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HanpaeneHHOCTb PacueT n npoekTnpoBaHmne yHUKanNbHbIX 30aHUN 1
(Nnpodunb) COOPYKEHUN
dopma o0byyeHus OyHas
Kadbenpa- CTpouTenbHbIX TEXHOMOMMW U KOHCTPYKLNI
pa3paboTymk
Beinyckatowas CTpouTenbHbIX TEXHOMNOMMN N KOHCTPYKLMIA
kadbegpa

TunoBble 3apaHnA AN KOHTPOSbHbLIX paboT:
Nel.

JlaiiTe MMCbMEHHBIN OTBET HA BOMPOC.

1. HoBble HayuyHbIe pa3pabOTKH B 00JIACTH MMOJIyYEHUS TEIUIOM3O0JSAIMOHHBIX MATEPHAIOB HA OCHOBE JIOO C
WCIOJIb30BAHUEM TEXHOT€HHOTO ChIPhSI.

2. TleHocTekio Ha OCHOBE LIETIOYHBIX ATFOMOCHIINKATHBIX MTOPOJI M OTXOJIOB MIPOMBIIUIEHHOCTH.

3. TennouzonsuoOHHbBIE MaTepUajbl HA OCHOBE KUAKOTO CTEKJIa U3 CHIIMKAT-TIBIOBI U U3 MUKPOKpPEMHE3eMa

4. Kaxue TexHnueckue cBONCTBA SIBJISIIOTCS OCHOBHBIMU XapaKTEPUCTUKAMU Ka4eCTBA CTPOUTENBHBIX

MaTepuanoB?

1. Omnpenenuts pacxoA IIMHBL, HEOOXOAUMBIH [1st u3roToBiaeHus 25000 mT. KEpaMUYECKOTO MTOJHOTEIOTO
kuprnuda popmara 1HD co cpeaneit miotHocthio 1850 kr/m3. Braxknocts riunbl 13%, npu o0xure
MOTEPH MPHU MPOKATHBAHUU cOCTaBISIOT 10% 0T Macchl cyxoil rimuHbl. Bo BpeMst H3roToBIeHUs,
BBITPY3KHU U MOTPY3KH KUpuda Opak coctasiseT 1.5% Bceii mapTuu.

Ne2.

1. OmnpenenuTh HOMUHAJIBHBIN cOcTaB 0eTOHA (110 Macce) ¢ MpOYHOCThIO Ha cxkatre 30MITa. M3BecTHBI
cienyromue ganubie: Ry =46 Mlla, ocanka koHyca O€TOHHOI cMecH - 2 ¢M, HanboJb1Iast KpyITHOCTh
3€épeH mebHs - 20 MM, 00bEM MEXK3EpPHOBBIX MYCTOT 11e0HS - 0.46, HACHIMHAS MJIOTHOCTh: IIEMEHTA PHIL =
1200 xr/m3, necka pan= 1550 kr/m3. mebns pam= 1550 kr/m3. MicTuHHAas IIIOTHOCTH: ieMeHTa pu= 3100
kr/mM3, mecka 2650 kr/m3, mebns pm= 2700 kr/m3. Macca oOpasia cTaHIapTHBIX pa3MepPOB, BHIPE3aHHOTO
U3 COCHBI, paBHAs 7.2 T, IPU CKATHH BJI0JIb BOJIOKOH Npesen npoyHocty 35 MIla. Onpenenuts BIaXXHOCTB,
TJIOTHOCTD, TIPEJIEN MPOYHOCTH COCHBI MPU CHKATUU C BIAXKHOCTHIO 12%, eciu Macca BBICYIIEHHOTO
oOpa3sia cocraBuia 6 T

2. OLEeHNUTh 3KOHOMHMYECKYI0 3()()EKTUBHOCTh MECTHBIX HPUPOIHBIX MaTEpUaAOB: OOBIKHOBEHHBIX
M3BECTHIKOB, PAKYIIIEYHHKOB U M3BECTKOBBIX Ty(oB. X Tipeaensl mpoYHOCTH Ha C)KaTHE B 3aBUCUMOCTH OT
TUIOTHOCTHU U APYTHUX (PAaKTOPOB MOTYT OBITH CIIEAYIOIIMMU: Y OOBIKHOBEHHBIX W3BeCTHsIKOB OT 100 10 1600
Kr/cM2, y pakymeunuka ot 4 o 150 kr/cm2, y usBecTkoBbiX TydoB ot 50 mo 150 kr/cm2, a cpemuss
WI0THOCTE cooTBeTcTBeHHO 1800 - 2600, 800 - 2000 u 1300 - 1700 xkr/m3. OneHKy >KOHOMUYECKOM

3¢ (HEeKTUBHOCTH BECTH MO KOI(PPHUIIEHTaM KOHCTPYKTUBHOTO Ka4ecTBa.
3. CKOJIBKO TOJIyYHMTCSI M3BECTKOBOIO TecTa, cojepxkamero 50% BoOabl, U3 2 T W3BECTU-KUIEIKH,
HMEIOIIEeH aKTUBHOCTD 85%7



4.

