxaTuu oomsiie 1,5 MIla.

[Ipenen npouHocTy achanibTOOETOHA MPU CIKATUM ONIPEICSIAIOT Ha IIUIUHIPUYC-
CKHMX 00pa3iiax, U3rOTOBJIEHHBIX U3 ac(PanbTOOETOHHBIX CMECEH B COOTBETCTBUU C a3-
nenoMm 1. Ilepen ucnsiTanreM 00pasilbl BRIICPKUBAIOT MIPH 33JJaHHON TeMIIepaType
(50 £ 2)°C, (20 + 2)°C wu (0 + 2)°C. O6pasip ropsgero achaibToOETOHA BBIACPIKHU-
BAaIOT B TeueHUe | 9 B BOJsIHOM 6aHEe eMKOCTHIO 3...8 11 (B 3aBUCHMOCTU OT KOJIMYECTBA
1 pazmepoB oopasioB). Temmeparypy (0 + 2)°C co3aar0T CMEIIEHUEM BOJIBI CO JIHJIOM.
Jlns onpenesieHus mpeielia MPOYHOCTH MPH CHKATUHU B BOJIOHACHIIIIEHHOM COCTOSIHUU
MCIOJIb3YIOT 00pa3Iibl, UCIIBITAHHBIE HA BOJIOHACHIIIICHHE.

Hacebiennsie Boaoi 00pasiibl ocie B3BEIIMBAHMS HA BO3/yXe CHOBA MOMeEIlla-
et Ha 10...15 muH B Boay, TemnepaTypa kotopoit (20 + 2)°C, a nepe UCIIbITAHUEM
BBITUPAIOT MATKOM TKaHbIO WK (PUIBTPOBAIBHON OyMarou.
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[Ipenen npouHocTy pu CxKATHH ac(hambTOOCTOHHBIX 00pa3OB OMPEAETSIOT Ha
npeccax mpu ckopoctu aepopmupoBanus odpasiua (3,0 £ 0,5) Mmm/MuH.

[Tepen nmpoBeeHNEM UCIIBITAHUS HA Ipeccax ¢ THIPaBIMYECKUM ITPUBOJIOM
CJIEyeT YCTaHOBUThH CKOPOCTh XOJIOCTOTO X0/1a opuiHs 3 MM/MuH. O0Opasen, u3Bie-
YEHHBIN U3 BOJSHOMN WM BO3AYIIHON OAaHU, yCTaHABIMBAIOT B LIECHTPE HIXKHEN TUIUTHI
npecca, IpeaBapUTEIbHO MOJIOKUB 110 00pa3ell U Ha HETO IJIOTHYIO Oymary Wi Kap-
TOH (AJ11 YMEHBILIEHUS TIOTEPh TEILIa). 3aTEM OIYCKAIOT BEPXHIOKO IUIUTY U OCTaHaB-
JIMBAIOT €€ BBILLIE YPOBHS MOBEPXHOCTU oOpasua Ha 1,5...2 mMm. [locne atoro Bkiroua-
10T DJIEKTPOJIBUTATENb MIPecca U HAUMHAIOT Harpykath oOpasel. [[1s moBbIeHus o4-
HOCTHU OTIpEIeNICHUs Tpe/iesia MPOYHOCTH IPU CKATUU PEKOMEHTyEeTCS UCIIOJIb30BaTh
mapHUpHOE ycTpoicTBO (puc. 40), npeacTasisitoniee co00il IB€ METAIIMYECKUE TIIa-
CTHHBI C PACIIOJIOKEHHBIM MEXIY HUMH CTaJIbHBIM IIAPUKOM JUAMETPOM 6—8 MM.
[HapaupHOE yCTPOICTBO 0OECreunBaeT paBHOMEPHOE paclpeiesieHue Harpy3KH 1mo
BCEH IUIOIIA U TopLa 0Opaslia B CiIydyae HelapajlleIbHOCTH OCHOBAHUN 00pa31oB.

MaxkcumanbHOE OKa3aHUE CUJIOM3MEPUTENS] IPUHUMAIOT 32 Pa3pyLIAIOIIYIO

Harpys3Ky.
[Ipenen mpoyHOCTH MpU CKATUU 00pa3iia Reow BHIYUCIIOT 10 popmyiie
_P ]
Reze =107

rae P — pa3pymaromas Harpyska, H; F — mepBoHavanpHast miiomaas momnepeqyHoro
ceuenus oopasua cm2; 1072 — ko uuument nepecuera 8 MIla.

3a pe3yabTaT ONpeesICHHs MPUHUMAIOT OKPYTJICHHOE JI0 TIEPBOTO JAECATUYHOTO
3HaKa cpenHee apupMeTUIeCKoe 3HaUCHHE UCTIBITAaHUI Tpex 00pa3IioB.

Puc. 40. [llapuupHOe ycTpoicTBO: 1 — mapuk cTaibHON AMaMETPOM 6—8 MM; 2 — Me-
TaJUIMYECKHE TUIACTUHKH; 3 — POKJIAJKa U3 IIOTHOM Oymaru; 4 — oOpaserr achanbTo-
O6eToHa
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JlaGopaTopnas padora Nel?

Tema: IlpuroroBjeHue 00pa3uoB U3 TPYHTOB, YKPENJIEHHbIX OJHUM W3 MHUHe-
paJbHbIX BsKymux (memenrom) nmo CH 25.

Llenv 3auamus:
O3HaKOMHTBCS C BUJIAMU YKPEIJICHUS TPYHTOB, pACCMOTPETh UX CBOMCTBA, I10-
3HAKOMHUTHCS C TPEOOBAHUSMU. .
Koowt popmupyemoix komnemenyuu: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, 11K4.3,
I1K4.4
Coaepxkanue NPaAaKTUYECKOr0 3aHATHUS
1. IlpuroroBneHue oOpa3LOB U3 TPYHTOB
2. YKpeIUICeHHBIX OAHUM M3 MUHEPATbHBIX BOKYIIUX (IIEMEHTOM)

IHopsinok BeIMOJIHEHNSI padOThI

FPYHT - 3TO JIF00ast TOpHasd Imopoaa, 1ImodBa, HCKYCCTBCHHOC 06paSOBaHI/I€, Clia-
raromuc BerHI/Iﬁ CJION 3e€MHOU KOPbI, U3Yy4aCMbIC KdK MHOT'OKOMIIOHCHTHBIC CHUCTC-
MbI, U3MCHAIOINNECCA BO BPEMCHH U UCIIOJIb3YCMBIC IIPU BO3BCACHHNHU MHKCHCPHBIX CO-

OpY>KEHHI B Ka4E€CTBE OCHOBAHUS, CPE/Ibl UJIM MaTepHaIa.

BUABI TPYHTOB

PaccmaTtpuBasi pa3nuuHbie BUJBI TPYHTOB, CIEAYET YUYUTHIBATh, YTO OHHU IO Xa-
paKTePy CTPYKTYPHBIX CBSA3€M MOIPa3AEIISIOTCA Ha CIIEIYIOIINE KIacChl:

o C YKECTKMMH (KpUCTAUIM3aUMOHHBIMHA) CTPYKTYPHBIMU CBS3SIMU
(k7macc cKalbHBIX TPYHTOB) K KOTOPBIM OTHOCSITCSI MarMaTW4yeckue, meramopduue-
CKHE, 0Ca/I0YHbIE CLIEMEHTUPOBAHHBIE U HCKYCCTBEHHBIE);

o 0€e3 JKEeCTKUX CTPYKTYPHBIX CBfA3€H (KJlacC HECKAJbHBIX JIUCIEPC-
HBIX TPYHTOB) K KOTOPBIM OTHOCATCS OCaJOYHbIE HECLUEMEHTUPOBAHHBIE M HCKYC-

CTBCHHBIC.

TPEBOBAHUA KIPYHTAM

OnBIT CTPOUTENHCTBA aBTOMOOMIIBHBIX JOPOT TOKAa3all, YTO YKPEIJICHUE TPYyH-
TOB JI0OABKaMM BSDKYIIMX M APYTHX BEMIECTB ObIBaeT d()(PEKTUBHBIM JIUIIL MPU BBI-
MIOJTHEHUH CIIEAYIONTNX TPEOOBAHMIA:
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PaBHOMEpHOE pacmpeeseHue BsDKYIIETO BEIIeCTBa B TPYHTE C TOYHBIM COOJTIO-
JICHUEM YCTAaHOBJICHHOM JO3UPOBKH IIEMEHTA, OUTYyMa, CHHTETUYECKUX CMOJI U IPYTUX

BCIICCTB.

