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1. lesan u 32124 U3yYeHUSs] TUCHUTLIHHBI
[enssmMu ocBoeHUST AUCITUTIIMHBI «CTPOUTEIIbHBIC MATEPHAIIBD) SIBIISTIOTCS

- IPUBUTHE CTYACHTaM TBEP/AbIX 3HAHUU 110 TEOPUU CTPOUTEIBHBIX MaTEpUaIOB

- (opMuUpOBaHUS y CTYIACHTOB IPEACTABICHUS O B3aUMOCBSI3M Marepualia U KOHCTPYKIIUH,
IpeoNnpeeNaomnell BEIOOp U ONTUMH3AIUIO CBOICTB CTPOUTEIHLHOTO MarepHaia, UCXOAs U3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKIIUN U TPeOyeMO TOJITOBEYHOCTH

- OBJIAJICHUE CTYJEHTAMHU MPAKTUYECKUMH METOJAMM OIPEICICHUS] MPOYHOCTH, KECTKOCTH,
YCTOMYMBOCTH CTPOUTEIIBHBIX MATEPUATIOB

- pa3BUTHE CTYAEHTAMHM LEJOCTHOTO U KOMIUIEKCHOIO IIPEICTaBICHUS IPOECKTUPOBAHMS,
M3TOTOBJICHUS, MOHTAaXa, SKCIUTYyaTallii CTPOUTEIbHBIX MaTEPUAJIOB

3az[aanI/1 N3YUCHUA JUCHUIIIIMHBI «CTpOI/ITeJILHLIe MaTCpuruabD» ABJIAKOTCA:

- OIpeesieHNe CTPOUTENbHBIX MaTEpUAIOB, CHCTEMaTH3alMs M Kiaccu(ukamus oOBEKTOB, UX
UCCIICIOBaHMsl, YTOYHEHHME OO0JIACTH pPALMOHAIBHOIO IPHUMEHEHHs, a TakXe MepCHeKTUB
Pa3BUTHUSA U IIyTEW COBEPILIECHCTBOBAHMS;

- IPEICTAaBJICHUE TEOPETHUECKUX IOJIOKEHHUH, M3YyYEHHE COCTaBa, CTPYKTYPbl M TEXHOJIOIMH
IIOJIy4EHUSI OCHOBHBIX CTPOUTENIBHBIX MATEPUAIIOB C 3aJJAHHBIMH CBOMCTBAMM W3 IPUPOJHOIO U
TEXHOT€HHOI'O CBHIPbs, CYIIECTBYIOLIMX METOJ0B KOHTPOJIS CBOMCTB M KayeCTBa CTPOMTEIBHBIX
MaTepUaJIOB, pAaCYETHBIX M KOHCTPYKTHBHBIX CXE€M, METOJOB, OCHOBHBIX IIPUHIUIIOB
IPOEKTHUPOBAHUS CTPOMUTENBHBIX MAaTepUaioB C (PU3MUECKUM COJCPKAHHUEM PpEIIaeMbIX
WHKEHEPHBIX 33]1a4;

- HapaOOTKY MPAKTUYECKUX U METOJMUYECKUX HABBIKOB IPUMEHEHUS CTPOUTEIbHBIX MaTEepUaAIOB
IIPU IIPOEKTUPOBAHUH 3/1aHUM U COOPYKEHUM;

- (hopMupoBaHHE HEOOXOIUMON HMH)KEHEPHOW MHTYMLIUU U TJ1a30Mepa.

B pe3yJibTaTe 0cBOEHUS AUCHUILIMHBI CTYI€HTbI J0KHbI:

3HaTh:

- MeTo/bl (OPMUPOBAHUS Y CTYAEHTOB CHCTEMbI 3HAHMH 00 OCHOBHBIX 3Tamax U 0OCOOEHHOCTSX
Pa3BUTHUS BU3YaAIIbHBIX CUCTEM PACCEIICHUS;

- MeTobl COPMUPOBAHUS MPEACTABIECHUN O IPUPOJHO-TEXHOTEHHBIX KOMIOHEHTaX FOPOACKOMN
CpeIbl;

- BapUaHTBl PACCMOTPEHUS OCOOCHHOCTH AHTPOIIOTCHHOTO BO3JCUCTBUS HA OKPYKAIONIYIO
BU3YAJIbHYIO Cpery;

- CHOC06I)I paCKpBITI/Iﬂ npenMeTa, METOIOB U 3a1a4 DKOJIOTUHU 6OJ'IBHII/IX FOpOZ[OB;

YMmerThb:

- BEIOMpATh U PEAIM30BHIBATh METO/IbI BEJCHUS HAYYHBIX HCCIIEIOBAHUIA;

- opmynupoBark HU3NKO-MATEMATHIECKYIO IOCTAHOBKY 3aJ1a4H HCCIICIOBAHUS;

- palMOHAIBHO IIAHUPOBATh SKCIIEPUMEHTAIIbHBIE UCCIIEI0BAHNUS;

- aHaM3UpPOBaTh M 0000IIaTh pE3yJIbTaThl WCCICIOBAHUMA, TOBOJUTH HMX 10 MPAKTHYECKOU
peanu3ainm;

Baagern:

- OCHOBHBIMH IMOHATHUAMH HAYYHBIX I/ICCJ'IeJIOBaHI/Iﬁ " Uux MGTO)IOHOFHP'I;

- HaBBIKAMM aHaJIM3a PE3yJbTaThl UCCIEN0BaHUN;

- HaBBbIKAMHN BLI60pa MCTOAOB TMPOBCACHHA W pPalUOHAJIIBHOTO INIAHUPOBAHUA HAYYHBIX
HCCJIeIOBaHUT;

- IOCJIEIOBATEIILHOCTHIO BEAEHUSI HAYYHBIX HCCIIEI0BAHUN;



2. Ob0opynoBaHHe 1 MaTepPHAJIbI

Jlnst TpOBeACHUS TPAKTHYECKMX 3aHATHH HEOOXOAWMO CIeAyIoIlee MaTepHabHO-
TEXHHYECKOE O00CCIICUeHUE: TEePCOHATBHBIM KOMITBIOTEP; MPOEKTOP; BO3MOXKHOCTH BBIXOJA B
cetb VIHTEpHET 115 TIOMCKA 110 00pa30BaTeIbHBIM CaliTaM M MOpTajlaM; HMHTEPAKTUBHAS TOCKA.

3. HaumeHoBaHue J1a60PaATOPHBIX padoT

No HanmenoBanue paboThl O06Bem
Tembl 4acoB
4 cemecTp

1. | Jlaboparopuas padota 1. Kitaccuukarys CTpOUTEIBHBIX MATEPHATIOB. 2

2. | JJaboparoprass pabGora 2. ®Dusnueckue €W XHMHYECKHE CBONCTBA 2
CTPOMTENIBHBIX MaTEPHAJIOB.

3. | JJabopatopHas pabGora 3. MexaHHUYECKHE CBONCTBA CTPOUTEIBHBIX 2
MaTEepHAJIOB.

4. | JJabopatopHas pabora 4. TeXHOJOTMYECKHE | JKCIUTyaTallHOHHBIC 2
CBOWICTBA CTPOUTEIBHBIX MATCPUAIIOB.

5. | JJaboparopuast pabora 5. OpraHudeckue BsDKyIIHE MaTepHabl, 2
pacTBOPBI M OETOHBI HA X OCHOBE.

6. JlaboparopHas pabota 6. Bo3aymiHsie BsyKyIue BEIIECTBA. 2

7. | JJaboparopuas pabora 7. Iloprmanamement. CrenuaabHBIC BHUIBI 2
IIEMEHTOB.

8. | JlTaboparopras pabora 8. CrpourensHbie pacTtBopbl. Cyxue 2

CTPOUTCIIbHBIC CMCCH.

9. | JlaGoparopuas paGota 9. Betomsl. beToHHas cMech 1 ee CBOICTBA. 2
10.| JTa6oparopuas paGota 10. CTpykTypa GeToHa U CBOMCTBA GETOHA. 2
11.] JTaGoparopuas pa6ora 11. XKene3o6eToH. 2
12.] JTaGoparopuas paGora 12. Kepamuueckye MaTepHabl H H3/IEIHS 2
13.| JlaboparopHas pabora 13. CTeksio U CTEKISIHHbIE U3Jenus. MeTamisl u 2
METAJUIMYECKHUE U3JICITHSI.
14.] JTaGoparopuas pa6ora 14. [TonmuMepHBIe MaTepHAIIbL.
15.| JTaboparopHass pabora 15. Temniou3onsAIMOHHBIE H  OTICIOYHBIC
MaTepHabl.
16.| JTa6oparopuas pa6ota 16. IIpupoaHbIe KaMEHHBIE MATEPUAITEL. 2
17 JlaGoparopHast pabGora 17. TI'maparanuoHHble (HEOpPraHHYECKHE) 2
"| BSOKYLIME BELLECTBA.
18.| JJaboparopnast pabGora 18. OmnpeneneHue IIIOTHOCTH U BS3KOCTH 2
CBSI3YIOIIIETO.
Hroro 3a 4 cemectp 36




4. Conep:xanue 1adopaTopHbIX padoT
JlaboparopHoe 3ansiTue 1
Kaaccugukauusi cTpouTeIbHBIX MATEPHAJIOB.

Hean pa6oTbI:

e (QopmupoBaHuE y CTYICHTOB MPEACTABICHUS O B3aMMOCBA3M MaTepuana U KOHCTPYKIUHU,
MPEIOTPECIIAIONIEeH BEIOOP M ONTHUMH3AIUIO0 CBOMCTB CTPOMTEIHLHOTO MaTepwalia, UCXOMAS W3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKUUN U TpeOyeMoil 10JIr0OBEYHOCTH;

° OBJIAICHUC CTYACHTAMU MPAKTUUYCCKHUMU MCTOAAMHU OIPCACICHUSA IMPOYHOCTH,
KECTKOCTH, yCTOfI‘-IPIBOCTH CTPOUTCIIbHBIX MAaTCPUAJIOB

TEOPETUYECKASA YACTDH

BBenenue crnenuanbHbIX 100aBOK B OCTOHHYIO CMECh SIBJISIETCS YIOOHBIM CIIOCOOOM
yIy4IIEHUS] KaYeCTBEHHBIX XapaKTEePUCTUK LIEMEHTa, O€TOHAa M pacTBOpHOro kamus. JloGaBku
MO3BOJIAIOT 3HAYUTCIBHO YJIYUHIUTh HUX TCXHHUYCCKUC M OSKCIUTyaTAlMOHHBIC II0Ka3aTCJI.
CrneunanbHble 100aBKY MPUMEHSIOT MPU U3TOTOBICHUH CTPOUTENIBHBIX PACTBOPOB U OETOHHBIX
CMecef/'I, npu MOpOU3BOACTBC BsIKYHIMX BCIICCTB. OHH IIO3BOJISIFOT ZIO6I/ITI>C$I IIOBBIIICHUA
KauecTBa OCTOHHOM CMecH, OKa3blBas BIIMSHHE Ha TaKHe TMOKa3aTelld, KaK BOJOCTOWKOCTH,
y1000YyKJIaIbIBAEMOCTh, MOPO30CTOMKOCTh, MEXaHMUYECKYI0 IIJIOTHOCThb, YCTOWYUBOCTH K
TpellMHAM U pa3pylICHUSIM, YMEHBIIUTh TEIUIONPOBOAHOCTh W YBEIMYUTH CTOMKOCTH K
OKpY>Karollen cpere.

OCHOBHBIMU CBOMCTBaMH OCTOHHBIX CMECEH CUMUTAIOTCS CBS3aHHOCTb, T.€. CIIOCOOHOCTb
IIOAJICPKUBATh  OJHOPOABIHM COCTaB M HE pacclaMBaTbCsi IMPH  TPAHCIOPTUPOBKE,
BOJIOY/ICP)KUBAIONIAsl CIIOCOOHOCTh (MTpaeT OYeHb BAKHYIO POJb IMPH HaOOpa MPOYHOCTH,
MOPO30CTOMKOCTH ¥  BOJOHEMPOHHUIIAEMOCTH), YAOOOYKIaJbIBAEMOCTh WM CIIOCOOHOCTH
MPUHUMATH TPEOYyEeMYIO TUIOTHOCTh U KOH(PHUTYpaIUIO.

Caexast OeTOHHasi CMeCh JOJDKHA OBITh OJHOPOJHA, MPHUTOJHA K MEPEBO3KE K MECTY
YKJIaJIKH U IIPU 3TOM JIOJDKHA CONPOTUBIIATHCS PACCIOCHUIO U BOJOOTACIEHUIO.

IIpy nonbope W NPOEKTUPOBAHUU COCTaBa OETOHHOW CMECH Ba)XXHO BbIOpATh
COOTBETCTBYIOIIME MaTepHallbl, BSDKYILME BEIIECTBA U JO0OABKH M YCTAaHOBUTh UX ONTHMAaJIbHOE
KOJINYECTBEHHOE COOTHOLICHHUE.

OCHOBBIBasACh Ha TaKOM I0A0OpPE MOXHO MOJYYUTh OETOHHYIO CMECh C TpeOyeMbIMH
TEXHOJIOTMYECKUMHU CBOMCTBAaMH, OTBEYAIOLIYI0 MPOEKTHBIM M JKCILTyaTalMOHHBIM YCIOBUSIM
IpY MUHMMaJIbHOM pacxojie neMeHTa. [TonoOpanHas Takum oOpa3oM OeTOHHas cMech 00s3aHa
o0agaTh HEOOXOIUMON y1000YKIIaAbIBAEMOCTBIO U CBA3aHHOCTBIO, HE JIOJDKHA pacciaauBaThCs.
beron, mNpuroTOBIEHHBI M3 TaKOM CMeCH, [JOJKEH COOTBETCTBOBAThH TpeOyeMbIM
XapaKTEPUCTUKAM.

Haubonee mnpocToii MeTon NPOSKTHPOBAaHHS COCTaBa CMECH COCTOMT B pacyere
KOMITOHEHTOB IO a0COJIOTHBIM OObeMaM. [Ipu 3TOM HYXHO YYHTHIBATh, YTO YJOXKCHHAs W
YIUIOTHCHHAsA OE€TOHHAS CMECHh HE MOYKET UMETh IIyCTOT.

OobopynoBanue 1 MaTepUaJIbI

OO0pa3upl U3rOTaBIMUBAIOT B OpME MPSAMOYTOJBHON MPU3MBI C MOMEPEYHBIM CEUYCHHUEM
20x20 MM u gMHHON BAO0JIb BOJIOKOH 300 mMm. JlomyckaeTcs onmpenensiTe npeaesa MpOYHOCTH
P CTATUYECKOM M3THO€e Ha 00pasiiax Mmocie OnpeIeieHrs] MOAYIIS YIPYTrOCTH.

J{nst mpoBeIeHN s MCTIBITAHUS TPUMEHSIETCS CIEAYIOIas anmnaparypa:
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- MognepHusupoBanHblii npubop IICI-2M, obecnieunBaronmii 3aqaHHYI0 CKOPOCTb
Harpy>keHusi obpaslia Wil TepeMelIeHUs] Harpy)kamolleld TOJOBKH M IO3BOJISIIONIAS. U3MEPATH
Harpy3Ky C IOrpeuIHocThio He 6omee 1%);

- TMpHUCIIOCOOJIeHHe, obOecreunBaromiee M3rud oOpasiia TMPHIOKEHHEM Harpy3KH K ero
IIOBEPXHOCTU B CEPEIMHE pACCTOSIHUS MEXIy LeHTpamu orop. Pammyc 3akpyrieHus omnop u
Harpy>karoIero Hoxa J0keH ObITh 30 MM;

- IITAaHTEHLIUPKYJb C MOTPEIIHOCTHIO0 n3Mepenus e 6onee 0,1 Mm;

- anmmaparypa s onpeneneHus BiaaxHoctu mo 'OCT 16483.7-71,

- IPOBOJIOYHBIE JATYUKH COTPOTHBIICHHS;

- PpblUYaQXHBIE WU HJIEKTPOMEXAaHHYECKHE TEH30METphl Il H3MepeHHs (UuOPOBBIX
nedopmanuii, mporuOOMepsl WM HHIUKATOPhI YACOBOTO TUIIA [T U3MEPEHHSI IPOTUOOB OANKH.

Yka3aHus 10 TeXHUKe 0€301aCHOCTH

K BbInonHeHuto 71a00paTOpHBIX PabOT JOMYCKAIOTCS TOJBKO CTYAEHTHI, IPOILEAINE
MHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.

30Ha BBINOJIHEHUS padOT NOJDKHA ObITH orpaxeHa. HaxoxkaeHue mocTOpOHHHUX JIMLL, B
TOM YHCJIE CTYJIECHTOB, HE NMPHHUMAIOIINX YYaCTHE B BBHINOJIHEHUH JaHHON paboTHI, B paboueii
30HE 3alpeIIaeTCs.