OHpCI[GJ'II/ITI) COACPIKAHNEC XUMHNYCCKHU CBSI3aHHOM BOABI AJId HEMCHTHOT'O KaMHS, TPUT'OTOBJICHHOT'O U3

MOPTJAHIIIEMEHTa, UMEIOIero MuHepamornueckuii coctaB: C3S - 50%, C2S - 25%, C3A - 5%, C4AF -
18%.Yka3aTb KOHEUHBIE IPOAYKTHI KIIMHKEPHBIX MUHEPAJIOB.

Ne3.

Onpenenutbs NOPUCTOCTh B 3aTBEPAEBIIEM LEMEHTHOM KaMHE, M3TOTOBJIEHHOM W3 MOPTIaHALIEMEHTA.
LlemeHTHOE TECTO MpU 3aTBOPEHUU coepxano 28% BOJibl, a KOJUYECTBO CBA3aHHOU BOJBI paBHO 20% oT
Macchl ieMeHTa. MICTUHHYIO II0THOCTH MOPTIIaHALIEMEHTa IPUHAThH paBHOH 3, IT/cMm3.

KamueBuiHbIl MaTeprall B BUIe 00pa3iia KyoOu4eckoi ¢opMbl, peOpo KOTOPOro paBHO 6,5 cM, B
BO3/YIIHO-CYXOM COCTOSIHUM UMeeT Maccy 495 r. Onpenenuts K03 QUIIMEHT TEeTIONPOBOIHOCTH
(OpHEeHTUPOBOYHBIN) U BO3MOXXHOE HAUMEHOBAHHE MaTepHaa.

Ornpeaenuts pacxo/l TJIMHBI IO Macce U 00beMy, HeoOXoauMbIH s n3rotosienus 1000 mrt. kpacHOTro
0OBIKHOBEHHOTO KHPINYA MPH CIEAYIOIHUX JaHHBIX: INIOTHOCTh KHpruya 1750 Kr/M°, IIOTHOCTE CHIPOi
rmubl 1650 kr/m3, BnaxkHOCTh TituHbl 13%. TIpu 06kure chIpia B €4 IOTEpH TIPH MPOKATUBAHUM
cocTaBIsAIOT 8,5% 0T Macchl CyXO IJIHHBI.

OmnpenenuTs NOPUCTOCTh OTBEPIEBLIETO MOPTIAHALIEMEHTHOTO TECTa (LIEMEHTHOI'O KaMHsI), €CIIH
M3BECTHO, YTO BOJIBI conepskaock 40% mo oTHomeHuto Kk macce nementa (B/L] = 0.4), a konmuuecTBO
XMMUYECKH CBS3aHHOW BOJIBI ITOCTIE OTBEPAEBAHUS COCTaBIsLIO 15% OT Macchl 1ieMeHTa, T.e. B/Les=0,15.
[1noTHOCTH MOpTIaHALIEMEHTA NPUHATH paBHOM 3,1 r/cM’, a n3MeHeHne o0beMa Npu TBEPJICHUU
LIEMEHTHOT'O KaMHsI B pacueTax He yUYUThIBaTh.

Onpenenuts mpenies NPOYHOCTH MPU CKATHH ac(abTOBOr0 OETOHA ONTUMAIBHON CTPYKTYPhI IPU
temneparype +50°C u ckopocTtu nedopManuy Npyu UCIBITAHUU (CKOPOCTD MePEeMEILEHUs TTOPIIHS
npecca) 10 mm/mMuH. MI3BeCTHO, 9TO TOT ke achanbToOETOH UMEN Mpees MPOYHOCTH pU CHKaTuu 3,4
Mlla, xoraa ero Temmneparypa 6si1a paBHa + 20°C, a ckopocTh AegopMaliy pU UCTILITAHUH Ha IIpecce
3 MM/MHH.

Bo ckosbko pa3 CTEeKIOTEKCTOIUT OKa3aycs MPOYHee MOIUCTUPOIIA, €CIU MPU UCTIHITAHUHM Ha U3TUO
00pa3IioB CO CPETHUMH pa3MepPaMH COOTBETCTBEHHO: Tonmuua 10,3 u mmpuna 15,0 mMm; Tonmuza 16,3
u mupuHa 14,5 MM 0Ka3anock, 4TO BEMTUYUHBI Pa3pyIIAIONIUX HArPy30K OBbLIN PAaBHBIL: Y
cteknorekcronuta B cpegHem 1300 H, y monuctupona — 960 H. PaccTosnus Mexay ornopaMu npu
WCIIBITAHUU OBUTH OJIMHAKOBBIMHU.

TunoBble BOMPOCHI K 3K3aMeHY.
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10.

11.

12.
13.