YerHJ'IGHHI)IC I'PYHTBI JOJIZKHBI O6JI3,Z{&TB OIIPCACIICHHBIMH TCXHHUYCCKHUMMU I10-

Ka3aTeJsIMU:
o MEXaHUYECKON IPOYHOCTHIO
° BOJIOYCTOMYHUBOCTBIO
o MOPO30CTOMKOCTBIO

KITACCUOUKALMA T'PYHTOB 110 CTEIIEHM ITPUT'OAHOCTHU JJIA
YKPEIUIEHMA BSOKYIIIMUA MATEPUAJTAMUA

Bce rpyHTBI 10 CTENEHH UX NPUTOJHOCTH ISl YKPETUICHHS! BSXKYIIUMHU MaTepH-
aJamMy NOJPa3AENSIIOTCS HA TPU TPYIIIIbL:

o IPUTOJTHBIE;
J YCIIOBHO HEMPUTOAHBIE;
o HETIPUTOJHBIE.

[Ipuroansie rpyHTHI MOAPA3AETAIOTCSA Ha yeThipe noarpynmnst: 1A, 16, IB, 1T

[Toarpynma A BkIItOUaeT KPYyMmHO- U MEIKOOOJIOMOYHBIE TPYHTHI B €CTECTBEH-
HOM BHUJIe, HauboJiee MPUTOAHBIC ISl YKPETUICHUS JIIOOBIMU METO/IaMU (XapaKTepu3y-

10TCsl HarOoJsiee BBICOKMMU MOKa3aTeIsIMUA MTPOYHOCTH).

[Toarpynmna 1b BkItoyaeT necyaHsle, CylecyaHble U JIETKOCYTJIMHUCTBIE TPYHTHI,

d TaK¥KC IMCCYAHO-TJIMHUCTBIC CMCCHU OIITUMAJIBHOTO I'PAHYJIOMETPUICCKOTO COCTABA.

[Toarpynmna IB BKIHOYAET CYTrIIMHUCTBIE M TSKEIOCYTJIMHUCTBIE TPYHTHI MbLIE-
BaTbIX M HENBUICBATBIX PA3HOBUIHOCTEM, XapaKTEPU3yEeMble OTPAHMYCHHOU NPUTOA-
HOCTBIO ()11 HUX PEKOMEHAYETCS NMPUMEHEHHE KOMIUIEKCHBIX MET0/0B). Pa3menbue-

HHUC OTUX I'PYHTOB IIPOU3BOJAAT MHOTOKPATHBIM ITPOXOJOM I'PYHTOCMCECHUTCIbHBIX Ma-
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IOIWH IO OJHOMY CJICAY WJIN IMPOAOJIKUTCIIBHBIM IMCPEMCIINBAHHUCM B CTALITMOHAPHBIX

YCTaHOBKax.

[Toarpynmna 11" BKItouaeT necYaHUCTHIE U MbLIEBATHIC TJIUHBI, KOTOPHIC SIBIISIOT-
Csl YCJIIOBHO MPUTOAHBIMU ISl YKperuieHus. ['pyHThI, BKIIOYEHHBIE B 3Ty MOJATPYIIILY,
JIOMYCKAeTCsl MOJBEPraTh YKPEIUICHUIO JIUIIb IPU UCIOJIB30BAHUU T0OABOK aKTUBHBIX

BCIICCTB.

YcinoBHO HCIIPHUI'OOHBIC TI'PYHTBI. OTta I'pyIiiiia BKJIHOYacCT prrIHOO6JIOMOLIHI>I€
HCCBA3HBIC KaMCHHBIC ITOPOAbI, HC IMPUIOAHBLIC JIA YKPCIUUICHHA JIMIIOb 110 ITPHYHUHC

MaJIOro CoACpKaHu:A IICCYaHO-TIIMHUCTBIX (bpaKIII/Iﬁ.

Henpuroansie TpyHTHI NPEICTABICHBI KUPHBIMU BBICOKOIUIACTUYHBIMU TJIMHA-
MU, 00JIaJIal0IKUMH OOJIBIIION CBA3HOCTHIO B CYXOM COCTOSIHUU. Takue rpyHTHI Tpely-
IOT KOJIOCCAJIbHBIX 3aTpaT MEXaHWYECKON SHEPIHH Ha 00pabOTKy U YpE3MEPHOIO pac-

X04a BsKYIICTO, YTO 9KOHOMHWYCCKH HEBBLII'OAHO.

YKPEIUVIEHUE I'PYHTOB MHMHEPAJIbHBIMU BAKYIIUMU MATEPU-
AJTAMUA

Marepuanbl: TOPTIAHALIEMEHTHI, MIIAKOIMOPTIAHAUEMEHTBI, W3BECTKOBOIILIA-
KOBBIE, TUIICOLIIAKOBBIEC IEMEHTBI, U3BECTh TAllICHAs U HEralleHas, CUJIMKaT HaTPUs

['pyHTBI: CYTJIMHKH, CYNIECH, TPABEIIUCTHIE U IIEOEHUCThIE TPYHTHI.

CBolicTBa YKpEIJIEHHBIX TPYHTOB:

Bricokass mMexaHuueckas IIPOYHOCTb M CBA3HOCTBb, BBICOKAd MOPO30- M BOJO-
YCTOﬁqHBOCTB, IJIOXO0€ COIMMPOTUBJICHUEC UCTUPAHUIO

Brimonnenne paboThI:
[Tpu rieMeHTaIMU TPYHTOB MPOUCXOAAT CIICTYIOITUE TIPOIIECCHI:

L XUMHUUYCCKHUC - THApaTalus U THAPOJIN3 HEMCHTHBIX 3CPCH;
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o (GU3UKO-XUMUYECKHE - OOMEHHBIC TOTJIOMIEHUS MPOAYKTOB THAPOJIH3A
[IEMEHTa TOHKOJMCIIEPCHON 4YacThlO0 TPyHTa, HEOoOpaThMasi KoaryJssius, MUKpoarpe-
TUPOBAHUE, LIEMEHTALUS;

o du3nuecKrue U MEXaHUYECKHUE - pa3MeIbueHHE TPyHTa U TIepeMelInBaHue
C LIEMEHTOM.

JI1st ykpernieHusi TPYHTOB IIEMEHTOM Heo0X01MMo He MeHee 8% u He Oouee 18-
20% muHEepanbHOTO BSHKYIIETO. [IpOYHOCTh YKPEIUIEHHOTO IPpyHTa B 3aBUCHMOCTH OT

kiacca kojeonercs ot 1,0 no 6,0 Mlla, koaddunment Mmopozocroiikoctu - ot 0,65 10

0,75.

[Ipu ramenun 1 xr u3BecTH BhIENAETCS 277 Kaji, 00beM MPU 3TOM yBEIUYUBa-
erca B 2-2,5 pasza. M3BecTh nmpuUMeHsETCS Kak J0o0aBKa MPU KOMIUIEKCHOM YKperie-
HUU. ONTUMAJIBHOE KOJUYECTBO TAllIEHONW U3BECTHU JJI PA3JIUYHBIX TPYHTOB HAXOJIUT-
cs B nipenenax ot 5 1o 12%. I'amenas u3Bects gaeT HauOoIbIIUN 3P GEKT Npu BBEIEC-
HUU €€ B IPaBUil C MbUIEBATO-TJIMHUCTBIM 3aMOJHUTENIEM, TSKEIbIMU CYTJIMHKAMU U
mHaMu. [Ipu 5TOM U3BECTH BCTYMAET B XMMUYECKOE U (PU3UKO-XMMUYECKOE B3aUMO-
JNEeUCTBUE C TOHKOJUCIEPCHBIMU YacTUIlaMUu. J[JIs yKpersieHusl TIUHUCTBIX Tepe-
YBJIQKHEHHBIX TPYHTOB, UMEIONTUX BIAXHOCTh Ha 4-6% BbIIIe ONTUMAIBHOMU, YPdeK-

THUBHO IIPUMCHATH MOJIOTYIO HCI'allICHYIO U3BCCTh.

CrnaHUeByIO 30/1y-yHOC CyXOTro 0TOOpa B KaU€CTBE CAMOCTOSITENIbHOTO BSLKYIIIE-
ro HAJICKUT MPUMEHATh MPU YKPEIUIEHUH KPYIMHOOOJIOMOUYHBIX TPYHTOB ONTHUMAJIb-
HOTO M HEONTHUMAJIBHOTO TPaHyJIOMETPUUECKOTO COCTaBa, CYIECEil, IECKOB I'PaBEIIH-
CTBIX, KPYIIHBIX, CPEIHUX, MEJIKUX. [[03UpOBKY 3016l Ha3Ha4yatoT HE MeHee 15-20% B

coueTanuu ¢ 4-6% nementa win 5-8% HU3BECTHU OT MACCHI CMECH.