Bce KOHTakTHBIE COENMHEHHS JOJDKHBI OBITh OUYHMINEHBI M IMPOBEPEHBI HAa IIOTHOCTh
3aTSKKHM; U3MEpUTENbHbIE IPUOOPHI JOJKHBI ObITh MCIpaBHbI. [lob30BaHNE MOBPEXKIEHHBIMU
npuOopaMu He J10MyCKaeTCsl.

ITpu nepepsiBax B paboTe, a TaKkke Mocjae OKOHYaHUs paboThl Bce IpUOOpsl HEOOX0IMMO
pasrpy3HTh.

3ampeniaercst OCTaBIIATh 0€3 Ha/30pa 3arpy>KEeHHbIE TPHOOPHI.

[Ipy mpoBeneHHH WCHBITAHUN JOMHKHO OBITh CMEIIAaHHOE OCBEIIEHHE, TO €CTh
€CTECTBEHHOE M MCKYCCTBEHHOE, YTO O0ECHEeUMBAET OCBEIIEHHOCTh 30HBl HCIBITAaHUH B
cootBeTcTBUM ¢ TpeboBanusmu CHull.

3ananus

[ToAroToBKa UCTIBITAHUI: HA CepeMHE JUTHHBI 00pa3iia Uu3MepsroT mupuHy b u Beicoty h
C IoTrpenrHocThio He 6omee 0,1 Mm.

[TpoBenenue ucnbiTanmii: oopaszer] nomeniatot B mpudop IICI-2m (cMoTpu 1abopaTtopHyrO
paboty 1) Tak, 4ToOBI M3THOAaroIIee yCcUIue OBLJIO HAMpPaBIEHO MO KAacaTebHOM K TOIUYHBIM
cinosiM (M3rud TaHTEHIMAIBHBIN) U HarpyXaroT M0 CXeMe, MOKa3aHHOW Ha PUCYHKE.

OO6pa3zer Harpyx)arT HA0OPOM THPh PABHOMEPHO C IMOCTOSHHON CKOPOCTHIO HATPYKEHUS
WM TOCTOSIHHOM CKOpOCThIO mepemenieHus: 4 MM/MuUH. CKOpPOCTh HarpyXeHHus JOJDKHA OBITh
TaKoM, 4ToOBI 00pazer] paspymmuics yepes (1,5+0,5) MuH nocie Havana Harpy>KeHus.

HcnpiTanne mpoAomKalOT g0 paspyllieHHus o0pasiia, ompeAenss MaKCHMalbHOe
noka3anue crpenku MY-10. MakcuManbHyt0 Harpy3ky Fmax OIpEenstoT ¢ MOTpEeIIHOCThIO HE
6onee 1%.

[Tocne ucnpiTanus onpeAensoT BiaxkHocTh 00pasmos mo ['OCT 16483.7-71.

[Ipu vcnbITaHUH ONIPEENISIOTCS:

- BEJIMUMHA W XapaKTep PaclpeecHUs HOPMAIbHBIX HANPSOKEHUH MO BBICOTE CEYCHUS
Oasky IpU pacueTHON HArpy3Ke;

- MPOTUO OAJKY MPU PACYCTHON HATPy3Ke M HA KKJOW CTYITCHU HATrpy)KEHUS;

- BEJIMYMHA pa3pyIIalolIel Harpy3KH.

Harpyxenune 6anku npoussoaurcs cryneHsaMu 0,125 Pp,cqer.

[TokazaHusi TEH30METPOB 3alKCHIBAIOTCS TMPU HYIEBOM U pPACYETHON Harpys3kax.
[Toka3zaHusi HHIUKATOPOB WJIM MPOTHOOMEPOB 3aIMCHIBAIOTCS HAa KaXJIOW CTYIICHHW HArpy3KH [0
BEJIMUUHBI Ppycuer, TOCIIE YETO MPUOOPHI CHUMAIOTCS U 00pa3el] HarpyKaeTcst 10 pa3pyLIeHus.

ITo Bennumnam mporu6oB Oanku npu Harpyskax 0,125 Ppacuer 1 0,25 Ppacyer MOKHO
BBIUKCIIUTh YCPEIHEHHBIM MOMIYJh YIPYrOCTH JPEBECHHBI 00paslia MpH KPaTKOBPEMEHHOM
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Harpy>KeHUH U OIICHUTHb BIMSHUE TMONEPEYHOM CHIIBI Ha Mporud maHHoOW Oanku. J{is sToro mo
MOKa3aHUsSAM HMHJIWKATOpa OIpeneiseM Nporud Oalku B cepelrHE NpoJieTa M BBIYHCISAEM
yCpEeIHEHHBIH MOAYIIb YIIPYTOCTH IPEBECUHBI 0€3 yueTa BIUSHHS MOTIEPEYHON CHIIbL.

[Ipenen npouyHocTH (GW ) (8 MIla) obpa3ua c BIaXHOCTbIO B MOMEHT HCIIBITAHUS
BBIYUCIISIOT 10 (hopmyiie:
3P, -1
Ow =g
2bh
rae, Pyax —MakcumanibHas Harpyska, H;
| - paccrostHEEe MEKIY LICHTPAMH OIIOD, MM;
h - BeicoTa 00Opasia, Mm;
b - mmpuna obpasia, Mm.
Pesynbprar BeiuncasaoT v okpyrisitoT 1o 1 MIla.
Pe3ynbTaThl HCOBITAHUI 3aMMUCHIBAIOT B MPOTOKO.

Conep:xanue oT4éTa

1. Tema;

2. llens paboTHI;

3. ®opMyIibl, COOTHOILLIEHUS U TPaQUKH;
4. 3aKIrovYeHne U BEIBOBI.

KoHTpoJibHbIe BONPOCHI U 3a]aHUs

1. MeTtoauku pa3paOOTKH KOHCTPYKTUBHBIX U PACUETHBIX cXeM?
2. OCHOBHBIE TIOJIOKEHHS O CBOMCTBAX CTPOUTEIHHBIX MaTEPHAIOB?
3. B 3aBUCHMOCTH OT Ye€ro CTpOUTCs ceMeHCTBO (Pa30BBIX TPACKTOPUIA?

JlaGoparopHas padora 2
du3nyecKkne 1 XUMHYECKHE CBOHCTBA CTPOUTEIbHBIX MATEPUATIOB.

Hean paGoTb:

e (QopmupoBaHUE y CTYIACHTOB MPEACTABICHUS O B3aMMOCBS3H MaTepuaiga U KOHCTPYKIIUH,
MIPEIOTIPECIIIONIECH BEIOOP M ONTHUMH3AIUIO0 CBOMCTB CTPOMTEIHLHOTO Marepwalia, UCXOMIs W3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKIUN U TpeOyeMoil T0IrOBEeYHOCTH;

o OBJIAZICHUC CTYACHTAMU IPAKTUUYCCKHUMU MCTOAAMHU OIPCACICHUSA IMPOYHOCTH,
KECTKOCTH, YCTOﬁqHBOCTH CTPOUTCIIBHBIX MAaTCPUAJIOB

TEOPETHUYECKASA YACTbH

K dusndeckuMm CBOMCTBAM OTHOCSTCS HWCTHHHAS TUIOTHOCTh, CPEIHSS TUIOTHOCTb,
CpelHsIsl HAaChIMHAS MIOTHOCTh, HOPUCTOCTh, MIyCTOTHOCT.

1.1.1 Onpenesnenue NJIOTHOCTH

[TnoTHOCTH MaTepuaia - OTHOIIEHHE MacChl BEIIECTBA MaTepuaja K 3aHHMaeMOMY UM
o0bemy ©Oe3 ydera MycTOT U MOp. DTO CBOMCTBO Marepuaja Ha3blBAalOT €Ille HCTHUHHOMN
MJIOTHOCTBIO.

s=-m

vV (r/c™m, xr/m 3), 1.1)

rae M - Mmacca Marepuana (T, Kr),

V - o0bem marepuana (cm 3, M 3).

Jliis ompeneneHus MIOTHOCTH Marepualia W3 OTOOPAaHHOW W THIATEIhHO MepeMelIaHHOM’
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cpeaneit mpoOsl orBemuBaroT 200-220 1, BhIcymmBaioT ero npu temneparype (110 + 5)°C no
MOCTOSTHHOW MacChl, 3aTéM TOHKO W3MEIRIaloT B araroBo wiam (aphopoBol CTymKe.
[Tony4yeHHBIN MOPOIIOK MPOCEUBAIOT uepe3 cuto ¢ ceTkoil Ne 02 pasmep siueiiku B cBety 0,2 X
0,2 MM, u 6epyT HaBecKy 0koj10 180 I'. MPOCESTHHOTO MOPOIIKA.

[InoTHOCTH  ompenenstoT ¢  moMmomblo  npubopa oObemomepa Jle-Illa-tenbe,
MPEICTaBIISIIONIEro K00y ¢ paciiupeHreM B HUWIMHIPHUYECKON yactu (pucyHok 1.1), umeronmm
JICJICHUS B HUKHEH U BEPXHEH 4acTsX.

N z
(e = : .
. =

i % Bl B EE—
=
| '(

1>

1- mraTus;

2- BOpOHKA;

3- TepMomMeTp;

4- obbemomep;

5- cocya ¢ BO/1OIA.

Pucynoxk 1.1 - [Ipu6op Jle-lllaTenbe 1is onpenejieHus: NJIOTHOCTH MaTepuaja

O6weMm sToro pacumpenus cocrapusier nopsanka 20 cm3. O6beMoMep HAIMOIHAIOT /10
HU)KHETO HYJEBOTO WJIM JII0OOTO JPYroro JAENEHUsS KUAKOCTbIO, MHEPTHOW K HCIBITYEMOMY
Mmarepuany (Bofo, OE3BOAHBIM KEPOCHHOM WM cHUpPTOM). TIareapbHO MPOTHPAIOT TaMIIOHOM
WM QUIBTPOBaIbHON OymMaroil CBOOOAHYIO OT KHMJIKOCTH YacTh 00bEMOMEpa U MIOMEIIAIOT €T0 B
CTEKJIIHHBIN cocyll ¢ BOJ10i, nmeroineit remneparypy (20 + 1)0 C.

Yepes 5 MuH. mocie MOMELIeHUsI 00beMoMepa B BOJY, OTMEYAIOT YPOBEHb KHJIKOCTH,
HOJB3YSCh JICNEHUSIMU B HIDKHEH uyacTW mikayiel nmpuOopa. 3aTeM OT MOATOTOBJIEHHOW MPOObI
MOPOILIKa Marepualia OTBEUIMBAIOT ¢ TOUHOCTHIO 10 0,01T. Ha TexHHuYeckux Becax HaBecKy 80 T.
U Yepe3 BOPOHKY BBICBINAIOT Marepuan B 00beMOMep HOPLMSIMU O TeX MOop, MOKa ypOBEHb
KUJKOCTU B HEM HE NMOAHUMETCSI O OJHOIO W3 JIEJIEHWH B BEpPXHEH 4YacTH ILIKaJbl MpuoOopa.
Pa3HOCTh MeX/1y KOHEUHBIM M HadaJbHBIM YPOBHSMHU JKUJIKOCTH B O0ObEMOMEpE IOKa3bIBAET
00BbeM mopomika V, BBICBIIAHHOTO B MpUOOp. OCTarok MOpoOIIKa B3BEIIMBAIOT U MO Pa3HOCTU
MEX/y HaualbHOM HaBecKOM M M ocTaTkoM M1 ompenensitoT Maccy BBICHIIAHHOTO MOPOILIKA B
obobeMomep.

[TnoTHOCTH MaTepHaina B r/cM 3 paBHa:

s="T""

¥ 1.2)

.-

e s

|
“

rJe M - nepBOHaYajbHasi HaBeCKa Marepuasa, T,;

m 1 - ocTarok OT HaBECKH, T;

V - 00BbeM XKHJIKOCTH, BEITECHEHHOHN 3aChITTAHHBIM TTOPOIIIKOM B TIPHOOP, cM3.

[InoTHOCTH MaTepumana ompenensior ¢ TouHocThio a0 0,01 r/em 3 , kak cpenHee
apuMeTHIecKoe JBYX OTAENbHBIX ONpeAeIeHII Ha pa3HbIX HABECKaX.

JU11 OpUEHTUPOBOYHOTO OINpPEAEIEHHUS IUIOTHOCTH Marepuaia MOXKHO BOCIOJIb30BaTbCA
MEpPHBIM HWIUHAPOM eMKOCThI0 OT 100 1o 250 cm 3 ¢ nenoi genenust 1 wim 2 cm 3 . B atoMm
cilyyae B LWJIMHIpP HAJMBAIOT KUAKOCTh Ha 1/3 ero oObema, 0TMEUalOT YPOBEHb MO HHXKHEMY
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MEHHUCKY JKHMJIKOCTH, 3aT€M OCTOPOXKHO BBICHINIAIOT B HETO HABECKY MOPOIIKA MaTepuaia Maccou
50 — 100 . ¥ BHOBb OTMEYAIOT YPOBEHb KHAKOCTU. [I0 pa3sHOCTH KOHEYHOTO M HAdyajJbHOTO
YPOBHEH ONpenensoT 00beM BBICHIIIAHHOTO B IIMJIMH/P MMOPOIIKA. 3aT€M IO BbIIIE PUBEICHHON
dbopmyre onpeaensoT MII0THOCTh MaTepuraa.

JladoparopHas paGora 3

MexaHuYeCKHE CBOICTBA CTPOUTEIbHBIX MAaTEPHAJIOB.
Hean pa6oTbI:

- HU3YYUTb OCHOBHBIC MCXAHUYCCKUC CBOMCTBA CTPOUTCIIBHBIX MATCPpHUAJIOB U HAYYUTHCA
OIpeCaAcCIIATh TBépI[OCTB MaTcpHraioB.

TEOPETHYECKASA YACTbH

CBolicTBa METAJUIOB U CILIABOB OIpCACIAIOTCA XHUMHYCCKUM COCTABOM H CTPYKTypOfI. Bce
CBOMCTBA METaJJIOB pasaciArOTCA  Ha (bI/IBI/ILICCKI/Ie, XUMHNYCCKHNC, MCXAaHHYCCKHE U
TCXHOJIOTHYCCKHC.

Mexannyeckne CBOMCTBA METAUIOB  OMNPENEISIOT HMX  CIIOCOOHOCTh — CONPOTHBISATHCA
npuiaraeMbeiM yeunusiM. K TakuM cBOWCTBaM OTHOCATCS POYHOCTb, YIPYTOCTh, MJIACTUYHOCTD,
TBEPJOCTh, XPYIKOCTbh, BI3KOCTh, U3HOCOCTONKOCTb.

IIpoYHOCTH - 3TO CIOCOOHOCTH METalIa CONMPOTHUBIATHCS Ae(HopMaIuy UIH Pa3pyIICHUIO MO
JNEHCTBUEM CTAaTUYECKUX WM JUHAMHYECKHUX HArpy3oK.

HpI/I HCIIBITAHUNU MCETAJIJIOB ONPCACTIAIOT CICAYIOMUC XapPaKTCPHUCTUKNU MCXAaHUYCCKUX CBOICTB:
MpeCaciibl IMpONOPHHUOHAIIbHOCTH, YIIpyrocrTu, TCKYYCCTHU, IIPOYHOCTH, OTHOCHUTCIBHOC
YAJIUHCHHUE U OTHOCUTCIIBHOC CYKCHHE.

Ilpeden  npounocmu-3TO  HaNpsDKEHWE,  COOTBETCTBYIONEE  HAWMOONBIIEH  Harpyske,
IpEIIECTBYIOLIEH pa3pyleHHI0 00pa3ia.

IInacTHYHOCTB- CBOMICTBO TBEPIBIX TEA TMOJ JCUCTBUEM BHEIIHUX CUJ HM3MEHATb, HE
paspyiiasice, cBol0 GOpMY U pa3sMephl U COXPAHATh OCTaTOUYHBIE (TUIacTUYECKHeE) nedopmainuu
MOCJIE YCTPAHEHUS 3THX CHUIL.

OTHOCHUTEILHOE YATUHCHUE U OTHOCHUTECIBHOC CYKCHHUEC ABJIAIOTCA MOKA3aATCIAMM IJIACTUYCCKUX
CBOIMCTB METAJIJIOB.

OTHocHTeIbHOE YAJIMHEHHMe- TO OTHOIIEHHE JJIUHBl o0pa3la Imocie pas3pbiBa K €ro
MIEPBOHAYAJILHOM JUIMHE, BBIPA)KEHHOE B IPOIIEHTAX.

OTHocureabHOE CY/KEHHME€ -OTO OTHOIICHHC a0COJIFOTHOT'O CYyXKCHHUsA, T. €. YMCHBIICHUSA
mionaan mnonepeyHoro CCUYCHUA 06pa3ua mocJic paspnbiBa, K HCpBOHaanLHOﬁ IIomagn
MOMNEPEUYHOTO CCUCHU A, BBIPAXKCHHOC B IIPOLCHTAaX.