Yo Takoe rIMHO3eMUCTBIN 1IeMEeHT? KakoB ero XuMHU4eCKHil COCTaB U KaKUe OCHOBHBIE XMMHUYECKHE
peakLuy NpOTEKAIOT IPU TBEPAECHNUN LIEMEHTHOIO TECTA?

B xakoM Bue 1 JUIsl KAaKMX LEJIed IPUMEHSIOT BO3AYIIHYIO U3BECTh U CTPOUTEIBHBIN TUIIC B
IIPOMBIIIJIEHHOCTH CTPOUTEIBHBIX MaTepUanoB?

Kaxkoe cpIppe MpUMEHSIOT 17151 IPOU3BOACTBA NOPTIAAHALIEMEHTA U IO KAKUM CXE€MaM TEXHOJIOTMYECKOr0
IpoLecca Mojiay4aroT 3TOT MaTepra?

Kak npenoTrBpaTuTh NpupoaHbIE KAMEHHBIE MAaTEPHUAJIbl B COOPYKEHUSAX OT pa3pylLIeHUs?

Kax n3MeHs10TCs CBOMCTBA CTPOUTEIBHBIX MATEPHAIIOB 10 MEPE UX YBIAKHEHUA?

Kak o0pa3oBanych INIMHBI B IPUPO/IE U KAKOBBI X OCHOBHBIE KOMIIOHEHTHI?

Hannumne xakux MUHEPAJIOB B COCTaBE KaMHsI MMPUJIAET €My MPOYHOCTD MPHU yIapHOM BO3JEHCTBUN
Harpy3ku?

UTto Takoe TepMO3HUT, KAKOBBI €r0 CBOMCTBA U JIJIsi KAKUX II€JIe MPUMEHSIETCS] B CTPOUTEILCTBE?
Yro npeacTaBisieT co00# BRICOKOIIPOYHBIN THIIC?

B xakoM Buie U JUIsl KaKUX LEJIeH IPUMEHSIOT THAPABINYECKYI0 U3BECTh U BBICOKOIIPOUHBIN TUIIC B
CTPOUTENHCTBE U MPOMBIIUIEHHOCTH CTPOUTENIBHBIX MAaTEPUAIOB?

Kakoe BiusiHME OKa3bIBa€T OKPY’KaIOIIas CpeJa Ha TBEPACHUE MOPTIAHIEMEHTHOIO TECTa M KaK
YCKOPUTB MPOLIECC TBEPACHUS HCKYCCTBEHHBIM CIIOCOOOM?

Yro Takoe KepaM3HT, KAKOBBI €T0 CBOMCTBA U IS KAKUX LIeJIEH OH IPUMEHSETCS B CTPOUTENILCTBE?
Uro Takoe runco0eToH, KaKOBbl 0COOEHHOCTH €ro CBOMCTB, MOJIy4€HUS U IPUMEHEHUS B
CTPOMUTENLCTBE?



14. Kakue TeXHUUECKHE CBOUCTBA SIBIISIFOTCSI OCHOBHBIMHU XapaKTEPUCTHKAMH Ka4eCTBA CTPOUTEITBHBIX
MaTepuanoB?

15.Yto npezcrapinsier co00i CTPOUTENBEHOE CTEKIIO M KAKHE CHIPhEBBIC MATEPUAIIBI IIPUMCHSIOT JJISI €r0
W3TOTOBJIEHUS?

16. Kakue HCKyCCTBEHHBIE TIOPHUCTHIE 3AMOTHUTENHN MOTyYatOT U3 TIIHHBI?

17.49r1o Takoe akycTuyeckuii puOpoIHT?

18. KakoBbI 0011[1ie TEXHHYECKHE CBOMCTBA MOJIMMEPOB M TIACTHYECKUX Macc?

19. HazoBuTe 0OCHOBHBIE THIPOM30JISIIUOHHBIC MATEPUAIIBI, TIOJyYaeMbIe Ha OCHOBE MOJIUMEPOB U
OUTYMIIOJIUMEPOB.

20. Ha3oBuTe OCHOBHbIE 3BYKOU3OJISAIIMOHHBIC MATEPHAIIBL.

21. Y10 Takoe mojamumep, mojydaeMblil MOJIMKOH ICHCAIHEH?

22.Y10 TaKkoe MEHOCTEKIIO U ISl Y€r0 IMPUMEHSIETCS?

23. Kaxuie BU/IbI TPEIIMH OBIBAIOT Yy JIEPEBa U KaK MPEAOTBPATUTH MOSBICHUE TPEIIUH TIPH CYIKE
XpaHECHHUU?

24.Yro Takoe ap6oauT?

25. Y10 Ha3bIBAETCS TOUKOM HACHIIIEHHS BOJIOKOH U B KAKHX IPeIeNax KoJIeOIeTcs ee BETUIUHA IS
pa3HbIX BUJOB JPEBECUHbI?
1. B dewm pazmuuune crekiopyodepouia u oObI4HOro pydoepouaa?