JlabopaTtopnast pa6ora Nel3
Tema: Onpenenenne NPOYHOCTH YKPEIJIEHHBIX IPYHTOB MPH CKATHU U PACTSI-

skenuun mo CH 25.
Llenv 3auamus:
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O3HAaKOMUTKCS C BUJAMU YKPETUICHHUS TPYHTOB, PACCMOTPETh UX CBOWCTBA, TMO-
3HAKOMUTLCS C TPEOOBAHUSIMH.
Koowt popmupyemoix komnemenyuii: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, T1K4.3,
I1K4 .4
Coaeprkanue NpaKTHYECKOr0 3aHATHUS
1. Omnpenenenue MPOYHOCTH IIPH CHKATUU
2. OnpenerneHre NPOYHOCTH MIPU PACTHKEHUH
Iopsiiok BHINOJTHEHUST PA0OTHI

1. OrnpeneneHue NPOYHOCTH MPU CKATUH

[IpOYHOCTH TPYHTOB YacTO ONPEAEISAIOT IyTEM UX Pa3/IaBIMBaHUSA B YCIOBMIX
cBOOOHOrO OOKOBOTO paciupenus. Pa3pyiaroias cuia npu 3ToM AEHCTBYET TOJIBKO
B OJHOM HAIPABJIEHUHU, TO3TOMY TaKOE€ MCHBITAHUE HA3BIBAIOT OJHOOCHBIM C)KAaTHUEM,
T. €. BBIIIOJIHSIETCS YCIOBUE IPENEIBHOTO COCTOSIHHS TPYHTOB

ol >62 =63 =0.

ol

g2=03=0 og2=03=0

Pucynok- Cxema ycioBus paboThl TpyHTa [IPU OJTHOOCHOM CXaTUU

Pacuer COIIPOTUBJICHUSA CXKATHUIO IIPOU3BOJAHUTCA HAa OCHOBEC IPCAITIOJIOKCHUA 00

OJTHOPOJTHOM HANPSKEHHOM COCTOSIHMH 00pasiia TpyHTa 1mo Gopmysie:

Ppas
OCK = P

rne Ppasn — ycunue pa3gaBiuBaHus;
F — momaasr monepevyHoro ceueHus: oopasia, Mm2.

Crnemyer OTMETHTh, YTO HCIBITAHUE HA CXKATHE HEOOXOIUMO MPOBOIUTH INPH
COOTHOIIEHUH BBICOTHI 0Opasia Kk aquametpy h/d > 2. 910 00ycinoBieHO TeM, 4TO MpU
HArpy’»kKeHHU TPyHTa B HEM BO3HUKAIOT 30HBI YIUIOTHEHUS (a) pucyHka. [loaTomy npu
h/d<2 3Tu 30HBI BCTYIAIOT BO B3aUMOJICHCTBUE, OTCIOAA BO3HUKAET JOIMOJHUTEIIbHAS
MPOYHOCTH TPYHTA, T. €. IOJTyYaeM 3aBHIIICHHBIC 3HAYCHUS GCK..
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PucyHOK- 30HBI YIUIOTHEHHS

Fpa(bnqecm/l IIPOYHOCTD Ha CKAaTHUC MOXKXKHO BBIPA3UTH ITIOCPCACTBOM Kpyra Mopa

N :

o3=0 ol=0cH.

L 4

Pucynok -IIpounocTs Ha cxxaTue

IIpo4HOCTH HA OTHOOCHOE CXKATHUE IPEACTABIACT 10 U3BECTHOU CTEIIEHU YCIIOB-
HYI0 XapaKTEPUCTUKY MPOYHOCTU IPYHTA, 3aBUCSIIYI0O OT MHOTHX (pakTopoB. Tem He
MEHEE, ONPEACIICHUE GCK B MHKEHEPHO-TCOJIOTHYECKON IIPAKTUKE IIUPOKO pacIpo-
CTPaHEHO, TaK KaK MO3BOJIAET MPUOIMKEHHO OIICHUTh HECYILYIO CIIOCOOHOCTh (yHIa-
MEHTa Ha CKaJIbHbIX I'PYHTaX, ONpPEACNIUTh CUEIJIECHUE U YroJl BHYTPEHHEro TPEHUs

IIOPOAbI 1 OLCHUTL €€ IIPOYHOCTD KaK CTPOUTCIIbHOI'O MaTCpHraia.

2. OnpezeneHne NPOYHOCTH MPU PACTSKEHUU

[IpoyHOCTH TTOPOA HA Pa3pbIB SBJISETCS OJHOW M3 BAXKHEUIIHNX XAPAKTEPUCTUK
MOPO/JIbI, OHA MOJKET OBITh IIMPOKO HCIOJIh30BaHA KaK JIJIi CPABHUTEIHHON OIICHKU

IMPOYHOCTHBIX CBOMCTB nopoad, Tak M JJid pacdy€Ta BCIMYHUHBI YIJla BHYTPCHHCTO TPC-
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HUs U ko3(pduumenta cuerieHus. OHO Tak ke Kak OJHOOCHOE C)KaThe MOJEIUPYET

paboty rpyHTa npu ycnosuu 61 >62 =63 = 0.

[IpouyHocTh MOpPOABI HAa OJHOOCHOE pacTskeHue(opac, MIla) BeIUHUCISIOT TIO
dbopmye:
_ Ppasgn
G pac. = —

rne Ppasn. — mMakcuManpHOE 3HAUEHHUE pacTATHBAIONIETO aaBieHus; F — mio-
1ab MONEPEYHOTO ceYeHus oopasiia.

['paduyeckn MPOUYHOCTh HA PACTSHIKEHHUE BBIPAXKACTCS Uepe3 KPyr HapsKEHUM
Mopa

N :

L 4

op.

Tabnuma- [IpouyHOCTh Ha pacTsKEHUE

DKcrnepUMeHTANIbHBIE TAaHHBIE TI0 TPOYHOCTH Ha C)KaThe M pacTshkeHue. B Tab-
JIMLIE IPUBEACHBI JaHHBIE [0 GCXK Uopac.

Tabnuua— [IpoyHOCTh Ha pa3pbIB GP U OJJHOOCHOE CHKATHEGCIK HEKOTOPBIX IO-
pox

["'opHast nopona n, % oCK, K['/cM2 op, kI'/cMm2
['paHuTHI 0,64 2640 44-121
J[naba3zbl — 900 50
KBapuuTthl 0,81 3280 67-159
Mpamopsl 0,46 1510 39-163
3BecTHSKH 9,22 1450 73
[Tecuannku — — 30-104

[ TuHUCTBIC CIaHIIBI — 180-260 10-80
Kamennas coJib — 90 15-50
Men 35 30-40 2—6
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W3 Tabauubl BUTHO, YTO MPOYHOCTh HA PACTSKEHUH HA NOPSAJO0K MEHbIIIE POY-
HOCTHM Ha CXXAaTHH. ODTO OOYCJOBJIEHO TEM, 4YTO TP OLEHUBAET TOJIBKO MPOYHOCTH
CTPYKTYpPHBIX CBSI3€H, a B MPOYHOCTU HA CKATHUE, KPOME MPOYHOCTU CTPYKTYPHBIX

CBSI3€M, YYACTBYIOT YK€ U CIIBUTAIOIINE CHJIBL.

JlabopaTtopnasi pa6ora Neld

Tema: TIpuroroBjieHue cMeceil M U3rOTOBJIEHHE 00Pa31[0B U3 I'PYHTOB, YKpeIl-
JICHHBIX 00pa00TaHHbIC OPraHUYEeCKUMHM BSIKYIIUMH MaTepHAIAMU.

Llenv 3auamus:
O3HaKOMHTHCS C BUIAMU YKPEIJIEHUSI TPYHTOB, pACCMOTPETh UX CBOMCTBA, I0-
3HAKOMUTKCS C TPEOOBAHUSAMH.
Koowt popmupyemoix komnemenyuri: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, 11K4.3,
I1K4.4
Coaepkanue NPaAaKTUYECKOT0 3aHATHUS
1. UsrortoByieHue oOpasIioB U3 TPYHTOB, YKPETUICHHBIX 00paOOTaHHBIE OPTaHUYECKU-
MU BSDKYIIIUMU MaTepuaiaMu
IHopsigok BeIMOJIHEHHSI PadOTHI

Marepuaisl: 6utymsl Bsizkue o 'OCT 22245-90 , sxxkuakue o I'OCT 11955-82, ner-
TH, OutyMHbIe 3MyJbcun 1o 'OCT 18659-2005, nerreBbie 3MynbCUU, TACTHI, BHICO-

KOCMOJIMCTBIE HEPTH.