YaapHass  BfI3KOCTB- CIOCOOHOCTh ~ MaTepualia  COMPOTHBIATHCS — Pa3pyLICHHIO  TpU
JTMHAMUYECKUX Harpy3Kax.

HaunGosee yacto onpenensoT TBEpAOCTh MaTEPHAIOB Ojarogapsi OBICTPOTE U MPOCTOTE METO/IA,
a Tak)Ke BO3MOXXHOCTH TIPOBECHHS UCIBITAHUS HA TOTOBBIX JeTalsx 0e3 ux paspymenus. [1o
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BCIINYHNHC TBGpI[OCTI/I MOKHO Cyl[I/ITB (0] IprrI/IX MCXAHNUYCCKHUX CBOﬁCTBaX MCTAJIJIOB: HpO‘IHOCTI/I,
N3HOCOCTOMKOCTH.

TBepAOCTh - 3TO CBOWCTBO MAaTEPUANOB CONPOTHBISATHCS MPOHUKHOBEHUIO B HETO JPYroro,
Ooiiee TBEpJOro Tejla OMNpeneNeHHOW (OpPMBI W Pa3MEpPOB, HE IOJIYYAIOUIETO OCTaTOYHOU
nedhopmaruu.

a — metoa bpunenns; 0 — meroa Bukkepca; ¢ — meroa Pokeenna

Pucynok 2.1 - Cxembt ucnvimanusi Ha meépoocms

[IpuMEHSIOTCS  CIIEAYIOIIME METOIbl OINpPEAETCHUs] TBEPJOCTH: BAABIMBaHUs (HambOouee
pacnpocTpaHeH), mapanaHus (Meton Mooca), orckakuBanus (mpubop Illopa), kavanus

MassTHHKaA.

[To merony BnaBiauBaHus pabotaroT TBepaoMepbl bpunemns, Poxsemna, Buxkepca. Bcee
TBEPJOMEPHI padOTAIOT MO CXeMaM, MPEICTaBICHHBIM Ha pUCyHKe 2.1.

Memoo bpunenns
TBepAOCTh MO 3TOMY METOJY ONpEACTSICTCS IMyTEeM BIABIUBAHHS CTAJIBHOTO 3aKaJICHHOTO
Hrapuika onpejaeaeHHoro auamerpa (D) B HCHBITYeMYO MOBEPXHOCTD MO ACHCTBUEM 3aJaHHON

Harpy3ku (P) B TedeHne onpeeieHHoro BpeMeHu (pucyHok 2.1, a).

Yucno TBepaoctu mo bpunemto obo3Hauaetcst HB u ompexaensercs mo ¢dopmyne: tae P -
Harpyska, JAeicTByromias Ha mapuk, kre (H);

HB =
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1 ? D ?([)-| D*-d?)"

(1.2)

F - [UI0Iab MOBEPXHOCTH OTIICYATKA, MM;

D - nuamerp mapuka, Mm;

d - tnamerp oTmeyarka, MM.

K mpubopy npunaraercs KOMIUIEKT U3 TpexX mapukoB quamerpom D =25 mm; D=5 mMmuD =
10 mm. /Inamerp mapuka U mpuijaraeMmas Harpy3ka BbIOUPAIOTCS B 3aBUCUMOCTH OT TOJIIIUHBI

HCIIBITYEMOU JICTAIIU U MPEANOIaraeMoi TBepA0CTH 1o Tabdmure 2.1.

Tabnuna 2.1- Pexumbl UCHIBITAHUHN TBEPIOCTH IO METOTY

bpunenns

JmuTenbHOCTh BBIICPKKY MO HArPY3KOM paBHA:

JUIS TBEPJBIX MaTepualioB (cTaneil u uyrynos) - 10c.;

JUTSL MaTEepPHUAJIOB CpeHEH TBepAOCTH (OpoH3bI, NaTyHu) - 30 c.;

JUTISL MSITKAX MaTepHaIoB (QTFOMUHMS, MarHus) - 60 c.

3HavYeHHE TBEPIOCTH TMOCIIE UCTTBITAHUS MOXKHO OTMPEICTUTh 110 Tadmuie 2.3.

Tlopsiook onpedenenus meepoocmu Ha npubope bpunenns
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1. 3auuctuth (Ipu HEOOXOAUMOCTH) OOpa3ell HaXKJauHOW Oymaroi, HaNMUILHUKOM WIIH

UM OBATBHBIM KPYTOM.

e 2. YcTaHOBUTH Ha pblyare 3aJJaHHYIO Harpy3Ky.

e 3. YcranoButh obOpasen (pucyHok 2.2, 0) Ha CTONMK 6 Tak, 4TOOBI LIEHTP OTIEYaTKa
pacmonarancs ot kpasi oOpasia Ha pacctostHud 2,5 D, a oT eHTpa coceHero oTnedaTka
-una4D.

e 4. Ilomxatp oOpasel K NIApHKy, Bpalas MaxOBHUYOK 2 10 cpabaThIBaHUS TPEIIOTKH (TIPH
S9TOM UWINHUHJAETh MOAHUMAETCS, CXKHUMas MPYXKUHY, M CO3JaeTcsl MpeABapuTeabHas
Harpyska Ha mapuk 100 kre).

e 5. VYcCTaHOBUTH MOABMXKHBIM JHUCK 7 B COOTBETCTBUHM C BPEMEHEM BBIICPKKHU
(BUHT 8 HOIDKEH OBITH OTHYIICH).

e 6. BKJIIOYUTH DSJIEKTPOJABUTATEIb, Ha)KaB KHOMKY 7, KOTOPBIA Yepe3 YepBSIYHBIN
PEAYKTOp, KPUBOIIMUITHBIA Bajl U MIATYH OTBeAET ymop 9 or peyara ¢ rpy3amu 5. Ilpu
9TOM Harpy3ka 4yepe3 CHUCTeMY pPbIYaroB COOOIIAETCs MIAPUKOBOMY HAKOHEUHHUKY, UTO
buKcHUpyeTcsi 3aropaHueM KOHTPOJIBHON JTaMmodku 4. B 3TOT MOMEHT BHHTOM 8 3a)KaTh
JIMCK 7 Ha Baiy.

e 7. Ilocne BbLAEPKKHU BpallleHUE 3JIEKTPOJBUTrATENsl aBTOMAaTUYECKH MEpEKIoYaeTcs Ha
o0OpaTHOe, 1 YIOp BO3BPAILAET phIUar ¢ rpy3aMu B UCXOAHOE TMOJIOKEHUE.

e 8. CHaATh 00Opa3zer, oTBeAs CTOJI Iprbdopa.

e 9. 3MepuTh muameTp OTIEeYaTKa B ABYX B3aMMHO NEPIECHIUKYISIPHBIX HAMPABICHUAX U

B3STh Cpe/lHEe 3HaueHue. J(uameTp orneyarka U3MepseTcs crielruaibHbIM MUKPOCKOIIOM

MIIB-2 co mikanoit usmepenus ¢ TouHoctsio 0,1 wum 0,05 MM (pucynok 2.3).

a - oommit Bug TBepaomepa TIII; 6 - cxema TBepaomepa TII

e 1 -kHomKa; 2 - MAaXOBHYOK; 3 - HAKOHEYHHK; 4 - KOHTPOJIbHAS JIAMITOUKA;
e 5-rpy38b1; 6 - cTONWK; 7 - AWCK; 8 - BUHT

Pucynox 2.2 - Teepoomep Bpunenns (TLL)
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Omneuarok

Oxky1sip co mKanoi
Pucynok 2.3 - Cxema uzmepenus ouamempa omneyamka

JluameTp oTrevaTka J0JDKeH HaxoauThes B npenenax 0,3 D < d < 0,6 D, B mpoTUBHOM cily4ae
WCIBITAHHSI TIOBTOPUTH C MHBIM Pa3MEpOM IapUKa.

10. ITo popmyne 1.1 HaiiTu 3HAUEHUE TBEPIOCTH.

Memoo Pokeenna

Wsmepenune TBepmoctu Ha npubope PokBema mpow3BOAWTCS BIABIMBAHHEM B HCIBITYEMBIN
oOpazen; ainMa3Horo konyca ¢ yriaoM 120° mon Harpy3koit 1471H (uepnas mikama «Cy»),

Harpy3Koi

588,4 H (uepnas mkana «A») wid mapukom auamerpom 1,588 mm, mox narpyskoit 980,7 H
(kpacHas mikana «By).

B Tabnuue 2.2 npuBeneHs! YCIOBUS ONpPeeNeHHs TBEPIOCTH.

Tabmuma 2.2 - YCIIoBUS CTaHIAPTHOTO OINPEIeTICHUS TBEPIOCTH

Tlopsook onpedenenus meepdocmu Ha npubope Pokeenna

e 1. IloaroroBuTh 0Opa3el U yCTAHOBUTH HA MPEAMETHBIN CTONUK 7.

e 2. YcTaHOBUTH HEOOXOIUMBIN TPy3 | 1 HAKOHEUHHUK 3.

e 3. Bpamenuem mMaxoBuKa 2 Mpmkarh oOpa3el] K HAKOHEYHUKY 3 Tak, YTOObI MaJeHbKast
CTpeJKa WHJWKATOpa OCTAHOBHWJIACH IPOTHB KPACHOW TOYKH. DTHM 0OeCIeunBaeTCs
MpeBapuTeNbHas Harpy3ka Ha obpasen P = 10 krc (it MIOTHOTO COMPUKOCHOBEHUS
ajMasa Wi MIapyKa C HCTIBITYEMBIM MaTepUajioMm).
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e 4. BpamenueM mIKajabl MHAUKaTOpa 4 ycTaHOBUTH HU(ppy 0 yepHOM MIKaibl MPOTHB
0OJIBIITION CTpenKu (BpalieHUE OCYIIECTBISIETCS CEKTOPOM §).

e 5. BrumouuTh 31eKTpoABUTATENb MPUOOpA MEpEKIoYaTeIeM 5 U HaKaTHeM KIaBUIIU 6
CO3/1aTh Harpys3Ky.

e 6. Ilocne cHATHS HATPY3KH OOJIBbINAsI CTPENIKA YKAKET 3HAYCHUE TBEPHAOCTH.

Ha xaxxnom oOpasie 10DKHO OBITh IPOBEICHO HE MEHEE TPEX UCIBITAHUM U ONPENENICHO €ro
CpeiHee 3HaueHHUe.

OTOT METOJ HE PEKOMEH/IyeTCs MPUMEHSTH ISl CIUIABOB C HEOJHOPOIHOM CTPYKTYpO (4yryHbI
cepble, KOBKHE, BEICOKOTIPOYHBIE).

4 1
1
3 : {
7 |
|
2
8 5
[)

e 1- rpy3sl; 2 - MaxoBUK; 3 - HAKOHEYHUK; 4 - UHIUKATOP; 5 - IEPEKIII0YaTelb;
e 6 - Kki1aBuIIa; 7 - NPEAMETHBIN CTONHK; § - CEKTOP

Pucynox 2.4 - Cxema npubopa Poxsenna (TK)

Omnpenenenre TBEPIOCTH MO MeTOAYy POKBe/Ia MIMPOKO pacmpoCTPaHEHO, TaK KaK IMO3BOJISET
UCTIBITHIBATh TBEPJIBIC U MATKUE METAJLIbI MPSMO HA TOTOBBIX JeTalsiX. [lomydeHHbIe 3HAUCHUS
TBEPAOCTH MO MeTony PokBemsia MOXHO MEpeBECTH B 3HAYCHUS TBEPAOCTH IO METONLY

Bpunemnns, ucnons3ys tabnuiy 2.3.

Tabmuua 2.3 - CooTHOIIEHHE YKcen TBepAocTH 1o bpunemnmto u Poksemry
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Memoo Bukkepca

IIpn wucnertanum Ha TBepaocth mo wmetony Bukkepca (I'OCT 2999-75) B moBepxHOCTH
MaTepHasa BAABIMBAETCA ajJMa3Has YeThIpEXI'PaHHas MUPAMUJIA C YIJIOM IIPU BepuinHe a = 136°
(pucyHok 2.1, 0).

Uucmo tBepmoctu mo Bukkepcy oOo3Hadaercs cumBonioM HV ¢ ykasanwem Harpysku P wu
BPEMEHHM BBIIECP)KKH IOJ HArpy3Kod, IPUYEM pPa3MEPHOCTh YHCIA TBEPAOCTH (KI‘C/MMZ) HE
craButcs (pucyHok 2.5) IIpomOIDKHUTENBHOCTh BBIACPKKHA HMHJICHTOpPA IO HArpy3Koi
npuHUMaroT s craieit 10-15 ¢, a qng uBerHsix metamwios- 30 c. Hampumep, 450 HV10/15
O03Ha4YaeT, 4To uuciao TBepaocTu mo Bukkepcy 450 momyueno mpu P =10 xrc (98,1 H),
MIPWIOKEHHOH K aJIMa3HOM UpaMuJe B TeueHue 15 c.
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Pucynox 2.5 - Teepoomepwvl Buxkepca

[IpeumymiectBo Merona Bukkepca mo cCpaBHEHHMIO C METOJOM bBpuHemws 3akiatoyaeTcss B TOM,
YTO METO/J0M BHKKepca MOXXHO HCIBITBIBATH MaTepHalibl 0oJjiee BBICOKOH TBEPAOCTH H3-3a
MIPUMEHEHHUS aJIMa3HOU MUPaMUBbL.

Memoo Mooca

TBepIOoCTh TOPHBIX MOPOJ OLEHUBAETCS C MOMOIIBIO IIKalbl TBepAocTH Mooca (tabnuna 2.4),
KOTOpasi MpeCTaBICHA JIECAThI0O MUHEpAJIAMH C YCIIOBHBIM TOKa3zaresieM TBepaoctu oT 1 mo 10
(cambIii MATKHIA TalbK - 1, camMblil TBep/bIit anmas - 10).

B mkame TBepAOCTH JecATh CHENHMAIbHO IMOJAOOPAHHBIX MHHEPAJIOB PACIIOJIOKEHBI B TaKOU
M0CJIEI0BATENbHOCTH, KOTAA CICAYIOIUI M0 NOPSAKY MUHEpaJl OCTABISET UepTy (LapanuHy) Ha
MpPEeAbIAYIIEM, @ CaM UM HE IIPOYepUUBAETCS.

TBepIOCTh OMPENENSIOT CISAYIONMM o0pa3oM. Ha rimankodl TOBEPXHOCTH HCCIEAYEeMOTO
oOpa3iia mpoOylOT HAaHECTH YepTy KaKIbIM M3 MUHEPAJOB, YKa3aHHBIX B IIKalle, HAUMHAS C
camoro wmsirkoro. IIpw 5TOM ycTaHaBIMBAIOT, KaKOW MHMHEpaj OCTaBIsAeT 4epTy (I1apamaer
oOpa3zer).

Tabnuna 2.4- lkana TBepaocti Mooca 1 xapakTepUCTHKa MUHEPAJIOB
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[IpomexxyToUHBIE CTETICHU TBEPIOCTH KaMHsS BBIpaKalOTCs B Buiae ApooOeit. Tak, yucmo 8 1/2,
OTHOCSIIEECS K XpU300epuiuly, O3Ha4YaeT, 4TO OH IapamaeT Tola3 MPUMEPHO Tak K€, KaK cam
napamnaeTrcsi KOpyHAOM. ['paHaT NmHUpoOnm HECKOJBKO TBEpke KBapua (7) MU HECKOJIbKO Msrue
o6epuna (7 1/2), moaToMy ero TBEpAOCTh 0003HavaeTcs Kak 7 1/4.

BaxHO MOMHHTB, YTO CKPBITOKPUCTAJUIMYECKHUE, TOHKOIOPUCTHIE U MOPOIIKOBAThIE PA3HOCTH
MUHEPAJIOB 00JIAJA0T JIOKHBIMH MajbiMU TBEpHOCTSIMH. Hampumep, reMatutr B KpUCTaJIax
MMEET TBEPAOCTh 6, a B BUJE KPACHOW OXPbI MEHbIIIE 4, YTO TOBOPUT O MPAKTUYECKH OTCYTCTBUHU
CLEIUJICHUSI B TOHKOJIMCIIEPTUPO-BAHHON Macce remaTuTa. B 1enom riiaBHas mMacca MpUpPOIHBIX
COCIMHEHUH o0JagaeT TBEpAOCThI0 OT 2 no 6. Hambonee TBepaple MUHEpasbl, KaK IPaBUIIO,
MPUHAIEKAT K OKUCIIAaM U HEKOTOPBIM (Yallle BCEr0 OCTPOBHBIM) CHJIMKATaM.

Bonpocel onsa konmpona

. Uto Takoe TBep0CTh?

. MeTo/ipl onpeiesieHns: TBEp1OCTH?

. Kak onpenensercs tBepaocts no bpunemno?