CsolicTBa YKPCIJICHHBIX I'PYHTOB.

['pyHTHI IpHOOpETAIOT HEOOPATUMYIO CBSI3BHOCTH, BOJIOYCTOMYUBOCTD, BOJOHETIPOHH-
IIaEMOCTh ¥ CIIOCOOHOCTH K TIOBTOPHOMY YIUIOTHEHHUIO, XOPOIIIO COMPOTUBIISIOTCS UC-

TUPaHUIO

BrinostHeHns paboOThI

Meroa OuTymMHu3aluu OCHOBAH Ha BBEJICHUU B TPYHT OMTYMa B BSI3KO-KUJKOM U
AMYJILCUOHHOM COCTOSIHUSIX. BuTymMu3amus nopo/1 noapasiensieTcsl Ha TOpsAYyro U XO-
JIOHYIO.
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["opstyast GuTyMu3aIms TpUMEHSETCS I 3aKPETICHUS TPEIUHOBATHIX MOPOJ] C pac-
KpbIThEeM TpetuH 110 0,1-1mM,

XOJIOZHAS - JUIsl TPABEJIMCTO-TIeCUYaHbIX U necuanbix nopona ¢ Kg=10-100m/cyT.

SMYJIBCI/ISIMH Ha3bIBAIOTCA AUCIICPCHBIC CUCTECMBI, COCTOAIIMNEC U3 IBYX B3AUMHO HC-
PaCTBOPUMBIX BCIICCTB, U3 KOTOPBIX OJHO PACIIPCACICHO B APYT'OM B BUAC MCIIKUX

qacCTHIl.

HpI/IHI_[I/IHI/IEUIBHBIM OTIIMYNUCM TCXHOJOTHUH YKPCIINICHUA I'PYHTOB 6HTYMaMI/I OT TCXHO-
JIOTHUHM YKPCINICHUA MUHCPAJIbHBIMU BAXKYIIUMH ABJIICTCA COXPAaHCHUC B I'PYHTC IIPU

€ro U3MEeJIbYEHNH HanboJiee MPOYHBIX arperaToB pa3Mepom 2-4 MM.

['pyHTBI, yKpeIuIeHHbIe OUTYMOM, TIO IPUPOJIE CTPYKTYPHBIX CBA3EH OTHOCATCA K KOa-
T'YJSIIUOHHBIM CTPYKTypaM. Hausmydiue pe3ynbTarhl JOCTUTAIOTCS MPU YKPETICHU!
CYTI€CUaHbIX U JIETKOCYTJIMHUCTBIX TPYHTOB. HEeNPUTOIHBI 17151 YKpETIeHusI OuTyMaMu

TSAKCIIBIC CYTJIMHKHU, ITbIJICBATLIC INNIMHBI U IICCUAHBIC I'PYHTHI.

I[JIH IMOBBINICHUA Ka4YCCTBA I'PYHTOB, YKPCIUVICHHBIX OPTraHNUYCCKUMU BSKYIIUMHU MATC-
puajilaM, BBOIAAT PA3JIMYHBIC I[06aBKI/I B 3aBUCHUMOCTH OT HCIIOJIB3YCMOI'O BSOKYHICTO U
BHAa I'PyYHTa (I/I3B€CTB, ClIaHIeBasd 30J1a, 30J1a YHOCA, aMHHBI, CHHTCTUYCCKUC KUPHBIC

KHUCJIOTHI U JIp.).

yKDGHJ’IeHI/IC I'PYHTOB CMHTCTHYCCKHUMH ITOJIMMCPAMMU.

Cunrernueckue cMoJbl (heHoahopManbaeruaHbIe, MOYeBUHODOpMATbICTUIHBIC, (he-
HOJIPYpPYypoabHBIE, aHUIMHOGOPMATBACTUIHBIC) 00J1aIaI0T KOMILIEKCOM TTOJIOKH-

TCJIIBHBIX Ka4YCCTB:

® BBICOKMMH QIT€3MOHHBIMU U KOT€3UOHHBIMU CBSI3SIMU;
® PEryJIMpyeMbIM U OBICTPHIM OTBEPKIICHUEM CMOJIBL;

¢ BbLICOKMMH IPOYHOCTHBIMU CBOﬁCTBaMH;
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¢ CpPaBHHUTCIIBHO HEOOJIBIITIM pacxoaomM CMOJIbBI.
CuHTEeTHYECKHE CMOJIBI AOJUKHBI OTB€YATh CICAYIOIIUM Tp€60BaHI/I}IMI

® DPACTBOPUMOCTH B BOJIE IIPU BBEJICHUU B TPYHT;

® HEpPacTBOPUMOCTH B BOJIE U HECMAUMBAEMOCTh II0CJIE OTBEPKICHUS;

e xoporuas aare3us (MPUIHIAEMOCTbD);

® BBICOKHE MEXaHUUECKHUE CBOICTBA;

® CIOCOOHOCTH CaMOITPOU3BOJIBHO PACTEKATHCS 110 MOBEPXHOCTH YBIAKHEHHOTO
IPYHTA;

® OTHOCHUTCIbHAA AJCHICBHU3HA.

I[JI?I YKPCIUICHUA CUHTCTUYCCKUMHU CMOJIaMHU HauoOoJiee IIPUI'OAHBI T'PYHTBI OIITUMAJIb-
HOTO I'PaHyJIOMCTPHUICCKOI'O COCTaBa C pH < 7,0, HCIIPHUI'OJHBI Kap6OHaTHBIC TAXKCIIBIC

CYIJIMHKH, JICTKUC U TAKCIIBIC CYIJIMHKHU, I'TIMHBI.

JlabopaTtopnasi paGora Nel5

Tema: OmnpeneneHue cpeaHei IVIOTHOCTH 00pa3LoB M Npeae/ia MPOYHOCTH NPH
CHKATUM U M3ruode.

Llenv 3anamusi.

O3HAaKOMHUTKCS C BUAMHU YKPETUICHHUS TPYHTOB, PACCMOTPETh UX CBOWCTBA, IO~
3HAKOMUTKCS C TPEOOBAHUSIMH.
Koowt popmupyemoix komnemenyuii: OK 2,3,6,7,9, 11K1.3, TIK2.1, TIK3.2, 11K4.3,
I1K4.4

Coaep:xaHue NPaKTUYECKOT0 3aHATHUS
1. OmnpeneneHnne cpeTHEH MIOTHOCTH 00PA3IIOB
2. Ormpenenenue npejena MPpoOYHOCTH MpU CxaTuu U n3ruode (cm. Jlaboparop-
HY10 paboty Nel3)

IHopsinok BbINOIHEHHS PadOTHI

1. Onpenenenue cpeaHe MIOTHOCTH
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[110THOCTB — 3TO OTHOIIEHUE MACCHI IPYHTA K €ro 00bemy. M3mepsercs B r/cm’.
Pa3nmuyaroT mIoTHOCTh YaCTHI] TPYHTA, INIOTHOCTh TPYHTA B €CTECTBEHHOM CO-
CTOSIHUU U IUIOTHOCThH CyXOTro IpyHTa (CKeJieTa IPyHTa).

[110THOCTB YacCTHUIl TPYHTA PaBHSAETCS OTHONMIEHUIO MAaCChl MUHEPAIIbHOW YacTH
IpyHTa K ee 00beMy

FT:

P

A

s, T/em®

['zie: ps — INIOTHOCTB YACTHI] FPYHTA, T/cM®; Ms — Macca MUHEPAIBLHOM YacTu
rpyHTa, T; Vs — 00beM MUHEPAIBLHOM YaCTH IPYHTa, CM>,

IInoTHOCTH I'pyHTa B €CCTCCTBCHHOM COCTOSHUHU PABHACTCA OTHOIICHHUIO MAaCChI
I'pyHTa, COCTOAIICTIO M3 MUHCPAJIBbHBIX YaCTHILI, BOAbI K BO3/yXd, K €TO O6T)€My

p=2
¥, r/em®

['zie: p — MIOTHOCTH YACTHUIL TPYHTA B €CTECTBEHHOM COCTOSIHUH, T/cM3; M — Mac-
ca rPyHTa B IIPUPOIHOM COCTOSTHUM, T; V — 00beM IpyHTa, cM>,

[1m0oTHOCTB CyXOTO IpyHTa — 3TO OTHOIIEHHE MACChl CYyXOT0 TPyHTA K €ro 00be-
My

My
Pz=—
¥ rlem®

['z1e: pg — IUIOTHOCTH CYXOTO IPYHTAa, I/cM®; Mg — Macca BBICYIIEHHOTO IPYHTA, T;
V — 06beM rpyHTa, cM>,

[InoTHOCTH CYXOro IrpyHTa MOXHO OIIPCACINTD 3HAA CI'0 IIPUPOAHYIO BIIA)KHOCTD

o
1+ r/em®

Pz=

I'ne: W — ectecTBeHHas BIaKHOCTD B JIOJISIX €IUHUIIBI.