. OT 4ero 3aBUCHUT BBHIOOD IMaMeTpa IIaApUKa, HAarpy3KU, BPEMEHHU, BbIIEPKKHU?

. Kak onpenensercs tBepaocts 1o Merony Pokseina?

. Korna npumensiercs anmasHbiii KOHyc?

. Korna npumensiercs ctanpHoM mapuk D = 1,588 mm?

. Korna npumensiercs anmasHast yeTblpexrpanHas nupamuia’?

. g onpenenenus TBEPIOCTH, KAKMX MaTEpUajIoB IpUMeEHseTcsa MeTo bpuneis?
e 10. dAna onpenenenus TBEPIOCTH, KAKUX MaTEpUaIOB puMeHsieTcst meroa Poksenna?
e 11. lna onpenenenus TBEPLOCTH, KAKMX MAaTEpUaAJIOB puMeHseTcs meroa Mooca?

e 12. lna onpenenenus TBEPIOCTH, KAKUX MaTEpUAJIOB MpuMeHsieTcst MeTo Bukkepca?

°
O 00 1N DN B W —

Jladoparopuas padora 4
TexHoJIOTHYECKHE U IKCILUTYATAIIHOHHBIE CBOIICTBA CTPOUTEIbHBIX MATEPHAJIOB.

Hean paGoTbI:

e (opMupoBaHHE Yy CTYACHTOB NPEACTABICHUS O B3aUMOCBSA3M Marepuana U KOHCTPYKIIMH,
npeonpeensoned BIOOp U ONTUMM3ALNI0 CBOMCTB CTPOMUTENBHOTO MaTepualla, MCXOId M3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKUUN U TpeOyeMoil 10JIrOBEUHOCTH;

. OBJIAICHUE CTYACHTAMH IPAKTUYECKUMU METOJAMH OIPEIEICHUS IPOYHOCTH,

YKECTKOCTH, YCTOMUNBOCTH CTPOUTEIHHBIX MaTePHAIIOB

1.0npenenenune pU3NIECKUX CBOMCTB CTPOUTEIHHBIX MaTEPHATIOB
1.1. OnpeneneHre NCTUHHOM TIIOTHOCTH
Hcemunnas nnomuocmo p (2/cm?, ke/m ) evruucisemcs Ho hopmyne

p =m/V,, (1.1)

eoe: m- macca mamepuana, V' - 06vem mamepuana 8 abCoNOMHO NIOMHOM COCMOSHUU.
HcTuHHYI0 MIOTHOCTH MaTepuaja ONPEAeNsoT JTUOO C MOMOIIBI0 CHEeNHATbHON CTEKISTHHON
KonGsl — obbéMomepa Jle-lllatenbe, Bmectmmocthio 120-150 cM®, 16O ¢ MOMOIIBIO

MUKHOMETPA - KOJIOBI TOYHOTO 00beMa, 00BIYHO, BMecTUMOCThIO 100 oM’
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st orpeeeHus WCTUHHOU TIOTHOCTH KaMEHHOTO MaTtepuana c
MOMOIIBIO 0Ovémomepa Jle-Illamenve U3 OTOOpPAaHHOW W TIIATENIBHO TEPEMEIIAaHHOW MPOOBI
orBemmBaoT 200-220 r. Kycouku oroOpanHOW mpoObl Cymar B CYIIWIbHOM MIKady Mpu
temriepatype (110£5) C 10 mOCTOSHHOM Macchl; 3aT€M WX TOHKO M3MEJIbYAIOT B araTOBOUN WIIH
dapdopopoii crynke. [lomyueHHBIN TOPOIIOK MPOCEUBAIOT Yepe3 cuTo ¢ ceTkoit Ne 02 (pa3mep
sueriku B cBery 0,2x0,2 mMm). HaBecky 180 T mpocessHHOTO IOpPOIIKAa BBICYIIMBAIOT IPHU
temriepatype (1104+5)°C, 3arem oxjaxaarOT 1O KOMHATHOM TEMIIEpaTypbl B 3KCHUKAaTOpe, B
KOTOPOM IOPOIIOK XPAHAT A0 MPOBEJICHUS UCTIBITAHHUS.

OO0béMomep 4 HaAMONHAIOT A0 HWXKHEH HYJIEBOW 4YepThl >KHAKOCTHIO (BOJOH, OE3BOJIHBIM
KEPOCHHOM WJIM CIIUPTOM), MHEPTHOM MO OTHOIIEHHUIO K TOPOIIKY MaTtepuana (puc. 1).

1 - mrratus, 2 — BOpoHKa, 3 — TepMOMETP, 4 —00BEMOMED, D — CTEKJISTHHBIN COCY/T
Pucynox 1 - [Ipubop st onpepeneHns UCTUHHHOW TUIOTHOCTH

CBOOOIIHYIO OT KHJKOCTH 4YacTh oOBeMoMepa (BBILIE HYJIEBOW YEpThI) TIHIATEIHHO
MPOTUPAIOT TAMIIOHOM W3 (GUIBTpOBaIbHON Oymaru. OOBEMOMEP MOMEMIAIOT B CTEKJISTHHBIN
cocyn 5 ¢ Bojoit u repmomerpoM 3. Bona nomkHa uMets Temmeparypy 20°C (temneparypa, npu
KOTOPOW TpaJyHpoBalu IIKaay oObemomepa). B Bojge oObEMOMEp ocTaeTcs BCe BpeMsi, MOKa
uzeT ucnplTanue. YToosl 00bEMOMEP HE BCILIBIBAJ, €r0 3aKpEeIUIIOT Ha ITaTuBe | Tak, 4TOOBI
BCS I'paJyMpOBaHHAs 4acTh LIEHKN HAXOMIach B BOJIE.

OT DOAroTOBIEHHOM mMpoObI, HaxoAALIEHCS B JKCUKATOpE, OTBEIIMBAIOT C
norpemHocThio 10 0,01 r Ha TexHuueckux Becax 80 I Mmopomika MaTepuasga U BBICBIIAIOT €T0
JIO’)KEYKOW 4Yepe3 BOPOHKY 2 B MpHOOp HEOONBIIMMHU MOPLUUSAMH 0 TEX MOp, MOKa YpPOBEHb
KUAKOCTH B HEM HE IOJHUMETCS 1O 4epThl ¢ JeneHueM 20 oM’ wmu 710 4epTel B Ipenenax
BEpXHEU IpayupOoBaHHOM yacTu npudopa. Pa3HOCTh MEXly KOHEUHBIM U HauyaJlbHbIM YPOBHIMU
KHUJIKOCTH B 00BbEMOMEpE IMOKa3blBae€T 3Hau€HHE O00beMa MOPOIIKA, BCHIMAHHOTO B HPUOOD.
OcraTok mOpoIIKa B3BEHIMBAIOT. Macca MOpoIKa, BHICKIIIAHHOTO B 00BEMOMED, OyneT paBHA
Pa3HOCTHU MEXAY pe3yibTaTaMy EPBOIO U BTOPOTO B3BELIMBAHUM.

VIcTHHHAS TUTOTHOCTB MaTeprana (r/cm°)
po = (m1- ma)I\V,, (1.2)

mi- HaBeCKa MaTepuaja JI0 OIbITa, T; My- OCTATOK OT HaBeCKH, T; V,. -00beM IKUIKOCTH,
BBITECHEHHOI HaBeckoii MaTepuana (00beM mopoirka B 00sEMoMepe), CM .
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HcTMHHYIO IUIOTHOCTh MaTepualla BBIUMCIAIOT ¢ okpyrieHueMm ao 0,01 r/em® Kak cpenHee

apudMeTHIecKoe ABYX ONpEAEICHUN, pacX0KJICHUE MEKAY KOTOPbIMU HE JOJDKHO NPEBBINIATh
3

0,02 r/cm”.

1.2. OnpeneneHue cpeaHe IIIOTHOCTA 00Pa3IOB MPABUIHLHONU T€OMETPUUYECKON POpPMBI
Cpednsis niomnocmo p , (2/em>, ke/m ) 8vruucasemes no goopmyne

po=m\Ny, (1.3)

20e m - macca mamepuana; g - 06vem mamepuana 8 ecmecmeeHHOM COCMOSIHUL.

Jns  ompeneneHuss IUIOTHOCTH  HWCHOJB3YIOT oOpasmbpl  Marepuana B dopme  KyoOa,
napajuiefienunena wid muiuHapa. IS mOpUCTBIX MaTepuaioB pa3mep oOpasia KyOmduecKoit
dbopmbl nomwkeH ObITh HEe MeHee 100x100x100 mm, a 1 IoTHEIX — He MeHee 40x40x40 mm. Y
HAJTUHAPUYECKUX 00pa3IoB JUAMETP M BBICOTA JIOJDKHBI OBITH COOTBETCTBEHHO HEe MeHee 70 u
40 MM.

OO0pa3ipl BRICYIIMBAIOT B CymwibHOM mkady mpu Temmeparype (110+5) C, oxmaxmaror B
9KCUKATOPE U XPaHST B HEM JI0 MOMEHTA UCIIBITAHHUS.

O6pasupl m1000i hopMbl co cTopoHO pazmepoM a0 100 MM HU3MEPSIOT IITAHTCHIUPKYIEM C
touHoCcThIO 710 0,1 MM, ¢ pazmepom 100 u Gosiee - METAINTUYECKON JIMHEUKOW ¢ TOYHOCTHIO 710 |
MM. 3a OKOHYATENIbHBIN pe3ylbTaT U3MEPEHHI NMPUHUMAIOT cpefHee apupMETHUYEeCKoe Tpex
WU3MEpPEHUI KaKIIOW rpaHW KyOa, Mmapajulelienureaa u aquamerpa mwmHapa. O0pasisl 000k
dbopmbl co cTopoHOU pazmepom 110 100 MM HM3MEPSIOT ¢ morpemHocTeio 10 0,1 MM, pazmepom
100 MM u 6onee - ¢ morpemHocThio 10 1 MM. OOpasusl maccoit Menee 500 r B3BEIIUBAIOT C
norpentHocThio 70 0,1 1, a Maccoit 500 T u GoJiee - ¢ MOTPENTHOCTHIO A0 1 T.

Brerancnsior o6beM 00pa3loB M NPOU3BOAST UX B3BEIIMBAHHME HA TEXHHUYECKHUX BEcax C
TOYHOCTBIO B 3aBUCHMOCTH OT Macchl 00pa3iioB: macoit menee 500 r — 1o 0,01 r, maccoit 500 T u
bonee-go 1.

CpenHIO IIOTHOCTh MaTepHana BBIYUCISAIOT KaK cpeHee apu(METHUECKOe TpeX €€ 3HAaUeHUN
JUISL Pa3IMYHbIX 00pa3LoB.

1.3. OnpeneneHne HACBITHOM INIOTHOCTH

HachInmHyl0 MIOTHOCTH OMpPENENSAIOT TOJNBKO M CBHITYYUX MaTepHajoB (MOPOIIKOOOpa3HbIX,
3€pHUCTBIX ).

Onpenenenre MPOM3BOAIT C TOMOIIbIO mpubopa (puc.2), MpencTaBisIoNero coboit
CTaH/IapTHYIO BOPOHKY B BUJIE YCEUEHHOIO KOHYCA, EPEXOAIIEro B TPYOKY ¢ 3aaBuxkKoil. [lof
TpyOKOH yCTaHaBIMBAIOT B3BEUICHHbIM MEpHBIM LMIMHAP CTaHJApTHBIM 00BEMOM B
3aBHCUMOCTH OT HauOOJIBIIETO pa3Mepa 3epH CHIITy4ero Marepuara.
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1 —xopnyc, 2 — mpybxa, 3 —3a0sudicka, 4 — MepHblll YUIUHOD

Pucynok 2 - CrangapTHasi BOpOHKA

Jlns ompeneneHus HACBIMHON TUIOTHOCTH IIeOHs (TpaBusi) OepyT CpeAHIO HpoOy IeOHs
(rpaBusi) B 3aBUCUMOCTH OT pa3Mepa 3€peH B CIEAYIOIUX KolIuuecTBax, Kr: g0 10 mm — 15, no
20 mm — 30, mo 40 mm — 60, 80 MM u 601tee — 150.

[IpoOy 3anmonHUTENS BBICYIIUBAIOT 0 MOCTOSHHOM Macchl B CYHIMJIBHOM HIKady U YKIaIbIBAIOT
B MEpHBIA IWIMHAP ¢ BBICOTHI 10 cM 10 00pazoBaHMs KOHYCa Ha MOBEPXHOCTH COCYyAd. 3aTeM

Cpe3ar0T U3JIMUICK 3aIIOJIHUTCIIA 0e3 VIUIOTHCHU U B3BCHINBAIOT.

BmecTuMOCTh MEpHOTO HMIMHApPA BBIOMPAIOT B 3aBUCHUMOCTH OT KPYIMHOCTH 3arOJHUTENs
cienyromumM oopasom (Tadm.l).

Ta6JII/IHa 1.1 - BmecTumMOCTb MCPHBIX COCYA0B B 3aBUCUMOCTH OT pasMepa 3€pCH 3allIOJTHUTCIIA

HauGonpmmii pazmep 3epen BMmectumMocTh MEpHOTO LIMIIMHAPA, am°
nieOHs (TpaBusi), MM

Jo 10 5

o 20 10

o 40 20

Bornee 40 50

Hacpimayto miaoTHOCTE 1ieOHs (TpaBusi) Py BRIYUCISAIOT C OKpyTieHueM 1o 10 Kr/M° 0 hopmyme:

p.= vV (14)

TAC Py - HACbIIIHAA IIJIOTHOCTH MaTc€purala, Kr/M , I, - Macca MCpPHOI'O COoCyaa, Kr; mp -Macca
3
MCPHOTO COCyJa C MATCPUAIIOM, KT'; V- BMECTUMOCTD MCPHOTO COCylla, M .
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Haceimayto mioTHOCTh 11e0HS (TpaBusi) BBIYHCISIOT KaK cpelHee apudmeTHueckoe w3
PE3YNbTATOB JIBYX OINPEICICHUI.

s ompeneneHus HACBIMTHOW IUIOTHOCTH Tiecka mpoOy mecka Mmaccod 5... 10 kr
BBICYIIIMBAIOT B CYIIWJIBHOM INKaQy g0 MOCTOSHHOH MAacChl W IMPOCEUBAIOT Yepe3 CHUTO C
pa3MepoM sueiku 5 MM. 3aTeM MECOK 3aChINaloT B BOPOHKY U, OTKPBIBAs 3a]IBUXKKY, 3aIIOTHSIIOT
COCYyJlT BMECTUMOCTBIO 1 aM®. Vi3nmmex mecka Cpe3aroT JMHEHKOW B 00€ CTOPOHBI OT IIEHTpA.
Cocyn ¢ meckoM B3BEUIMBAIOT W HACBIIHYIO TOTHOCTH C OKpyryieHueM Ao 10 KI/M> BBIYHCIISIOT
o popmyse (1.4).

HacpInmHyto IIIOTHOCTB MecKa ONpPEIESIOT 1Ba Pas3a, UCTIONb3Ys KaXK/IbI pa3 HOBYIO MPOOY, H 10
9TUM pe3yJbTaTaM BBIUUCISIOT CpeqHeapuMeTnIecKoe 3HaUCHUE.

1.4. Onpenenenre MyCTOTHOCTU U TOPUCTOCTH
1.4.1. Onpenenenue myCTOTHOCTH
[TycTOTHOCTh CBITTy4ero marepuayia BeUUCIsICTCs ¢ okpyrinermem a0 0,1% Ha ocHOBaHUU

NpeBapUTEIILHO HAWJCHHBIX 3HAUCHHWH CpEJHEH IJIOTHOCTH 3€peH INeOHs (rpaBusi) U €ro
HACBIMTHOM IIOTHOCTH 110 (opMyJie

Vo= (1-—Ly.100

' £, - 1000 (L5)

rae Vy — IMyCTOTHOCTh 1meOHs (TpaBus), %; py — HAChITHAS IUIOTHOCTD 1IEOHS (TpaBHsl), Kr/M;
Po— CpeaHsis INIOTHOCTh 3€pHa 11eOHs (TpaBus), r/em®,

1.4.2.0npenenenne nopucTocTu

Iopucmocms (06was) Il — onpedensemcs kax omHouleHue nop 6 mamepuaie K e2o oovemy 8
ecmecmeeHHOM COCMOAHUU:

I1=V,Ny, (1.6)
20e \,, — obvem nop 6 mamepuane; - 06vem mamepuaia 8 eCmecmeeHHoM COCMOSHUL.

Omxpvimas  nopucmocms  Ily onpedensiemcss Kak OmMHOuleHue CyMMapHo2o o0Ovema nop,
. 0 )
nacviyarowuxcs oo, V,* k o6vemy mamepuana Vy :

I1,=V N, (1.7)
3axpvimasn nopucmocms 11, onpedensemcs kak pazHocms 00wel U OMKPbIMOL NOPUCTHIOMU:
I, =11 - I, (1.8)

CymectByeT JBa crnoco0a oOmpeneieHuss OOlel MOPUCTOCTU: SKCIEPUMEHTAIBHBIA U
HKCIIEPUMEHTAIILHO-PACYETHBIH.

OKcrepUMEeHTaNbHBIN (MPsIMOI) coco0 OCHOBAaH Ha 3aMEIICHUWH IOPOBOTO MPOCTPAHCTBA B
MaTepuase CKUKEHHBIM TeJIMeM U TpeOyeT CI0KHOM anmnapaTypbl A1 UCIIBITAHUH.
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OKCIEPUMEHTATbHO-PACYETHBIM ~ METOJ ~ ONpENENeHUs  MOPUCTOCTH  HMCIOJb3YET
HallJICHHbIE OMNBITHBIM IyTeM 3HAYEHUS HCTUHHOM IJIOTHOCTH MaTepuaia p U ero cpenHein
IUIOTHOCTH po B cyxoM cocTostHud. [lopuctocts 17 (%) Beraucsior mo Gopmyoe:

P )
II=(1- P .100% (1.9)

OTtkprITyIO TOPUCTOCTH 1ok (%0) onpenensitoT no hopmyiie
11,,=By, (1.10)

rae B, - o00beMHOe BOJIOIOTIIONICHHE MaTepuana, % (cm. 1.6).
3akpeITyr0 opucTocTh /1;(%) Berancisiot o popmyie (1.8).
1.5. Onpenenenre BOJOMOTIONIEHUS

OrnpeaensroT BOAOIOIIIONICHUE IO Macce U 00beMy.

Booonoenowenue no macce B, (%) xapaxmepuszyemcs omHouwieHuem Maccvl 8000l
yoeparcusaemori 8 0opasye Mamepuand K Macce cyxoeo oopasya u 8bIYUCIAIOm no opmyie

Ma ~ Me 100

B,= ™M (1.11)
20e my, - Macca HacvlueHHo20 8000l 0bpasya, 2; m, - Macca cyxo2o oopasya, 2.

Booonoenowenue no obwemy By (%) - cmenenv 3anoanenus obvema mamepuaia 60001,
Xapakmepuszylouyio 8 0CHOBHOM €20 OMKPbIMYI0 NOPUCTOCTb, — BbIYUCTISIION NO opmyne

my - m. 100

o= P Vo (1.12)
2oe V, - obvem obpasya, e’ ; Ds - WIOMHOCHb 60001 (1 2/CM3).

Paccuurares BomomoriomieHue Mo 00bEMYy MOXKHO 3Has 3HAYEHHUS] BOJOMOTJIOUICHHUS T10
Macce B, ¥ TNIOTHOCTH Po:

B, ‘P
B =—Y_% 100

TP (1.13)

Wcnbrtanus mpousBoAT Ha o0Opasiax B Buae KyooB ¢ pedbpom 100 mmu 150 MM winm B
BUJE LWINHAPOB, MMEIOIIMX TaKue K€ JIuaMeTp U BbIcOTy. Jlomyckaercs ompeneieHue
BOJIONOTJIOUICHHS] MaTepuasa Ha 00pasiiax, UMEIOIUX HEeNPaBIWIbHYI0 T€OMETPHUUECKYI0 (hopMy
u maccy He meHee 200 1. OOpa3ibl BRICYIIIMBAIOT /10 MIOCTOSTHHOM MAacChl, a 3aTeM IMOMEIIAI0OT B
€MKOCTb, HAIIOJJHEHHYIO BOJIOM C TaKUM PacyeToM, YTOOBI YPOBEHb BOJIbI B €MKOCTH OB BBIIIE
BEPXHETr0 YPOBHS YJIOKEHHBIX 00pa3iioB npumepHo Ha 50 mm. IIpu 3ToM 00pa3iibl yKiiaAbIBalOT
Ha TPOKJIAJIKU TaK, 4TOOBI BHICOTa 00pasla ObliIla MUHUMaNIbHOW. Temneparypa Bojbl B €eMKOCTH
noixHa ObITh (20+2)°C.
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Jnis B3BemMBaHMUS 0Opa3lOB, BBIHYTBHIX M3 BOJBI, MX MPEIBAPUTEIFHO BBITHPAIOT OT)KATOU
BII&XHOM TKaHBIO. Maccy BOZBI, BBITEKIIYI0 M3 IOp o0pa3la Ha YamlKy BECOB, CIEIyeT
BKJIIOUaTh B Maccy HacChIIIEHHOro oOpasia. Hacelenne Bogoil mpou3BoasAT 10 TeX IOp, MOKa
pEe3yJIbTaThl ABYX IOCIIEIOBATEILHBIX B3BEIIMBAaHUN OyqyT oTianuarbes He Oonee yem Ha 0,1 T.
Bonomnornomenue mo Macce 1 00beMy BIYHCISIOT 110 popmyraam (1.11 - 1.12).

JlabopaTopHas paGora S.
Opraanyeckne BSKyIIe MATePHAJIbl, PACTBOPBI H 0€TOHBI HA MX OCHOBe.

Heab padoThl: N3y4nTh PU3MUECKHE CBOMCTBA METAJLIOB, METOJIBI MX OIPEICIICHHUS.
Xox paboTsi:

1.O3HaKOMBTECH C TEOPETUIECCKUMU MTOJIOKESHUSIMH.

2.BrImonHUTE 3aJaHKE TIPETIOaBaTEIs.

3.CocTaBbTe OTYET B COOTBETCTBHUU C 3aJIAHUCM.

TeopeTuyeckas 4acTb

K ¢usnueckum cBoiicTBaM OTHOCATCS: IUIOTHOCTb, ILIaBJIEHUE (TeMmIepaTypa IIJIaBJICHUS),
TETUIOPOBOAHOCTD, TEIJIOBOE PACIIUpPEHHE.
[I1OTHOCTh - KOJMYECTBO BEIIECTBA, COJAEpiKalleecss B enuHuIle oObema. DTO ojHA U3
BOKHEHIINX XapaKTEPUCTHK METAIUIOB M CIUIaBOB. [l0 TUIOTHOCTH MeETayuibl AENSATCS Ha
CJIEAYIOLIME TPYIIIbL: Jerkue (IUI0THOCTh He Oojee 5 r/cM3) - MarHuif, aJlOMUHUM, TUTaH U
Ip; TsAKedbIe - (TIOTHOCTH OT 5 10 10 r/cM3) - kene30, HUKENb, Me/lb, ITUHK, OJIOBO U JAp. (3TO
Haubosiee OOLIMpPHAs TPYIIa); O4eHb TsxkKeJble (ToTHOCTH Oonee 10 r/cm3) - monuOieH,
BOJIb()paM, 30J10TO, CBUHEI U Jip. B Tabnuie | mpuBeneHp! 3HAUSHUS IIIOTHOCTH METAJUIOB.
Tabmuua 1
[InoTHOCTH METANIIIOB

Temmeparypa TUIaBIEHHSI - 3TO TeMIepaTypa, NMPH KOTOPOH MeTaul TEepPEeXOAUT U3

KPUCTAJNTNYECKOT0 (TBEPAOr0) COCTOSIHUS B XKMJIKOE C MOTJIOEHUEM TETJIOTHI.
TemmnepaTypa IUTaBICHHUS METAUIOB JiekaT B auarnasone ot —39 °C (pryrs) mo 3410 °C
(Bonbdpam). Temneparypa niaBieHUs] OONBIIMHCTBA METAJUIOB (32 UCKIIIOYEHUEM IIEIOYHbIX)
BBICOKA, OJHAKO HEKOTOphle «HOPMAJIbHBIE» METasllbl, HalpuMep OJIOBO U CBHHEL, MOXHO
pacIuIaBUTh Ha OOBIYHOM 3JIEKTPUUECKOMN WM Ta30BOH IUINTE.

B 3aBucuMocTH OT Temieparypsl IUIABICHUS METalll MOAPA3eNsloT Ha Cleayroline
IpyNIbL: JerKoIIaBKue (Temneparypa miuaBieHuss He mnpesbimaer 600 oC) - HMHK, 0JI0BO,
CBHUHEll, BUCMYT U [p.; cpeanemnaBkue (o1 600 oC o 1600 oC) - Kk HUM OTHOCATCS MOYTH
NOJIOBUHA METAJUIOB, B TOM YHCJIE€ MarHuii, aIIOMUHUH, JKele30, HHUKEIb, MeJb,
30510T0; Tyromiaaskue (6onee 1600 oC) - Bombppam, MmMonubaeH, TUTaH, XpoM u ap. [lpu
BBEJICHUU B METAJLI I00ABOK TeMIIEpaTypa IJIaBJIeHHs, KaK IMPABHIIO, TTOHMKACTCS.

MeToabl Mcc/IeIOBAHUN B MATEPUATIOBEAeHUN

OCHOBHBIMH METOJIaMH HUCCIICJIOBAaHHS B METAUIOBEJCHUA M MaTePHAJIOBEICHUU
SBISIIOTCS:  W3JI0M, MAaKpOCTPYKTypa, MHKPOCTPYKTYpa, OJEKTPOHHAS  MHUKPOCKOIIHS,
PEHTTEHOBCKHE METOIbI UcclieJoBaHus. PaccMoTpu ux ocoOeHHOCTH 60iee moIpOOHO.

1. W3noM - camblii TpOCTOM M JOCTYIHBIH CIIOCOO OICHKM BHYTPEHHETO CTPOCHUS
MeTaJIOB. MEeTO T OLIEHKH M3JI0MOB, HECMOTPS Ha CBOIO KXKYII[YIOCS TPyOOCTh OI[CHKH Ka4ecTBa
Matepuaia, IPUMEHICTCS IOBOJIBHO HMIMPOKO B PA3JIMYHBIX OTPACHISAX MPOU3BOJICTBA U HAYUHBIX
uccienoBanuii. OleHKa H3JI0Ma BO MHOTHX CIy4asX MOXET XapaKTepu30BaTh KauecTBO
Marepuara.

25



N310M MOXET OBITh KPUCTAJUIMYECKUM MM aMOpHBIM. AMOPGHBINA H3JI0M XapaKTepeH
JUISL MaTe€pHUaioB, HE UMEIOUIEr0 KPHUCTAUIMYECKOTO CTPOEHHUS, TaKUX KaK CTEKJIO, KaHU(OIb,
CTEKJIOBUJIHBIE IIVIAKH.

Meramueckue CIUIaBbl, B TOM YHCIIE€ CTallb, YyT'YH, aJIFOMUHUEBBIE, MATHUEBBIE CIUIABBI,
LMHK U €r0 CIUIaBbl JAI0T 36PHUCTBIN, KPUCTAINIMYECKUN U3JIOM.

Kaxxnast rpaHb KpUCTAJUIMYECKOTO M3JI0Ma SIBJISIETCS IUIOCKOCTBIO CKaJIbIBAHUS OTAEIBHOTO
3epHa. [loaTOMy M3710M MOKa3bIBAE€T HAM pa3Mephl 3epHa MeTauia. M3ydas usiom cramm, MOXXHO
BUJETh, YTO pa3Mep 3epHa MOXKET KoiebaTbCs B OYEHb HIMPOKHX HpeesiaXx: OT HECKOJIbKHX
CaHTUMETPOB B JIMTOW, MEIJIEHHO OCTBHIBIIEH, CTalu [0 THICSYHBIX JOJEH MWUIMMETpa B
MIPaBUJIILHO OTKOBAHHOM M 3aKaJEHHOU cTanu. B 3aBucMMOCTH OT pa3mepa 3epHa, U3JI0M MOKET
OBITh KPYMHOKPHUCTAUIMICCKUN M MENKOKpHUCTATNYSCKUN. OOBIYHO MENIKOKPHUCTATNICCKUI
U3JIOM COOTBETCTBYET 00Jiee BBICOKOMY KaueCTBY METaNIMYECKOTO CIIJIaBa.

B caywyae ecnm paspylieHue ucciieyeMoro oopasia MpOXOAUT C MPeIIecTBYIOLICH
IUTACTHYECKON aedopMarieid, 3epHa B IUIOCKOCTH HM3JI0Ma Ae()OPMUPYIOTCS, U HU3JIOM yXKe He
OTPa)KaeT BHYTPEHHETO KPHUCTAIUIMYECKOTO CTPOEHUS METajljla; B 3TOM Cllydae H3JIOM
Ha3bIBACTCSI BOJIOKHUCTHIM. YacTo B 0JHOM oOpa3ue B 3aBUCUMOCTH OT YPOBHS €ro
IUTACTHYHOCTH, B M3JIOME MOTYT OBITh BOJIOKHHCTBIE W KPHCTATMYECKHE ydacTKH. Hacto mo
COOTHOUICHUIO IUIOLIAAM H3JI0Ma, 3aHATOIO0 M KPUCTALIMYECKUMM Y4YacTKaMU NpPH JaHHBIX
YCIIOBUSIX UCIIBITAHUSI OLIECHUBAIOT KaY€CTBO METAJLIA.

XpynKud KpUCTAILUIMYECKUM H3JI0OM MOKET IMOJYy4YaThCsA MPU Pa3pyLIEHUH MO TpaHULIAM
3epeH WJIM IO IUJIOCKOCTSIM CKOJIBKEHHUSI, IEPECEKalIUM 3€pHa. B mepBoM ciiydae u3iIoM
HA3bIBACTCSI MEXKPUCTAJUIUTHBIM, BO BTOPOM TpPAaHCKPUCTALIUTHBIM. WHOTIa, 0COOEHHO IpuU
OYEHb MEJIKOM 3€pHE, TPYJHO ONpPEACIUTh NPUPOAY U3JIoMa. B 3TOM ciydae M3JI0M U3yYaroT ¢
MOMOMUIBIO JIYIbl WM OMHOKYJISIPHOI'O MUKPOCKOIIA.

B mocnennee BpeMsi pa3BUBAaeTCs OTpacib METALIOBEACHHS IO (pakTorpaduyeckomy
M3YYEHHUIO U3JIOMOB Ha METa/NIorpaduuecKiX 1 JIEKTPOHHBIX MUKpockonax. [Ipu sTom Haxonsat
HOBBIE JIOCTOMHCTBA CTaporo METOAa HCCIEJOBaHUI B METAJUIOBEJCHUM - MCCIEA0BaHUMN
U3JI0Ma, MPUMEHSS K TAKHM UCCIIEI0BAaHUAM MOHATUS (PPaKTaTbHBIX Pa3MEPHOCTEH.

2. MakpocTpyKkTypa - SBISETCA CIEOYIOIIUM METOJOM HCCIEJOBaHUS METalIOB.
MakpocTpyKTypHOE MCCIIEIOBAHUE 3aKJIIOUAETCS] B U3YUEHUH IJIOCKOCTU CEUCHUS M3ENUs WIn
o0pa3ua B MpOAOIbHOM, MONEPEUYHOM WIIM JHOOBIX MHBIX HalpaBJIEHUSX MOCJE TpaBlieHHs, 0e3
IPUMEHEHUS YBEIMYUTENIbHBIX M[PUOOPOB WM TNpU MOMOUIM JIynbl. J[OCTOMHCTBOM
MaKpOCTPYKTYPHOI'O HCCJEIOBAaHUS SIBISETCS TO OOCTOSATENBCTBO, YTO C IMOMOUIBIO 3TOTO
METOJIa MOXXHO M3YYHUTb CTPYKTYpPY HENOCPEICTBEHHO LEJION OTIMBKU WIH CIUTKA, IOKOBKH,
MITaMIOBKH U T.4. C MOMOIIbIO 3TOr0 METOJ]a UCCIEI0BaHUs MOKHO OOHApYKUTh BHYTPEHHUE
NOPOKM MeETajla: Iy3bIpH, IIYyCTOTBHI, TPEIIMHbI, NIUIAKOBHIE BKIIOUEHUS, HCCIEN0BATh
KPUCTAJITIMYECKOE CTPOCHUE OTJIMBKH, U3y4aTh HEOJHOPOJHOCTh KPUCTAJUIM3ALUU CIUTKA U €T0
XUMHUUYECKYIO HEOTHOPOJAHOCTH (JIMKBALIUIO).

C mnoMOmIBI0O CEpHBIX OTIEYAaTKOB MakpoumindoB Ha ¢oroOymare mno baymany
omnpezenseTcss HEpaBHOMEPHOCTh pACHpPENENICHUs] Cepbl IO CEYEHHIO CIUTKOB. bombiioe
3HaYeHHE ITOT METO] UCCIIEJOBAHUS UMEET MPU HCCIEeOBAaHMU KOBAaHBIX WJIM IITaMIIOBaHHBIX
3aroTOBOK I ONPEJEIICHUS IPABUIIBHOCTH HAIIPABIICHUS BOJIOKOH B METAJLIE.