[110THOCTH TPpyHTA ONPEEISIETCS €r0 MOPUCTOCTHIO. Pa3mu4aroT abCoMOTHYIO
MOPUCTOCTH U KOO (PUIIMEHT MOPUCTOCTH.

AOCOI0THAsI TOPUCTOCTh — ATO OTHOIIIEHHE 00BEeMa MOp K 00beMy rpyHTa B %
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I'ne: n — abGcoroTHAs MOPUCTOCTD, Y.

KoadduuneHT nopucTocTi — 3T0 CTENeHb MOPUCTOCTH IPYHTA MU OTHOIICHUE
o0beMa 1op K 00bEMY MUHEPAJILHOM YacTh IPyHTa

p:,_ﬁ_ﬂ.’
2{?&'

g =

['ne: e — k03 GHULIUEHT TOPUCTOCTHU B AOJSAX SIUHUIIBI.

J1y1st mepecyeTa MOPUCTOCTH U KOA(PPHUITMEHTA TOPUCTOCTH UCTIOIB3YIOTCS (Pop-
MYJIbL:

&
Fi=

i+a

b2
&=
1—-w

I'ne: n — abcotoTHAS MTOPUCTOCTD, B JIOJSAX €IMHUIIBI

Koadduiment nopuctoctr nonoxkeH B OCHOBY KilacCU(PHUKALUK TPYHTOB 110
IUIOTHOCTH.

Err g

£

Pz=—7
¥ r/em®

JlabopaTtopHasi paGora Nel6

Tema: OmnpeneneHue BJIAKHOCTH, IVIOTHOCTH, JUHEHHON U 00bEMHON YCYIIKHU
apesecunbl 10 'OCT 164837. Onpeaesienne npeaesia NPpOYHOCTH MPHU CiKa-
THH BA0JIb U monepek BoJOKOH 1o I'OCT 16483.10-u 'OCT 16483.11.
Llenv 3auamus:
O3HAaKOMMTBCS CO CBOMCTBAMU JIPEBECHHBI 1 METOJIAMHU ONPENIETIEHUS €€ XapaK-

TEPUCTHK.

Koowvl popmupyemvix komnemenyuti: OK 2,3,6,7,9, I1K1.3, TIK2.1, [1K3.2, T1K4.3,

11K4.4

ConepxkaHue NPaAKTHYECKOI0 3aHATHUS
1. Onpenenenrie BIaKHOCTH APEBECUHBI
2. Ornpejenenue MIOTHOCTU JPEBECUHBI

115



3. OmpeneneHue TMHEHHON U 0OBEMHOM YCYIIKH TPEBECHHbI
4. OmnpeneneHue mpeesa NpOYHOCTH TPU CXKATHH BJOJb U MOTIEPEK BOJIOKOH

IMopsaok BeINOJTHEHUS] padOTHI

1. Onpenenenue BIaXXHOCTH JPEBECUHBI

B pactyiiem aepeBe Bojia MOXKET ObITh KaMWJUISIpHASI, KOJUIOUAHO-TIOTJIOIICHHAS,
TUTPOCKOINNYECKAsI M XUMHUYECKU CBSI3aHHAsl. [ 1aBHYIO MacCy COCTaBIIET KaWJLISIPHAS
U TUrpockomnuueckasi Boja. [Ipyu BhICBIXaHWM W3 JPEBECHMHBbI BHAYajl€ BBIJCISCTCS Ka-
NWUIAPHAs, 3aTEM TUIPOCKONMYECKas BOJA. BIIaKHOCTh IpPEBECHHBI, COJEp Kalllei
TOJIBKO TUTPOCKOMUYECKYIO, KOJUIOMAHO-TIOTIIOMICHHY0, XUMHUYECKH CBSI3aHHYIO BOJY,
COOTBETCTBYET TOYKE HACBIIIECHUSI BOJIOKOH, KOTOpasi KOJeONeTcs Uil pa3IuyHbIX Jpe-
BECHBIX MMOpoj B mpenenax 25-30%. BraxxHocTs — CyIiecTBEHHBIN (pakTop, 00YCIOBIH-

BAIOIIWN POYHOCTH, INIOTHOCTh U IPYTHE CBOMCTBA.

IIo cTeneHu BIa)KHOCTH (B %) APCBCCHUHY ACJLAT Ha CICAYIOIIUC I'PYIIIIBI:

Bozaymuo-cyxas . . . 10 —15;
[Tonycyxas . . . 20— 25;
Coipas . . .Ooisee 25.

Matepuanbi: 00pasiibpl IPEBECUHBI MAaCCOM HE MEHee 5 T.

IIpubopsl 1 NpUCcHOcoOJeHNsI: CTEKISIHHBIN OIOKC C KPBIIIKOM; 3JEKTPOHHbIE
BECHI; CYIIMJIBbHBIN IIKa(; S5KCUKATOp ¢ 0€3BOJHBIM XJIOPUCTHIM KaJIbIIUEM HIIU CEPHOM

KHUCJIOTOM.
Xoa padoTbi
1.B3BecuTh CTEKIISTHHBIN OFOKC C KpBIKOW M ¢ TouHocThio g0 0,001 r.

2.IlomecTuTh B OIOKC MPOOY, 3aKPBITh KPBIIIKOW M CHOBA B3BECUTh M C TOM XKe

TOYHOCTBIO.
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3.b10KC ¢ OTKPBITOM KPBILIKOW U MPOOKOM MOMECTUTDH B CYLIWIBbHBIN 1IKad ¢ TeM-
neparypoid 100+5°C nHa 8—12 u g1 BeICYyIIMBaHUS O MOCTOSHHOM MacChl M MOCIHE
OXJIQXKJICHUSI B 3KCUKATOPE C O€3BOIHBIM XJIOPUCTHIM KaJbIIMEM WIJIM CEPHOM KUCIOTOM
(koHueHTparuu He MmeHee 94%) cHoBa B3BeCUTh My. [locie 3Toro moMecTuTh OIOKC ¢ Ha-
BECKOM €llle Ha 2 KOHTPOJIbHBIX Yaca B CYLIMJIBHBIN HIKad IpU TOM ke TemIiepaType u,
€CJIM Macca HE YMEHBIINTCS, BBIYUCIUTD BIAXKHOCTh ¢ TOUHOCTHIO 10 0,1% 1o dhopmy-

JIc:

w ="M 10004
m, —m

rae m — Mmacca Orokca B T'; Mg, My — Macca Orokca ¢ MpoOOi COOTBETCTBEHHO

A0 U II0CJIC BBICYIINBAHUA B I'.

JIABOPATOPHBIN KYPHAIJI

~ Macca Orokca ¢ mpoooit BIIAXKHOCTD
© S
S 5 hi (o) ocie oOpa3sia
= =
ol é BbICYILIMBaHM A, BbICYILIMBaHM A, w=""M 100 %
= < m, —m

& My, T My, T

=

2. OmpesiesieHne MIIOTHOCTH APEBECUHBI

OmuuMu 13 HanOoJiee 3HaJYalluX CBOMCTB OOYCIIaBIMBAIONINX KaueCTBO JIpeBe-
CUHBI SIBJISIIOTCS: UCMUHHAA NAOMHOCMb BEIIECTBA APEBECUHBI, KOTOpask MPUMEPHO
OJIMHAKOBA JJI Pa3HBIX MOpod U coctasuseT 1,53—1,55 r/cm®; cpeonas nnomuocmo,
KOTOpas KojeOJIeTcsl B ITMPOKOM MHTEPBAJIC JUIS Pa3IMYHBIX ITOPOJI, IJIsS OJTHOU MOPO-
JIbl PA3HOT'O BO3pAcTa WJIM MPHU Pa3HOM COOTHOIICHWH MO3/IHEH M paHHEW JPEBECUHBI.