3. MukpocTpyKTypa - OJJUH U3 OCHOBHBIX METOJIOB B METAJUIOBEICHUH - 3TO UCCIIEI0BaHUE
MHUKPOCTPYKTYPbI MeTaJlJla Ha METAIIOrpaUUeCKUX U HJIEKTPOHHBIX MUKPOCKOTAX.

OTOT METOJI MO3BOJISIET U3y4aTh MUKPOCTPYKTYPY METAJUIMYECKHX OOBEKTOB C OOIBIIUMHU
yBenudeHussMu: oT S0 10 2000 pa3 Ha ONTUYECKOM METaUIOrPaPUIeCKOM MUKPOCKOIIE U OT 2 10
200 TBIC. pa3 Ha 3IEKTPOHHOM MHKpockorne. MccienoBanue MUKpOCTPYKTYpbI IPOU3BOIUTCS Ha
NOJMPOBaHHBIX HUTMGax. Ha HerpaBieHblx numdax uzyyaercs HaJIWYUE HEMETATIMYECKHX
BKJIIOUEHUHM, TaKWX KaK OKCHUIbI, CyJIb(UIbI, MEJKHE IUIAKOBble BKIIOUEHUS U JpYyrue
BKJIIOUEHUS, PE3KO OTJIMYAIOIIHUECS OT IPUPOABI OCHOBHOI'O METaJlIaA.
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MuKpoCTpyKTypa METAIIJIOB U CIUIABOB M3ydaeTcs Ha TpaBieHbIX numdax. TpasneHue
OOBIYHO TMPOU3BOAMUTCSA CIAOBIMM KHCIOTaMHM, IIEJIOYaMH WM JAPYTUMH pPacTBOpaMH, B
3aBUCHUMOCTH OT MPUPOABl MeTaya nuuda. JlelicTBre TpaBJICHUs 3aKIIOYAETCS B TOM, YTO OH
M0-pa3HOMY PAaCTBOPSET PA3JIMYHBIE CTPYKTYPHBIE COCTABIISIIOLIME, OKpAlIMBas UX B pa3HbIC
TOHA WIM LBeTa. ['paHuLbl 3€peH, OTINYAIOLIUECSs OT OCHOBHOI'O pacTBOpa UMEKT TPAaBUMOCTh
OOBIYHO OTJIMYAIONIYIOCS OT OCHOBBI W BBIIEISETCS Ha NUTM(E B BUIAE TEMHBIX WM CBETIBIX
JIMHUM.

BunuMbie 1oa MUKPOCKOIIOM TMOJMAJPEI 3€peH TMPEACTABISIOT COOOM CeYeHHs 3epeH
MOBEPXHOCThI0 muTH(a. Tak Kak 3TO CEYCHHE SIBISICTCS CIyY4allHBIM M MOXET MPOXOJHWTH Ha
pPa3HBIX pAaCCTOSHUAX OT LEHTpa KaXJO0ro OTAEIBHOIO 3€pHa, TO pas3jMyue B pa3Mepax
MOJIMAJIPOB HE COOTBETCTBYET JIEUCTBUTENILHBIM pa3linuusM B pa3Mepax 3epeH. Haumbosee
OJIM3KOM BETMYMHOM K ICHCTBUTEIHLHOMY pa3Mepy 3epHa SBISIOTCS HanbOosee KpyMHbIe 3epHa.

[Ipu TpaBneHun oOpasla, COCTOALIETO W3 OJHOPOAHBIX KPUCTAJUIMUECKUX 3€peH,
HallpuMEp YUCTOTO MeTajlla, OJHOPOJHOTO TBEPJIOTO pacTBOpa M Jp. HAOIIOIAETCS YacTo
Pa3IMYHO MPOTPABIICHHBIE TOBEPXHOCTU PA3HBIX 3€PEH.

DT0 sABICHUE OOBICHICTCS TEM, YTO Ha IMOBEPXHOCTH NIIU(A BBEIXOAST 3€PHA, UMEIONTUE
pa3linyHbIe KPUCTAIOTpa)UUEeCKyl0 OPHUEHTHUPOBKY, BCIEACTBHUE YETrO CTENEHb BO3ICHCTBUSA
KHCIIOTHI Ha 3TH 3€pHA OKa3bIBalOTCA pa3Ho. OAHM 3epHa BBINIAIAT OJECTSIIMMH, IPYTHe
CHUJIBHO TPOTPaBIMBAIOTCS, TEMHEIOT. DTO MOTEMHEHUE CBSI3aHO C OOpa30BaHUEM Pa3JIMYHBIX
buryp TpaBieHus, MMO-pa3HOMY OTPaKAIOLIUX CBETOBBIC Jyud. B ciydae CruiaBoB, OTAENbHBIC
CTPYKTYpHBIE COCTaBJISIOLINE OOpa3ylT MHKpopelibed Ha MOBEpXHOCTH HuUIM(da, WMEIOIUi
YYaCTKH C PA3JIMYHBIM HAKJIIOHOM OTJEIBHBIX TOBEPXHOCTEH .

HopManbHO pacrioyio)KeHHbIE YYacTKH OTpa)KaroT HauOoJbllee KOJIMYECTBO CBETa H
OKa3bIBAIOTCsI HamOoJsiee cBeTIbIMHU. Jlpyrue ydacTku - Oojee TemHble. YacTo KOHTpAcT B
M300paKCHUHN 3E€PHUCTOM CTPYKTYpPBl CBSI3aH HE CO CTPYKTYpPOM TOBEPXHOCTH 3€peH, a C
penbedom y rpanun 3epeH. Kpome Toro, paznuyHbie OTTEHKH CTPYKTYPHBIX COCTAaBIISIOIIMX
MOTYT SIBJISITBCSL PE3yJbTaTOM O0O0pa30BaHUs IUICHOK, OOpPa30BAaHHBIX IPH B3aUMOICHCTBUU
TPABUTENS CO CTPYKTYPHBIMU COCTABJISIOIIMMH.

C noMomp0 MeTamaorpaguueckoro UCCIeI0BaHUS MOKHO OCYIIECTBIISATh Ka4eCTBEHHOE
BBISIBICHUE  CTPYKTYPHBIX  COCTaBIISIOIIMX  CIUIABOB M KOJWUYECTBEHHOE  H3y4YeHUE
MUKPOCTPYKTYp METAJJIOB U CIUIABOB, BO-TIEPBBIX, IYTEM CpPAaBHEHHS C H3BECTHBIMU
W3YYEHHBIMH MHKPOCOCTABIISIOMIUMHU CTPYKTYP €, BO-BTOPBIX, CIEIHMAIBHBIMA METOJIaMU
KOJIMYECTBEHHOUN MeTaiuorpaduu.

Bennuuna 3epHa ompenensercs. MeTogoM BU3yallbHOW OLEHKH, COCTOSILEW B TOM, YTO
paccMarpuBaeMasi MUKPOCTPYKTYpa, MPUOIMKEHHO OIEHHWBAETCs OallaMU CTaHJAAPTHBIX KA
no ['OCT 5639-68, TOCT 5640-68. Ilo cOOTBETCTBYIOIIMUM TaldHIaM, A KaXI0ro Oania
OTpeIeNIieTCs TII0MIAh OJTHOTO 3€pHA U KOJMYECTBO 3epeH Ha 1 MM2 u B 1 Mm3.

MetogoM TmojAcueTa KOJMYECTBA 3€pPeH Ha EOUHUIE TOBEPXHOCTH Imuda 1o
cooTBeTcTBYOIMM (popmynam. Ecnu S - mmomans, Ha KOTOPOM MOJCYUTHIBAETCS KOJIHMYECTBO
3epeH n, a M - yBelIMue€HHEe MUKPOCKOIIA, TO CPEIHSS BEJIMUMHA 3€pHA B CEUEHUU MOBEPXHOCTHU
nuuga

Omnpenenenne ($ha3zoBoro cocraBa. Pa30BbIN COCTAB CIJIaBa Yalle ONCHUBAIOT HA TJIa3 WU
MyTEM CPaBHEHUS CTPYKTYPHI CO CTAaHAAPTHBIMU IIKaJaMHU.

[TpuGm>xeHHBI METOT KOJTMYECTBEHHOTO OIpeesieHns] (a3oBOro cocTaBa MOXKET OBITh
MPOBEICH METOJIOM CEKYyIIeH C TOJCYETOM MPOTSHKEHHOCTH OTPE3KOB, 3aHSTHIX Pa3HBIMU
CTPYKTYPHBIMH COCTaBISIONMMHU. COOTHOIIIEHHWE STUX OTPE3KOB COOTBETCTBYET OOBEMHOMY
COJIEPKAHUIO OTICIHHBIX COCTABIISIOIINX.

Toueunwiit meton A.A. I'maroneBa. DTOT METOA OCYIIECTBISIETCS TYTEM OLIEHKHU
KOJIMYECTBA TOYEK (TOYEK IepeceueHus OKYISPHOW CETKM MHUKPOCKOIA), MOMaJaloluX Ha
MMOBEPXHOCTU KaXKJIOW CTPYKTYpHOU cocTtaBisitonied. Kpome Toro, METogomM KOJIMYECTBEHHOU
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MeTajuiorpadguu MpOM3BOAAT: ONpEAETICHUE BEIMYMHBI MOBEPXHOCTH pasznena (a3 u 3epeH;
omnpejeieHue  YucCiIa YacThll B oObeMe;  ONpelelieHHe  OpUEHTAllMM  3€peH B
MOJIMKPUCTAIIMYECKUX 00pa3iax.

4. DOnexkTpoHHas MHKpockonus. bonblmioe 3HaueHMe B MeTaIorpagUuecKux
UCCJICIOBAHMSIX HAXOMUT B IOCJTEAHEE BpEeMs AIIEKTPOHHBIH MHUKpockorl. HecoMHeHHO, emy
NpUHAAISKUT Oonbinoe Oyaymee. Ecnu paspemaromnasi CliocOOHOCTh ONTHYECKOT0 MHUKPOCKOTIA
nocturaetr 3HadeHuit 0,00015 mm = 1500 A, TO pazpemaromnias CHOCOOHOCTh 3JIEKTPOHHBIX
MHUKPOCKOIIOB focturaer 5-10 A, T.e. B HECKOJILKO COT pa3 OoJibile, 4eM y ONTHIECKOTO.

Ha s1exTpoHHOM MHMKPOCKOINE OCYIIECTBIISIIOT UCCIIEI0BAHME TOHKHUX IJICHOK (PEIUIUK),
CHSITBIX C TMOBEPXHOCTH HUIM(a HIM HEMOCPEICTBEHHOE H3YyYEeHHE TOHKUX METAJUTMUYECKHUX
IUICHOK, MTOJTyYeHHBIX YTOHEHUEM MAaCCHBHOTO 00pa3ia.

B nauOomnbmieil cTemeHW HYXIAIOTCI B NPUMEHEHUU JJIEKTPOHHOW MUKPOCKOMHH
UCCJIEIOBaHMSI TPOIIECCOB, CBSI3aHHBIE C BbIJEJIEHHEM H30BITOUHBIX (Da3, Harpumep, pacraj
NEPECHIIIEHHBIX TBEP/bIX PACTBOPOB MIPHU TEPMUUECKOM WM Je(POPMALMOHHOM CTApEHHH.

5. PentrenoBckue meroabl uccienoBaHus. OnHuM U3 Hauboliee BaKHBIX METOJIOB B
YCTAHOBJICHHH KPHUCTALIOrPahUIECKOTO CTPOCHHS PAa3JIMYHBIX METAUIOB U CIUIABOB SIBIISETCS
PEHTI€HOCTPYKTYPHBIA aHaiu3. DTOT METOJ MCCIEA0BaHUS J1a€T BO3MOXKHOCTH OIpPEIEIICHUS
XapakTepa B3aHMMHOIO PACIOJIOKEHUS aTOMOB B KPUCTAJUIMYECKUX TellaX, T.e. PELIUTh 3ajady,
HE JIOCTYIIHYIO HU OOBIYHOMY, HU DJIEKTPOHHOMY MUKPOCKOILY.

B ocHOBe pEHTTEHOCTPYKTYPHOTO  aHaiM3a JICKHUT  B3aUMOJICHCTBUE  MEXIY
PEHTTEHOBCKMMU JTydyaMU U JIKAIIMMU Ha WX MyTH aTOMaMU HCCIEAYeMOro Teina, Onaromaps
KOTOPOMY IIOCJIEJHUE CTAHOBSTCS Kak Obl HOBBIMHM HCTOYHHMKAMHM PEHTIC€HOBCKHX JIy4yeH,
ABIISAACH EHTPAMU UX PACCESTHHUSL.

PaccesHue nyuyeil aToMaMu MOXKHO YHOJOOUTH OTPAXKEHHMIO ATHX JIydeld OT aTOMHBIX
IUIOCKOCTEH KpHcTaia o 3aKOHaM F€OMETPUYECKOMN ONTHKH.

PeHTreHoBckHe JTy4d OTPakarOTCsl HE TOJIBKO OT IUIOCKOCTEH, JIe)KAIIMX Ha TOBEPXHOCTH,
HO U OT IIyOMHHBIX. OTpa)kasich OT HECKOJIbKMX OJIMHAKOBO OPHUEHTHPOBAHHBIX IJIOCKOCTEH,
OTpaKeHHBIN Jy4 ycunuBaeTcs. Kaxmas IUIOCKOCTh KPUCTAIIMYECKON PEIIeTKH J1aeT CBOM
My4OK OTpPaXCHHBIX BONH. [lomyyuB ompeneneHHOe YepeloBaHUE OTPAKEHHBIX ITYYKOB
PEHTI€HOBCKUX JIy4eld T1OJ] OINpeAeNeHHbIMU YIJaMH, PacCUUTHIBAIOT MEXKIIOCKOCTHOE
paccTosiHue, KpUcTauiorpaduyeckie MHJIEKChl OTPaXaroluX IUIOCKOCTEH, B KOHEYHOM CUETe,
bopMy U pazMepbl KPUCTAIUTMUECKON PELIeTKH.

IIpakTHYecKkas 4acTh
Conep:xaHue oTyeTa.
1. B oTtyere HEOOXOMMO yKa3aTh Ha3BaHHE, 1Ie]Ib paOOTHI.
2. Ilepeuncnure OCHOBHBIE (PM3NYECKHE CBOWCTBA METAJIIOB (C ONpPEIETICHUIMH).
3. 3adukcupyiite B TeTpaau Tadauisl 1-2. Caenaiite BEIBOABI 1O TaOIUIIAM.
4. 3anonHuTte Tabnuiy: «OCHOBHBIE METO/IbI MCCIIEIOBAHHS B MaTEPHAIOBEACHUI).

JlabopaTopHasi paGora 6.
Bo3ayuinble BssKyLIMe BelecTna.

ean padoThi:

e (opMupOBaHHE Yy CTYACHTOB NPEACTABICHUS O B3aUMOCBS3M MaTepuala U KOHCTPYKIIHH,
npeoInpeessoniei BHIOOp U ONTUMM3ALNI0 CBOMCTB CTPOMUTENBHOTO MaTepualia, UCXOId M3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKUUN U TpeOyeMoil 10JIr0OBEYHOCTH;

. OBJIAJICHUE CTYACHTAMM IPAKTUYECKUMU METOJAMH OIPEIEICHUS IIPOYHOCTH,
JKECTKOCTH, YCTOMYUBOCTU CTPOUTEIBHBIX MaTEPUAJIOB
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TEOPETHYECKASA YACTDH
['mapatanoHHble (HEOPraHMYECKUE) BXKYIIHUE BEIIECTBA
1. BozayuiHble BSKYIIHME BELIECTBA.
2. I'mapaBiavueckue BsKYIIME BELIECTBA.

['mpparaniioHHBIMU ~ (HEOPraHMYECKMMM)  BSDKYLIMMHU  BEIIECTBAMU  HA3bIBalOT  TOHKO
U3MeNbUEHHbIE MaTepuaibl (IOPOLIKH), KOTOpble IPU CMELIMBAaHMKM C BOJOH 00pa3yroT
IUIACTUYHOE TECTO, CIIOCOOHOE B MPOLIECCE XUMHUYECKOTO B3aUMOEHCTBUS C HEll 3aTBEpAEBaTh,
HaOUpaTh MPOYHOCTh, CBA3BIBAs IIPU ITOM B €AMHBIIIMOHOJUT BBEEHHbBIE B HETO 3aIlOJIHUTEIH,
0OBIYHO KaMEHHbIE MaTepHalbl (IeCOK, TpaBuii, meOeHb), 00pa3ysl TeM CaMbIM MCKYCCTBEHHBIN
KaMeHb TUIIA 1eCYaHUKa,KOHIJIOMepaTa.

I'mapatanmoHHbBIE BSOKYIIME MOAPA3AEISIOT Ha:
e BO3JYIIHbIC (TBEpACIOIIKE U HAOUparoIIie MPOYHOCTh TOJIBKO B BO3AYIIHOM Cpeie)
e TUJpaBIWYECKHUE (TBEPACIOIINE BO BIAKHON, BO3IYIIHON CPEIE U MO BOJIOK).

Cmpoumenvras so30yunas uzeecms (Ca0) — mpoayKT ymepeHHoro oosxura npu 900—
1300 °C mpupoansix kapbonaraeix mopos (CaCOs), cogepxamux 10 8 % TIUHUCTBIX IPUMECEH
(M3BECTHSIK, JOJIOMUT, Mell U Ap.). OOXKUT OCYIIECTBISIOT B IIAXTaX W BPAIIAIOIIMUXCS IeYax.
Haubonee mmpokoe pacrnpocTpaHeHHe MOJYy4YWSId MaxTHbie neud. [Ipu oOxkure u3BecTHsIKA B
[IAXTHOW MeYM ABMKYIIMICS B IIaXTE CBEpXY BHU3 MaTepuajl MPOXOJUT MOCIEeI0BATEIbHO TPU
30HBI: 30HY IoJOrpeBa (CyIIKa ChHIPbS M BBIACIICHHUE JICTYYMX BEIIECTB), 30HY OOXHUTa
(pasznmokeHue BEIECTB) W 30HY OXJIaXJeHHsA. B 30He mojorpeBa M3BECTHAK HArpeBaeTcs [0
900 °C 3a cué€r Teruia NOCTYMAIOUIETO U3 30HBI 00XKHUTa OT Tra3000pa3HBIX MPOAYKTOB ropeHus. B
30HE O0KHra MPOUCXOIUT TOpEeHUe TOoIUIMBa U pasioxeHue u3BecTHsika (CaCOs) Ha u3BecTb
(CaO) u amokcua yraepona (CO,) mpu temmeparype 1000—1200 °C. B 30He OXJaKACHUS
000CKEHHBIN M3BecTHIK oxiaxkaaercs 10 80-100 °C pBurarommcsi CHU3y BBEpPX XOJIOTHBIM
BO3IYXOM.

B pe3ynbTate 00KuTa MOJIHOCTHIO TEPSIETCS IBYOKUCH YIIIEpoa M TOJIy4aeTcsl KOMOBas,
HeramiéHas W3BeCTh B BHJE KYCKOB Oesloro wmiu ceporo mnpera. KomoBas HeramiéHas M3BECTh
SIBIISICTCSI IPOIYKTOM, M3 KOTOPOTO MOJYYar0T Pa3HbIe BHJIbI CTPOUTEIBHOM BO3YIIIHON U3BECTH:
MOJIOTYIO MTOPOIIKOOOPa3HYI0 HETAIEHYIO N3BECTh, U3BECTKOBOE TECTO.

CrpouTenbHYy!0  BO3AYIIHYIO  M3BECTb  Pa3jMYHOTO  BHJA  HUCIHOIB3YIOT  IIpU
MPUTOTOBJICHUH KJIAJJOYHBIX U IITYKATYPHBIX PACTBOPOB, OETOHOB HU3KHX MapoK (padoTarommx
B BO3JYIIHO-CYXMX YCJIOBHUSX), HM3TOTOBJIEHUM IUIOTHBIX CHJIMKATHBIX U3Jenuil (Kuprnuya,
KPYIIHBIX OJIOKOB, aHeNeil), MOJyYeHUU CMEIIaHHBIX [IEMEHTOB.

I'uapoTexHuyeckue u ruIpOMeTHOpallMOHHbIE COOPYKEHHSI M KOHCTPYKLIUU paboTaroT B
YCIIOBUSX MOCTOSIHHOTO BO3JICHCTBUS BOJIbI. DTH TSXKENBIE YCIOBUS SKCILTyaTallud KOHCTPYKLUN
U COOpYKEHHHl TpeOyloT NpPUMEHEHHMs BSDKYIIMX BEIIECTB, O0JAJaOUMX HE TOJBKO
HEOOXOJUMBIMU TMPOYHOCTHBIMU CBOMCTBaMH, HO HBOJOCTONKOCTbIO, MOPO30CTOMKOCTBIO W
KOPPO3MOHHON CTOMKOCThIO. TakuMu CBOHCTBaMH OOJIaZalOT T'HJPABIMYECKHE BSDKYIIHE
BEIECTBA.

I'uapaBaMuecKyt0 M3BECTb MOMYYAIOT YMEPEHHBIM O0KMIOM MPUPOJHBIX Meprenei u
MeprenucTbix u3BecTHAKOB npu 900—1100 °C. Meprenb U MeprelucThId U3BECTHSAK WAYIINE
JUIsl TIPOM3BOACTBA TUAPABINYECKON M3BECTH coaepxkar oT 6 10 25 % IIMHUCTBIX U MECYAHbIX
npumeceid. E€ runpasinueckrie cBOMCTBa XapaKTEpU3YIOTCS THIIPABINYECKUM (MIJIM OCHOBHBIM)
MoayJieM (m), MPEACTABISAIOIIMM OTHOIIEHHE B IPOLEHTaX COJEP/KAHUS OKHUCIIOB KaJbLUsA K
COJIEPKAHUIO CYMMBI OKMCJIOB KPEMHUS, AIFOMUHHUS U JKeJe3a:

29


https://ru.wikipedia.org/wiki/Монолит
https://ru.wikipedia.org/wiki/Песчаник
https://ru.wikipedia.org/wiki/Конгломерат
https://ru.wikipedia.org/wiki/Негашёная_известь
https://ru.wikipedia.org/wiki/Обжиг
https://ru.wikipedia.org/wiki/Доломит
https://ru.wikipedia.org/wiki/Мел_(материал)
https://ru.wikipedia.org/wiki/Известняк
https://ru.wikipedia.org/wiki/Диоксид_углерода
https://ru.wikipedia.org/wiki/Каменная_кладка
https://ru.wikipedia.org/wiki/Водостойкость
https://ru.wikipedia.org/wiki/Гидравлическая_известь
https://ru.wikipedia.org/wiki/Кальций

I'mapaBnuueckass M3BECTh — MEIJICHHO CXBaThIBAIOUIEECS U MEAJIEHHOTBEPACIOLIEe
BelecTBo. EE€ MpUMEHSIOT 171 NPUTOTOBJIEHMSI CTPOUTEIBHBIX PACTBOPOB, HU3KOMAPOUYHBIX
0eTOHOB, TETKMX OCTOHOB, MPH MOJTYYCHUH CMEIIAHHBIX OETOHOB.

ObopynoBanue 1 MaTepPUAJIbI

OOpa3upl U3rOTaBIUBAOT B opME MPSMOYTOJBHON MPU3MBI C TOMEPEUYHBIM CEUCHUEM
20x20 MM u gHHOM BA0JIb BOJIOKOH 300 mM. JlomyckaeTcs ompenensTh Mnpeaesa MPOYHOCTH
P CTATUYECKOM M3TrHOe Ha 00pa3iiax Imocie OMpeIeliCHNs] MOAYJIS YIPYTOCTH.

Jliis mpoBeIeHUs UCTIBITAaHUS IPUMEHSIETCS CIIeAyIolIas anmnaparypa:

- MonepHusupoBanHeii npubop IICI-2M, obecneunBaronmii 3agaHHYIO CKOPOCTb
Harpy>keHusi oopaslia Wid HepeMelIeHUs] Harpy)kamoolleid TOJIOBKH M IO3BOJISIIOIIAS U3MEPATh
Harpy3Ky C IOTrpeuIHocThio He 6onee 1%);

- TMpHUCIIOCOOJIeHHe, obOecreurBaromee M3rud oOpasiia MPHIOKEHHEM Harpy3KH K ero
MOBEPXHOCTU B CEPEAMHE PACCTOSIHUS MEXKIYy LIeHTpaMu onop. Pammyc 3akpyrieHust omnop u
Harpy>karoImero Hoxa J0keH ObITh 30 MM;

- IITAaHTEHLIUPKYJb C MOrPEIIHOCTIO0 n3Mepenus e 6onee 0,1 Mum;

- anmaparypa i onpenenenus Baaxnoct no 'OCT 16483.7-71;

- MPOBOJIOYHBIE JATUYUKH COMIPOTUBIICHNUS;

- PpblUYaXHBIE WU HJIEKTPOMEXAaHUYECKHE TEH30METPhl ISl H3MepeHHsl (UOPOBBIX
nedopMarui, mporuOOMephl HITH HHIUKATOPBI YaCOBOTO TUTIA JIJISI U3MEPEHHSI TPOTHOOB OAJIKH.

Yka3aHusl 110 TEXHHKe 0€30MaCHOCTH

K BbImonHeHuto 71a00paTOpHBIX PAOOT JIOMYCKAIOTCSl TOJBKO CTYAEHTBI, IPOILEAIINE
MHCTPYKTaX I10 TEXHUKE OE30MaCHOCTH.

30Ha BBINOJIHEHUS padOT MODKHA ObITH orpaxeHa. HaxoxkaeHue mocTOpOHHHUX JIHLL, B
TOM YHCJIE CTYJIEHTOB, HE MPHUHUMAIOIINX YYaCTHE B BBIIOJHEHUH JaHHOW padOTHI, B paboueid
30HE 3alpeIIaeTCcs.

Bce KOHTakTHBIE COENMHEHHs JOJDKHBI OBITh OYMIICHBI W TPOBEPEHBI Ha IUIOTHOCTH
3aTSDKKHM; U3MEpUTENbHbIE IPUOOPHI TOJKHBI ObITh HCIpaBHbI. [lob30BaHNE MOBPEXKIEHHBIMU
npuOopaMu He JT0MyCKaeTCsl.

ITpu nepepsiBax B paboTe, a Takke Mociae OKOHYaHHs paboThl Bce MPUOOPHI HEOOXOIUMO
pasrpy3HTh.

3amnpenaercs ocTaBIATh 0€3 HaJ30pa 3arpy>KeHHbIe TPUOOPBHI.

[Ipy mpoBeneHNM WCHBITAHUN JOMHKHO OBITh CMEIIAaHHOE OCBEIIEHHE, TO €CTh
€CTeCTBEHHOE M MCKYCCTBEHHOE, YTO O0ECHEeUMBAET OCBEIIEHHOCTh 30HBI HCIBITAaHUH B
cootBeTcTBUM ¢ TpeboBanusmu CHull.

3aganusn

[ToAroToBKa UCTIBITAHUI: HA CepeMHE JUTHHBI 00pa3iia u3MepsIoT mupuHy b u BeicoTy h
C IoTrpenrHocThio He 6omee 0,1 Mm.

[TpoBenenue ucnbiTanmii: oopaszer; nomeniatot B mpudop [ICI-2m (cMoTpu 1abopaTtopHyro
paboty 1) Tak, 4ToOBI M3THOAaroIIee yCcUaue OBLJIO HAMpaBICHO MO KacaTebHOM K TOIUYHBIM
cinosiM (M3rud TaHTEHITMAIBHBIN) U HarpyXaloT 10 CXeMe, MOKa3aHHOM Ha PUCYHKE.

O0pa3zer HarpykaroT Ha0OPOM T'HpPh PABHOMEPHO C TIOCTOSIHHOW CKOPOCTBIO HArPyKEHHSI
WIH TIOCTOSIHHOM CKOpOCThIO TepemenieHuss 4 MM/MUH. CKOPOCTh HArpyKeHHs TOJKHA OBIThH
TaKoM, 4ToO0BI 00pazer] pazpymmuics yepes (1,5+0,5) MuH mocie Havana Harpy>KeHuUs.

HcneiTanne TpoOAOIKAIOT 10 pa3pylieHus o0pasia, ompeAesss MaKCUMalbHOe
noka3anue crpenku NY-10. MakcuManbHyl0 Harpy3ky Fmax OIpEIeNstoT ¢ MOTPEIIHOCThIO He
6onee 1%.

[Tocne ucnipiTanus onpeaAesstoT BiakHOCTh 00pasmnos mo 'OCT 16483.7-71.

[Ipu vcnbITaHUU OTIPEIENISIOTCS

- BEJIMUMHA W XapaKTep paclpeeicHUs HOPMAIbHBIX HANPSOKEHUH MO BBICOTE CEYCHUS
OasIky IpU pacueTHON Harpy3Ke;
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- mporu6 OANKU MPU PACYETHON HATPy3Ke M HA KAKJOW CTYIEHU HATPY>KEHUS;

- B&JIMYMHA Pa3pyIIAOIICH HATPY3KH.

Harpyxenune 6anku npousBoautcst cryneHsaMu 0,125 Ppacqer.

[TokazaHusi TEH30METPOB 3allMCHIBAIOTCS TPH HYJICBOM M PacUYEeTHOM Harpyskax.
[Toka3zanusi HHIUKATOPOB WJIM MPOTUOOMEPOB 3aNHMCHIBAIOTCS HA KaXJIOW CTYIIEHW HArpy3KH 0
BEJIMUUHBI Ppycuer, IOCIIE YETO IPUOOPHI CHUMAIOTCS U 00pa3el] Harpy»XaeTcsi 10 pa3pyLIeHHUs.

ITo BenmumHam mporn6oB Oanku npu Harpy3kax 0,125 Ppacuer 1 0,25 Ppacyer MOXKHO
BBIYHMCIIUTh YCPETHEHHBIM MOMYJIb YIPYTOCTH IPEBECHHBI OOpaslia MpH KPAaTKOBPEMEHHOM
HArPY)KEHUHM U OLIEHUTH BIUSHHUE MOMEPEUYHONM CHIIBI Ha MPOrud naHHOW Oankw. J[ns sToro mo
MOKa3aHUsAM WHIMKATOpa OIpenesieM MNporud Oalkd B CepeIuHe IpoJieTa W BBIYHUCISACM
YCPEIHEHHBIA MOJIYJIb YIIPYTOCTH APEBECUHBI 0€3 yueTa BIHSHHUS MONEPEYHON CUIIBL.

[Ipenen npounocTn (GW ) (8 MIla) ob6pa3ua C BIaXHOCTbIO B MOMEHT HCIIBITAHUS

BBIYUCIISIOT IO popMmyIie:
o = 3P . ‘|
2bh?

rae, Pyax —MakcumanbHas Harpyska, H;

| - paccrostHEe MEXIY IICHTPAMH OTIOp, MM;

h - BeIcOTa 00pasia, MuM;

b - mmpuna obpasia, Mm.

Pesynbrar Beunucisor u okpyristoT 10 1 Mlla.

Pe3ynbTaThl HCOIBITAHUI 3aMMCBHIBAIOT B IIPOTOKO.

Conep:kanue oTyéra

1. Tema;

2. llenb paboTHI;

3. @opMybl, COOTHOILIEHUS U TPaQUKH;
4, 3aKII04YeHNEe ¥ BEIBOJBI.

KOHTpOJII)HbIe BOIIPOCHI U 3a/IaHUA

1. Meronuku pa3paOOTKu KOHCTPYKTUBHBIX M PACUETHBIX cXeM?
2. OCHOBHBIE IOJIOXKEHUS O CBOMCTBAX CTPOUTEIbHBIX MaTepPHAJIOB ?
3. B 3aBHCHMOCTH OT Ye€ro CTPOUTCS CEMEUCTBO (ha30BBIX TPACKTOPHIA?

JlaGopaTopHnas patora 7.
Hopraanauement. CrnienuajbHble BUAbI HEMEHTOB.

Llenb: onpenenuTh MIOTHOCTh U BSI3KOCTh OJM(BI (HATYpaIbHON MU MOJYHATY-PaJIbHOMN).

Xox pabotbl. IIIO0THOCTH KHUAKHUX MaTepUAIOB OIPENEISIIOT apeoMeTpoM (JIeH-
cuMeTpoM) (puc. 1) — CTEKISTHHBIM NPHUOOPOM, B HIDKHEH YacTH KOTOPOrO HAaXOIUTCS TIpy3
(Ipobnr), a B BepxHel — rpadyupoBaHHas Imikana. [yOuHa morpyxeHus apeomerpa B onudy
XapaKTepU3yeT €€ INIOTHOCTh. I [IoTHOCTE &uAKOoCTEN onpenesatoT npu temneparype + 20 °C.

Jns ompeneneHus MIOTHOCTH OJMU(BI MPUMEHSIOT apeoMeTp C MpeleilaMu JeNeHHs
mkanel  0,65... 1,00 rv/cm3. Omudy HamuBarOT B NPO3PAYHBIM CTEKJISHHBIA ITUJIHHAD
BMecTUMOCThIO 250 cM3 Tak, 4yTOoOBl YeTBepTas 4acTh €ro o0beMa OcTaBajlaChb CBOOOJHOM, U
MEPEMENINBAIOT CTEKJIIHHOM MaloyKoil. ApeoMeTp OCTOPOKHO Morpyxatot B onudy. [1pu stom
OH HE JIOJDKEH KacaTbCsl CTEHOK M JHA HMUIMHApa. OTCUeT 1o apeoMeTpy OepyT Ha ypoBHE HU3a
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MCHUCKA XUJKOCTH. Ilokazanue mo apCoOMCETPY, OTCHUTAHHOC C MOTPCHIHOCTBIO 1O COTBIX ,[[OJIGI\/'I
CAWHHNIBI, TPUHUMAIOT 3a IIJIOTHOCTD JKUAKOCTH.