KpOMe TOr0, OHa 3aBUCHUT OT BJIAJ)KHOCTHU U TIOPUCTOCTU APCBCCHHDI.
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Matepuanbi: 00pa3ipl U3 HCIBITYEMOU JpeBeCHHBI B (hopMe Opycka pazMepoM

20x20x30 MM (3 mmIT.).

IIpubopsl 1 NpUCHOCOOIEHHSs: ITAHTCHIIMPKYJIb;, OIOKC; CYIIMIBHBIN MIKad;

QJICKTPOHHBLIC BCCHI.

Xo00 pabomuwi
1. U3sMepuTh WITaHTEHUUPKYJIEM ¢ TOYHOCThIO 10 0,1 MM pa3mepsl momnepeu-

HOTO ceveHus a u b u gmuny | ¢ TouHOCTRIO 10 0,5 MM B TpeX MecTax I0 JUIHHE 00-
pasma. Ilo mojxydeHHBIM BEIMYWHAM BBIUYMCIHTH CpelHeapu(PpMeTHIeCKOe sl Kax-
JI0TO pasmepa.

2. BeruncanTs 06beM 06pasia ¢ TouHocTsio 10 0,01 cM® o popmye:

_a-b-l 3
1000 ’

3. B3secutp o6pasen ¢ Tounocthio 1o 0,01 r (m). BiaxxkHocts o0pasma W
OTIpEeNIeNISIOT, KaK YKa3aHo BbIIIE, HA IBYX oOpasnax pazmepom 20X20X30 mm, u3
KOTOPBIX OJMH BBIPE3aIOT IMOCEpearHE OpycKa, IPYyrod — cO CTOPOHBI OJHOIO M3
TOPLIOB.

4. BBIYUCIIUTh CPEJIHION TIJIOTHOCTh TPU  JTAHHOW  BJIAYKHOCTU C TOYHOCTBIO

10 0,01 r/em® mo popmye:

m
Pow = r/em®

5. [lepecuntarh 3HaUeHUE MIOTHOCTH Ha 12%-HYy10 BIaXHOCTh (CTaHIapTHAas
BJIAYKHOCTB JJISl CpaBHEHUs ) ¢ TOYHOCTHIO 10 0,01 1/ e,
JIABOPATOPHBII )KYPHAJ
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Pasmepr Oopem Cpenmaz Cpenmaz
obpasma, o0pasma F | mIoTHOCTE | MIOTHOCTE
=1 MM - a-b-l : = mpH mpH
g 1000 = | I Gasmmec CTaHAapT
=] = =| B Kot Hoit
SBE E oo . Z | ' | sTaEHOCIH | BIAWHOCTH
| 2| 2| E| £ =l z m PO12,
HHE A H R,
PACUHETHAA YACTD

CpeIHIOI0 MIOTHOCTD IPEBECUHBI C (haKTUUECKON BIAXKHOCTHIO MEPECUUTHIBAIOT

Ha CTaHJIAPTHYIO BIAXKHOCTh, MPUHUMaEeMYI0 paBHOH 12% mo ¢opmyre:
porz=pow'[1+0,01-(1-Ko) (12-W)]
IJI€ Po12 — CPEAHSS INIOTHOCTH 00pasia ApeBecHHbI IpH BiaaxxHoctu W=12%);
Ko — xoapputiueHT 00beMHON YCYIIKH;
Pow — CPEIHSS TUIOTHOCTH 00pa3iia JPeBECUHBI MPH (haKTHIESCKOM BIIAKHOCTH;
W — BnaxHOCTh 00pa3iia B MOMEHT UCTIbITaHUs, Y.

Koaddumuent oobemuoit ycymku Ko B 3ToM citydae He onpeAesiioT, a 6epyT
IJIs TpeBECHHBI Oepe3bl, OyKa W JTUCTBEHHHMIIHI paBHBIM 0,6 ¥ I MPOYHUX TOPOJT —

0,5.

3. Onpezenenrie TMHEHHON U 00BEMHOM YCYIIIKH APEBECUHBI

JInHenHas ycylika — yMEHBIICHUE JTUHEUHBIX pa3MepPOB, IIPU BBICBIXaHUU Jpe-
BecuHbl OT 30% (TOYKa HACHIIIEHUS BOJOKOH). YCylka (ycajgka) MOKET BbI3bIBAThH
o0pa3oBaHue TOPILOBBIX TpeuH. OOpaTHOE sBJICHUE — pa30yxaHue, T. €. YBEIIMUCHHE
pa3MepoB JAPEBECUHBI U ee 00bema IpH yBiIaxkHeHUH 10 30 %.

PaznuuHoe cTpoeHue peBeCHHbI BAOJb U MOMEPEK BOJIOKOH, B TAHT€HTAIBHOM
U paJiMalibHOM HaIlpaBJICHUSX, ONpPEACNIIeT U Pa3IMYHOE BIUSHUE BJIAKHOCTH Ha Be-
JMYMHY YCYIIKU U pa3OyxaHusi. Tak, B CpeJTHEM U3MEHEHHE pPa3MEpPOB JAPEBECHUHBI CO-
cTaBigeT 1o jnuHe BoJIoKOoH 0,1 %, B paguanbHOM HampaBieHun 3—6 % W TaHTeH-
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tanbHOM 6-12 % (puc.5.). IlockonbKy ycCylika BIOJIb BOJOKOH HE3HAYUTENbHA U HE
MUMEET MPAKTUUECKOTO 3HAUEHUS, €€ OOBIYHO HE OIPEIETSIOT.

Marepuajbi: 00pa3isl — Mpu3Mbl (prc.36) U3 UCIBITYEMOM JIPEBECUHBI pa3Me-

pom 30x30x10 MM (3 miT.).

[Ipubopsl U npucnocoOJeHusi: KapaHJall, MUKPOMETP; OIOKC; CYIIWJIbHBIMI

mkad; AIEKTPOHHBIE BeChl; Bnaromep MI'-4.

Xox paboTnbi
1.Ha Top1iie oO6pa3iia npoBeCTH KapaHAaIlIloM JIBE B3aUMHO MEPIEHIUKYISIPHbBIC

JWHUU, KOTOPBIE Pa3AeisaT TOPLOBYIO MOBEPXHOCTh HA YeThIpe KBaapata. [lainb-

HEHIIINE HU3MCPCHUA BCAYT TOYHO 110 9TUM HAIIPpABJIICHUAM.

Puc. 36. O6pazen st onpeieeHus1 yCyIku JPEBECUHBI

2.V3MepuTh MpU MOMOIIY MUKPOMETpa ¢ TOYHOCTHIO 10 0,01 MM pasmep b mo
TAHT€HTAJIbHOMY HaIlPaBJICHUIO U pa3Mep a MO0 paJHalbHOMY HaIpPaBJICHUIO.

3.BeicymuTh B cymuibHOM 1Kady oOpaszeir B 0I0KCE 10 TOCTOSHHONW MacChI
U CHOBa M3MEPUTh pa3Mepbl o0Opas3ia MUKPOMETPOM B TAaHTEHTAIBLHOM D1 U B pa-
IUaIbHOM 81 HalpaBICHUSX.

4.0npenenuTs BIaXXHOCTh 00pasiia ¢ MOMOIbIO BIaroMepa.

5.BbryncnuTh TUHEHHYIO YCYIIKY B MPOIEHTAX MO TaHT€HTaJbHOMY Y. U pa-
auaibHOMY Y, HampaBieHUsIM ¢ TOYHOCThIO 110 0,1% o dhopmynam:

1

Y, =

100w Y, 1100

a

rac€c a u b — pasMEphI IO paJuaJIbHOMY W TAHI'CHTAJIbBHOMY HAIIPpAaBJICHUAM 10

BBICYIIIMBAHUS B MM,
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a1 ¥ b1 — TO *XKe, MOCTe BBICYIIIMBAHUS.

6. Boruucnuth kodppuiMenT TuHeHHON ycymku (JquHelHas ycymika Ha 1%

BIIAYKHOCTH 00pasna) ¢ TounocThio 10 0,01 % mo dhopmymam:

Y
KT:WT u KP:WP

<

rae Yr: u Yp — ycyuika B % IO TaHT€HTaJIbHOMY U paJdalibHOMY HaIlpaBiie-

HHUSIM;
W — BaxHocTh o6pa3sna B %.

Ecnu Bnaxunocts obpasia coctaBut Oombine 30%, To B yKkazaHHbIe (hOPMYJIbI
JUISL BBIYUCTICHUS KOA(DPULIMEHTa YCYIIKA BMECTO 3HAMEHATeNsl MOJACTaBIAIOT YUC-

10 30. KoapduiueHnt ycymuiky B JaHHOM ciydae OyAeT NpUOIUKEHHBIM.

JIABOPATOPHBIE )XYPHAUJIBI:

JIMHEMHA S YVCYIIKA
Pa3zmepsl 06pa3ua, MM

J10 BBICYIINBAHUS IIOCJIE€ BRICYIIIUBAHUSA Jluneitnas ycymka, %

< —
© TAHTEHTAJIHOE aaruaJIbHOE

5 ® o o & p
< g o o
o 4 = o Q = o O
o) = E = © E E = o = HalpaBJIcHUE HalpaBJICHNE
o o o o)
ol ol § E jan) g 5 E) = 5
= = = = 4 =B 2 = b-b a-a

5 o s 8 5 < s o Y, =—21-100 Y, = L.100

= Q. = = o =] = o b, a

o) = = = = =] = =] 1

< < < = < < < <

= = o = = o =

KODOOULIMEHT JIMHEMHON VCYIIKU:
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JIuneiinas ycymika, % | Koadduinent 1nHeHHON YCYIIIKT
ycy > yey

TaHIE€HTAILHOE panuanbHOe
HarpaBJeHHe HanpasJIeHUE
Y Y
K, =L K, =2
w w

B MoMmeHT ucublTauugs W, %

BnaxHocTs 00pasia
HanpasieHue Y
HarnpaByiieHue Y

Martepuan oopasia

No ombITa
TaHTE€HTAIbHOE
paauanbHOe

Omnpenenenrne 00bEMHOHN YCYIIKU

Oobvemnan ycyuwika XapakTepu3yeT CTEIeHb YMEHbBIICHUS 00beMa JIPEeBECHUHBI
MIPU €€ BBICBIXaHUH U OTPEACACTCS MapauieIbHO C ONPEICIICHUEM CPETHEH MIOT-

HOCTH.

Marepuajnbi: 00pasiibl — NPU3MBI U3 HUCHBITYEMOUW JIPEBECHUHBI pa3MeEpoOM

20x20x30 MM (3 mmT.).

[Ipubopsl M npucnocoOJeHusi: KapaHJalll; MUKPOMETP; OIOKC; CYIIMJIbHBII

mkad; EKTPOHHBIC BECHI.
Xox padoTsl

1.3meputh pazMepbl  Kaxaoro odpasma MHKPOMETPOM C TOYHOCTBIO J0
0,01 MM 1 BbraucauTh 006BHeM V ¢ TourocThio 10 0,001 cm.

2.BricymuTh 00pasipl 40 NOCTOSIHHOW Macchl B CYIIMJIBHOM IIKagy MpU TeM-
nepatype 105-110°C.

3. Boruucauts 00beM 00pa3iioB nociie BHICYIIUBaHUS V.

4.BeriauciauTh ¢ ToUHOCTHIO 110 0,01% o0beMHYI0 yCylIKy 1o GpopmyJie:

_V -V .100 %

Yo

1
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U KOOQPUIUEHT YCYIIKH 10 (HopMyIe:

K, =

Yo
W

VYkazanHas ¢Gopmyiia IeHMCTBUTEIbHA ISl BBIYMCICHHS KOod(pduimeHta oob-

€MHOMW YCYIIKH, €CIIU BJIAXKHOCTh 00pa3ia He npesbimaet 30%.

Ecnm BnaxuocTs oOpasna coctaBut 6ombine 30%, To B ykazaHHbIe (HOPMYIIbI

AJIs1 BBIYMCIICHUA KOS(b(I)I/IHI/IeHTa YCYHIKHX BMCCTO 3HAMCHATCIIA IMOACTABIIAIOT YUC -

10 30. KosdumueHT ycymku B JaHHOM ciaydae OyAeT NPpUOIUKEHHBIM.

JIABOPATOPHLIN JKYPHAJI
OBBEMHASA YCYIIKA
Pasmepst 0Opasua, MM O6bem obpasia, cM® O6beMm-
% Has
é A0 BBICYIINBAHUS II0CJIC BbICYIIN- A0 BBICYIIN- II0CJIC BbI- yCyuika
o BaHUsA BaHUA CyHIMBAHUA
3 < Y, =YY% 100
= = v,
s | 3 ,_abh _abh
) = 1
2 : - = . 1000 1000
= Z, < < < < < <=
< = s < = S
= = o = = o
= |5 |2 | & | § | &
KODDPUIIUEHT OFBEMHOU YCVYILKU
Marepuan | No Bnaxunocts o6pasua | O6bemnas ycymika | Koadduiment
00bEMHOH yCyIII-
obpasia ONbITa | B MOMEHT Yo, % -
HCIIBITAHUS
YO
W, %
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4. Onpenenenue npeaena NPOYHOCTH MIPU CKATUH BJIOJIb U IONEPEK BOJIOKOH

Onpedenenue npeodeia nPOYHOCHU BPU CHCAMUU 600J1b 80J10KOH
Matrepuanbi: 00pasibl — npu3Msbl (prc.37) U3 UCIBITYEMON IPEBECUHBI CEUECHU-

eM 20x20 MM | BBICOTOM BJ10JIb BOJIOKOH 30 MM (3 mIT.).

IIpubGopbl M MPUCIOCOOJIEHUsI: IITAHTEHIMPKYJIb; 3JIEKTPOHHBIE BECHI; MIPECC
TUAPABINYECKUN ¢ MakcuMallbHbIM ycuireM 50...10 kH; npucnoco6ieHue K ucmnbita-

TenbHOM MainHe (puc.38); Biaromep MI'-4.

Puc. 37. O6p33€1_[ JJIs1 UCIIBITaAaHUSA Ha CXKaTHUC BAOJIb BOJIOKOH

Puc. 38. [IpucnocoOnenue K UCHbITaTeIbHON MalinHe. 1— Konmadok; 2 — myaH-
COH; 3 — KopIlyC; 4 — 11apoBasi oropa; 5 — 1iauTa; 6 — oopasell.

Xoxa padoTsbI
1. smeputh TONEpedHOE CcedyeHne obOpasma (pasmepel a u b) 1o

cepeIMHe BBICOTHI 00pasiia ¢ TOYHOCTHIO 10 0,1 MM.
2. YcraHoBUTHh  oOpaszell MEXAYy IIApOBOM  OMOpOM W CKUMAIOUIMM

CTEp)KHEM C TOMOIIBI0 TIEPEHOCHOTO MPUOOpa TakK, YTOOBI yCHUIIME OBLIO HAMPaBJICHO
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BJIOJTb BOJIOKOH 00pasma. Becy mpubop ¢ 00pa3oM MOMECTUTh MEXKTY CKUMAFOIITH-
MU TIJIOCKOCTSIMH TIpecca.

3. PaBHOMepHO  HarpyxkaTh obpasen;r co  ckopocteio  4-10*  H/MUH
C OTKJIOHEHHEM OT YKa3aHHOUW CKOpocTH He Ooiiee ueM Ha 25% 10 pazpyliieHus ooOpas-
1a, T. €. 10 TOr0 MOMEHTA, KOTJja CTpeIKa MaHOMETpa OyJIeT yKa3blBaTh HA YMEHbIIIE-
HUE COMPOTUBIIIEMOCTH 00pasIa.

4. ITocne ucnbpITaHUS ONPEEIUTh BIAXKHOCTh C MOMOIIBIO BIaromepa MI'-4.

5. Onpenenuth  mpefesn  MPOYHOCTH MPU  CXKATUM  BAOIb  BOJIOKOH
pu BIaKHOCTH W B MOMEHT HCIIBITAaHUS C TOYHOCTHIO 110 1 ITa.

6. Uuc0BO€E 3HAYEHHUE Gexw) MIEPECUNTATh Ha 12%-HyI0 BIaKHOCTD C TOYHOCTHIO

o 1 Ila.
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PACYHETHAA YACTD

Hpez[eﬂ IIPOYHOCTH IIPU CKATHHU BAOJb BOJIOKOH C BJIA)KHOCTBIO B MOMCHT HCIIBI-

TaHUS BBIYUCIISIFOT ¢ TOUHOCTHIO 110 1 Tla mo dopmyie:
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P” K
Ucw(w) = é,abc ) MHa

rae P, —Harpy3ka B MOMEHT pa3pyiieHus oopasia, H;
a, b — pazmepsl monepedHoro ceyeHust 00pasia, MM.

HCPGC‘ICT nmpeaciia MmpoYHOCTU IMIPU CXKATHHU BAOJb BOJIOKOH Ha CTAHAAPTHYIO

BIXHOCTh 12% mpoBoauTcs mo hopmynam:

JJ1s1 00Pa3IoB € BIAXKHOCTBIO MEHbIIIE TIpejea rurpockonuunoctd (30%)
c12 = ow {l + [a (W - 12)]}

I ow — npeacil MpOYHOCTU IPH CXKATHH BAOJb BOJOKOH C BJIAXHOCTBHIO B

MOMCHT HUCIIBITaAHH A,
W — BIaXHOCTB APCBCCHHBI B MOMCHT UCIIBITAHUA B %.

0. — MOIPaBOYHbIA KO3((PUUHUEHT Ha BIaXKHOCTb, MOKA3bIBAIOLIUM, Ha CKOJIBKO
IPOLIEHTOB U3MEHSETCS JaHHOE CBOMCTBO NMPU W3MEHEHUHU BJIAXXHOCTU Ha 1% u co-

crapiset 0,04.

JUISL 00pa3IioB ¢ BIAXXHOCTBIO, PABHOM MJIM OOJIBIICH TIpejieia THIPOCKOITMYHO-
ctu (30%)

rie Gy — Nnpeaea Npo4YHocTU ¢ BiaxHocThio W, %, B MOMEHT HCHbITA-

Hus, MIla;

K — xorddunuent nepecuera npu Baaxunoctu 30%, pasuslit: 0,475 — qis
kieHa; 0,535 — a1 Bs3a MIEPIIABOTO AJJIUNTHYECKOrOo U siceHs; 0,550 — muis aka-
MM, Bsi3a TJIAAKOTO, JUCTOBATOTO M CpeaHero, nyda, qunsl u oabxu; 0,450 — nius
Oyka, COCHBI KeApoBOW U 0ObIKHOBeHHOU; 0,445 — nis rpaba, Tpyliu, €lu, UBHI,

opexa, oCuHbI, MUXThI U TonoJjs; 0,400 — st 6epe3bl U JTUCTBEHHHUITHI.
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Onpeoenenue npedena npoUHOCMU RPU CHCAMUU NONEPEK 6010KOH
Marepuajbi: 00pa3isl — NPU3MBI U3 UCIBITYEMOU ApeBeCHHbI ceueHrueM 20x20

MM M BBICOTOM BJI0JIb BOJIOKOH 60 MM (6 1IIT.).

ITpubopbl M NMPUCIOCOOJIEHUs: IITAHTCHINUPKYJIb; JIEKTPOHHBIE BECHI; IIPECC
THIpaBIMYecKuil ¢ MakcuManbHbIM yeuiuem 50...10 kH; mpucnoco6ienue k ucnbita-

TenbHOM MatmHe (puc.39); Biaromep MI'-4.

Puc.3 9. IlpucnocobieHne Kk ucnbITaTeIbHONM MamuHe. 1 — wWHAUKATOp; 2 —
Kopmyc; 3 — mToK; 4 — MoJIcTaBKa; 5 — CheMHBIN ITyaHCOH; 6 — o0pa3zen

Xoa paéoTbi

1. I3meputh mmpuHy oOpasiia o TaHr€HTAJIbHOMY HampaBlieHUIO (IIpU paju-
aJbHOM CXKaTHM) WJIM M0 PaJuaIbHOMY HamnpaBJeHHIO (TIPYU TAHT€HTAJIbHOM CKaTHH)
¢ To4HOCThIO 710 0,1 Mm. McnibITanyne Npon3BOAUTCS KaK B paJiiaibHOM, TAK U B TAHI€H-

TAaJIbHOM HaAIIPABJICHUH HA OTACJIbHBIX 06pa3uax.

2. O0pa3er MOMECTUTh Ha HUYKHIOKO TIOCKOCTh Mpecca U YCTaHOBUTH UHAMKATOP
IUtst u3MepeHus nedopmanuii 0opasiia Mexay rimTamu npecca. [pecce muist ucnbITanuii
JOJKEH UMETh CaMOYCTaHABIIMBAIOIIYIOCS (IIAPOBYIO) TOJIOBKY.

3. PaBHOMEpHO HarpyxaTh oOpaszery CO cpeaHen CKOPOCTBIO
1000 H/MuH ¢ nonyckaembiMu OTKJIOHEHUSIMHU £20%. Bo BpeMs Harpy»eHus Mmpu mo-
MOIITY MHIMKATOPa U3MEPSATH JedopmMaluio ¢ TodHoCThio 10 0,005 MM dyepes Kaxapie

20 kr Tpy3a ajs ApeBecruHbl MATKUX mopo u 40 Kr juist TBepAbIx. OTcYeT HeoOXoau-
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MO Ji€JlaTh, HE MpEeKpalias Harpykenus. McnelTanne nmpooibKarT 40 SBHOTO Iepe-
X0/1a Ipejiena MpOonOPLUOHAIILHOCTH.

4. Tlocne ucbITaHUs OMPEJEIUTh BIIAXKHOCTh C TOMOIIBIO Biaromepa MI'™-4.

5 ITlo pe3ympraTaM  HCOBITAHUH  MOCTPOUTH  TpaduUK  3aBUCUMOCTH
aedopmarmu ot Harpy3ku (cM. mpumep puc. 40).

6. [To mocTpoeHHON JWarpaMme omnpeAeauTh ¢ TouHocThio 10 0,5 MIla mpe-
JIeJl TPONOPUHUOHAIBHOCTH KaK OPJAMHATY TOYKH MEPEXO0Ja MPAMOJIUHENHOIO Y4aCTKa
TAarpaMMbl B KPUBOJIMHEHBIN.

7. BBIYMCIUTh TPOYHOCTh JPEBECHHBI C BIAXKHOCTHIO W MpU CKaTUM MOMEpeK
BOJIOKOH G ¢x(w), COOTBETCTBYIOILIYIO HAIPSKEHUIO IPU MPEJENE MPONOPLIUOHAIBHOCTH
¢ ToyHOCTHIO 110 1 ITa.

8. Ilepecuntarh mpouyHoCcTh Tpu BiaxkHocTh W Ha  12%-Hy10 BIIaXKHOCTB C

ToyHOCTHIO 110 1 Ila.

Haxzyae

0.1 02 04
Aepopradun, wy

Puc. 40. Jluarpamma cxaTusi APEBECUHBI TONIEPEK BOJIOKOH

PACUETHAA YACTD

[Ipenen NpoOYHOCTH NPH CKATUU MOMEPEK BOJIOKOH BBIYHCIISIIOT C TOYHOCTHIO JI0 1

[Ta mo popmyre:
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P

np
JCOM'(W) = ab 9 MHa’

rae Py, — Harpyska cooTBeTCTBYIOLIAs Ipeiesly NpouyHocTH, H;
a — mMpuHa o0pasia B MM;
b — nnuHa 0Opasua B MM.

[lepecuer npenena NPOYHOCTU MPU CKATHH MONEPEK BOJOKOH HA CTAHAAPTHYIO

BJIAXXHOCTH 12% mpoBoaUTCS 110 (hopMyiam:
JU1s1 00pasIoB € BIAXHOCTBIO MEHBIIE Tipeesna rurpockonuyHoctd (30%)
012 = Ow {| + [O( (W - 12)]}

raic ow — nNpecaci NMpOYHOCTH IIPHU CKATHUHU ITOIICPCK BOJIOKOH C BJIAXKHO-

CTHIO B MOMEHT UCHOBLITAHUS,
W — BIa)XHOCTh IpEBECHUHBI B MOMEHT UCHBITaHUS B %0.

0. — MOMPABOYHBINA KO3()PUIMEHT HA BJIa)KHOCTh, MOKA3bIBAIOIINN, Ha CKOJIBKO
IIPOLICHTOB U3MEHSETCSA JaHHOE CBOMCTBO NP M3MEHEHHUM BJIAXKHOCTH Ha 1% u co-

craBistiet 0,035.

171 00pa3LoB € BIAXKHOCTBIO, PaBHOM WM OOJBILIEH Ipenesia TUrpoCKO-

nuaHocTH (30%)
o12 = owKi2

rie Gy — Npeaea Npo4YHocTU ¢ BiaxHocTbhio W, %, B MOMEHT HCHIbITA-

Hus, MlIla;

K12 — xospdumnument nepecuera npu BiaxHoctu 30%, npunumaercs 1,67
1711 TUCTBEHHBIX MOPOJ B 000OMX HANpaBICHHUSAX CHKATUS U JJIs XBOWHBIX MOPOJ]
IpU paguaibHOM CXaTuHU U 2,46 1 XBOWHBIX MOPOJ MPU TAHTEHTAJIBHOM CXKa-

THH.
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