7,00
1,02
1,04

1,06
108 =
7,10 s

a) &)

Puc. 1. Apeomerp: a — oOmuii Buja, 6 — npudop B paboyeM COCTOSHUU

[.]
1T —
Puc. 2. Bopouka HUJIK:
1 — cocyn, 2 — BBINIYCKHOE OTBEPCTHE, 3 — KOHYC JJIsl BOJbI, 4 — BOPOHKA I UCIIBITYEMOTO

Marepuana, 5,6 — mryuepa, 7 — KpaH

OnbIT ¢ HOBOM mopruel onudbl MpozenbiBaloT JBa pasa. Ilociie ombITOB apeomerp,
HACyXxO BBITUPAIOT MATKOM TKaHbIO. Pe3yibTaThl 3amMChIBAIOT B JKypHal J1a00paTOPHBIX padboT
no ¢opme:

Bun onudst [lpenensl nenenus mkansl apeomeTpa r/cM3. IlepBblil oTcueT 1o apeomerpy
r/cM3, BTOPOI OTCYET MO apeoMeTpy I/cM3.

[InotHOCTH ONMMPBI: 1O ombITY I/cM , 1o 'OCTy r/eMm .

Bsiskocte onmudsr onpenenstor ¢ nomoibio BopoHkn HWJIK (puc. 2) ¢ nuamerpom
BBIIIYCKHOT'O KaJuOpoBaHHOrO OoTBepcTusi 7 MM. BOpoHKy 4 10 KpaeB 3amosHsIOT OIuQoi, a
KOHYC 3 I BOJIbI HAINOJHAKOT BoaoW, Harpetod ao 20..25 °C. Boma B KOHyce AOJKHA
MUPKYJIHPOBATh B TEUEHHE BCEro OmbITa. Boay momarot uepes mtyrep 6" u BBITYCKAIOT 4Yepes
mrryrep S. [loa BeITycKHOE OTBEpCTHE 2 BOPOHKH MOMEMIAIOT cocynl / BMecTuMocThio 100 cm3.
Kak Tonpko Temmepatypa omudsl gocturHer 20 °C, OTKpBIBaIOT KpaH 7 U OJHOBPEMEHHO
IIyCKalT CEKYHJIOMED.

[Tokazarenb BA3KOCTHM — BpeMsi B CeKyHAax, HeoOxomumoe ans ucredenus 100 cm3
onudsl. ONBIT MPOBOAAT TPUAK/BI, 32 PE3Y/IbTAT MPUHUMAIOT CpeHEe apu(PMeEeTHIECKOe U3 TPEeX
omnpezeneHuil. Pe3ynpTaThl 3alKchIBalOT B KypHai padboT mo (popme:

Bun omudsr [Ipubop uamerp kamuOpoBaHHOrO OTBepcTHA . . . MM. TemmepaTypa
Mmatepuana . . . °C. Bpems ucreuenust 100 cm3 onudsr:
I)...c,
2)...c,
3)...c.

Bsi3kocTh onudel: o onwITy ... ¢, mo ['OCTy .... c.
Xoa paboT 1Mo onpeAeneHuo MIOTHOCTH U BS3KOCTHU CBS3YIOIIETO OMUCHIBAIOT B )KypHase padoT,
JICJTAF0T KPATKHUE BBIBOJIBI M BEIYEPUHUBAIOT CXEMBI TPUMEHSIBIIIHXCS TIPUOOPOB.
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KOHTPOJIBHBIE BOITPOCHI

1. YUto Ha3bIBaeTCS CBSA3YIOIIMM BEIIECTBOM?

2. B ueM COCTOUT MPUHUUIHUAIBHOE Pa3INuue MEXAY HEOPraHUYECKMMH W OpPraHuYeCKUMU
CBSI3YIOIIUMU BEIIECTBAMU?

3. JHna Kkakux 1enedl NPUMEHSIOT B MapHBIX pa0oTax MOPTJIAHIIEMEHT, Oelblil
MOPTIAHIEMEHT U I[BETHON MOPTIAHALIEMEHT?

JlabopaTopHas paGora 8.
CrpourenbHblie pacTBopbl. Cyxue cTpOHUTeIbHbIEC CMECH.

Iean padoThi:

e (opmupoBaHUE y CTYIACHTOB MPEACTABICHUS O B3aMMOCBS3M MaTepuana ¥ KOHCTPYKIIUU,
peonpeeNaonell BHIOOp U ONTUMH3AIUIO CBOICTB CTPOUTEIHLHOTO MaTepHaia, UCXOAs U3
YCIIOBUH 3KCIUTyaTallid KOHCTPYKIUN U TPeOyeMOil T0JITOBEUYHOCTH;

. OBJIQJICHHE CTYACHTAMM MPAKTUUYECKUMHU METOJIaMH ONpENEICHUsl IPOYHOCTH,
JKECTKOCTHU, YCTOMYMBOCTU CTPOUTEIbHBIX MATEPUAJIOB

TEOPETHUYECKASA YACTbH

CrpoutenbHbli  pacTBOp — OOBEIMHSAET TMOHSATHUS «PACTBOPHASL CMECHY, «CyXasd
pacTBOpHasi CMEChb», «pacTBOp». CTPOUTENBHBIM PACTBOPOM HA3BIBAIOT MaTepHall, OJydaeMblil
B pe3yibTaTe 3aTBEpIACBaHMsS CMECH BSDKYIIETO BELIECTBA (LEMEHT), MEJIKOIO 3aIllOIHMUTEIN
(mecok), 3aTBopuTens (Boja) U B HEOOXOMMBIX CIIydasx CICLHANbHBIX JOOABOK. ITY CMECh JI0
HauaJla 3aTBEpJIeBaHMsl Ha3bIBAIOT pacmeopHoli cmecvio. Cyxas pacmeophas cmecb — 3TO CMECh
CYXMX KOMITOHEHTOB — BSDKYILIETO, 3aIIOJIHUTENS U 100aBOK, TO3UPOBAHHBIX U IEpEeMElIaHHbIX
Ha 3aBOJie, — 3aTBOpseMas BOJOH nepex ynorpedieHueM. Bsokyiee B pacTBope 00BOIaKHUBaET
3épHA 3allOJIHUTENs, YMEHbIAs TPEHUE MEXIY HUMH, B PE3yJIbTaTe Yero pacTBOpPHas CMECh
npuodperaeT HEoOXOaUMYI0 AJii padoThl MOJBMXKHOCTH. B mpoliecce TBepAECHUS BSKYLIUI
MaTepHaj MPOYHO CBA3BIBACT MEXIY COOOH OT/ENbHblE YacTHIBI 3amoyiHuTens. B kauecTe
BSUKYILETO HCHOJB3YIOT LIEMEHT, [JIMHY, THUIIC, HW3BECTb MJIM HUX CMECH, a B KauecTBe
3anoyHUTeNs — 1necok. CTpouTenbHbIE pacTBOPHI KIACCUPUIMPYIOT B 3aBUCUMOCTH OT psija
(GakTOpOB: NPUMEHSEMOrO BSIKYIIETO, CBOWCTB BSKYIIETO BEIIECTBA, COOTHOLICHHUS MEXIY
KOJIMYECTBOM BSDKYILETO MaTepHajia v 3all0JIHUTENS, IVIOTHOCTH Y Ha3HAYEHUS.

[lo BHAy NpPUMEHAEMOIO BSDKYIIETO BELIECTBA CTPOUTENIbHBIE pPAcTBOPHI OBIBAIOT
IPOCThIE C MCHOJb30BAHUEM OJHOTO BSDKYILETO (LIEMEHT, U3BECTh, THIC U Jp.) U CIOXHBIE C
MCIIOJIb30BAaHUEM CMEIIAHHBIX  BSDKYILUX (LIEMEHTHO-U3BECTKOBBIE,  M3BECTKOBO-TUIICOBBIE,
U3BECTKOBO-30JIbHBIE, TIMHO-COJIOMEHHBIE U Jp.).

CocTaBbl TPOCTBIX PacTBOpPOB 0003Ha4yarOT AByMs uuciamu. IlepBoe uucio (0ObIYHO
€/IMHUIIa) MOKa3bIBAET, YTO BSXKYIIETO0 MaTepualia B pacTBOpe oJHa 0ObeMHas (WIM MaccoBasi)
yacTth. IlocneqHee 4uciio B COOTHOLIEHHWH C TEPBBIM IMOKAa3bIBAET, CKOJIbKO OOBEMHBIX (MU
MacCOBBIX ) YacTel 3aloIHUTENS MPUXOAUTCS Ha OJIHY YacTh BsOKylIero Marepuana. Hampumep,
M3BECTKOBBI pPAcTBOp cocTaBa 1:3 o3HadaeT, 4To B JaHHOM pacTBope Ha 1 4. H3BeCTH
OpUXOAUTCS 3 4. 3amoaHUTENS. J{JIs CIOKHBIX paCTBOPOB COOTHOILIEHHE COCTOUT U3 TPEX YHCel,
U3 KOTOPBIX IEPBOE YMCIO (€AMHUIA) BBIPAKACT OOBEMHYIO YacTb OCHOBHOIO BSDKYILETO
MaTepHuaga, a BTOPOE€ YHCIO IMOKa3blBaeT, KAKOBO KOJIMYECTBO JIOMOJIHUTEIBHOIO BSIKYILErO
HY)KHO B35Th Ha OJHY 4acTb. B 3aBHUCHMOCTH OT CBOMCTB BSDKYILEIO BEIIECTBA PA3IUYAIOT
BO3/yIIIHbIE PACTBOPHI, TBEPJCIOUINE B BO3AYIIHO-CYXHX YCIOBHSX (HampuUMep, TUIICOBbBIE), U
TU/IPaBIMYECKHUE, HAUMHAIOINE TBEPAETh HA BO3AYXE M MPOAOJIKAIONIME TBEPAETh B BOAEC WU
BO BJIQKHBIX YCJIOBUSX (LIEMEHTHBIE).

B 3aBUCHMOCTM OT COOTHOIIEHHS MEXIy KOJMYECTBOM BSDKYLIETO MaTepuansa |
3aMOJIHATENS PA3JIMYaroT JKUpPHbIE, HOpPMajbHbIE W TOILME PAcTBOPHl U PACTBOPHBIE CMECH.
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JKvpHbIMEM Ha3BIBalOT PACTBOPHI C U30BITKOM BSsDKyIIero wmarepuana. X cMecu oueHb
IUTACTUYHBI, HO JAIOT NP TBEPACHUU OOJBIIYIO YCaJKy; HAHECEHHBIE TOJICTHIM CJIOEM >KHUPHbBIE
pacTBOpHl  pacTpecKUBArOTCA. Tolme pacTBOpbl  COAEPXKAaT OTHOCHUTENBHO  HEOOJBINOE
KOJIMUECTBO BSKYIIEro mMatepuana. OHAKO OHM JIal0T OYEHb MaJlyI0 YCaJIKy, YTO BeChbMa LIEHHO
npu O0JIUIIOBOYHBIX pabOTax.

[lo mioTHOCTH cCTpoUTENbHBIE PACTBOPHI MOIPA3ACNAIOT Ha TSKENble — CpeaHei
IUIOTHOCTBIO B cyxoM coctosiuun 1500 xr/m3 u Goiiee, MPUTOTOBIISIEMbIE HA OOBIYHOM IECKE, U
JIETKHUE — CpeIHeH MI0THOCThIO 10 1500 Kr/M3, KOTOpBIE MIPUTOTOBJISIOT HA JITKOM MOPUCTOM
necke U3 nemsbl, Tya, kepamsurta u ap. Ilo Ha3HAYEHHUIO CTPOUTENBHBIE PACTBOPHI OBIBAIOT
KIaJo4YHble (A71 KaMeHHOW OOBIYHOM ¥ OrHEYNMOpHOM KJIaJKH, MOHTaXa CTEeH U3
KpPYITHOPa3MEPHBIX 3JIEMEHTOB), OTAEIOYHBIE (ISl OLUITYKaTYpUBAHUS MOMEIEHUN, HAHECECHUS
JEKOPAaTUBHBIX CJIOEB Ha CTEHOBBIC OJIOKM W TAHENH), CHelHalbHble, 00JaJalomnune 0COObIMU
cBoiicTBaMM (TMApOU30ILUOHHbIE TD-2, aKyCTUUYECKUE, PEHTI€HO3aLIUTHBIE).

O0opynoBaHue U MaTepPUAJIbI

OO0pasupl U3roTaBIMBAIOT B OpME MPSMOYTOJIBHON MPU3MBI C MONEPEYHBIM CEYCHUEM
20x20 MM u amuHHOM BAOJL BOJIOKOH 300 mm. [lomyckaeTcst onpenensaTh npeaen MpoYHOCTH
P CTATUYECKOM U3rHOe Ha 00pasiiax Mmoce ONnpeAeieHUs] MOAYIS YIPYTrOCTH.

Jy1st mpoBeIeHNs UCTIBITAHUS IPUMEHSIETCA CISAYIOIIas anmnaparypa:

- MmozepuusupoBanublii npubop I[ICI-2M, oOecneunBarOmUii 33AaHHYI0 CKOPOCTb
Harpy)XKeHus: oOpaslia Wid TIePEeMEIICHHUS HarpyKarolleld TOJIOBKH W ITO3BOJISIONIAS H3MEPSTh
Harpy3Ky ¢ MOrpemHocThio He Oonee 1%;

- MPHUCTIOCOOJICHHE, OOecIeunBaroee M3rud oOpas3la NPHIOKEHHEM Harpy3kd K ero
MOBEPXHOCTU B CEPEIUHE PACCTOSIHUSI MEXIy LeHTpamu omop. Pammyc 3akpyrieHus omnop u
Harpy>KaroIero Hoxka JJ0JKeH ObITh 30 MM;

- IITAaHT€HIUPKYJIb C MOTPEIIHOCTHIO u3MepeHus e 6omnee 0,1 MMm;

- anmaparypa Juis onpenenenus Bnaxnoct mo 'OCT 16483.7-71;

- POBOJIOYHBIE JATUYUKH COMIPOTUBIICHNUS;

- PpblUaQXHBIE WU HJIEKTPOMEXAaHUYECKHE TEH30METPhl ISl H3MepeHHs (UOPOBBIX
nedopmaruit, mporuOoMepsl WM UHIUKATOPHI YACOBOTO TUTIA JJI U3MEPEHHUS MTPOTHO0B OaJIKH.

Yka3aHus 10 TEXHHKe 0€30MaCHOCTH

K BeimonHeHuto 51abopaTOpHBIX pabOT JIOMYCKAIOTCS TOJBKO CTYAEHTHI, IMPOILIEAIINe
MHCTPYKTaX 110 TEXHUKE OE30M1aCHOCTH.

30Ha BBINOJHEHUsI paboT OMKHA OBbITh OorpaxieHa. HaxoxeHue MOCTOPOHHUX JIUII, B
TOM YHCJIE CTYIEHTOB, HE NMPHHUMAIOIINX YYaCTHE B BBIOJHEHUH JaHHOW pabOThI, B pabouei
30HE 3aIPELIACTCs.

Bce KOHTakTHBIE COENWHEHHsS JOJDKHBI OBITh OUYHWINEHBI M IMPOBEPEHBI Ha IUIOTHOCTh
3aTSKKU; U3MEPUTENIbHBIE TPUOOPHI JOKHBI OBbITh UCHpaBHBL. [lo1bp30BaHNE MOBPEKICHHBIMU
npuOopaMu He 10MyCKaeTCsl.

ITpu nepepsiBax B paboTe, a Takke Mocjae OKOHYaHHs paboThl Bce MPUOOPHI HEOOXOIUMO
pasrpy3uTh.

3ampenaercs: OCTaBIATh 6€3 HaA30pa 3arpy:KeHHbIE IPUOOPHI.

[Ipy mpoBeneHWH WCHBITAHUK JOHKHO OBITh CMEIIaHHOE OCBEIIEHHE, TO €eCTh
€CTeCTBEHHOE M MCKYCCTBEHHOE, YTO O0ECHEeUMBAET OCBEIIEHHOCTh 30HBI HCIBITAaHUHA B
cooTBeTcTBUM ¢ TpeboBanusmu CHull.

Saganusa

[TonroroBka UCTIBITAHUI: HAa CepeIMHE JIMHBI 00pa3iia u3MepstoT mupuny b u Beicoty h
¢ orpenrHocThio He 6omee 0,1 Mm.
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IIpoBenenue ucnbiTanmii: oOpaser nomemarot B mpudop I[CI-2m (cmotpu 1abopaTtopHyio
paboty 1) Tak, uToOBI M3rMOaroIIee ycuiare OBLJIO HAMpaBiICHO MO KacaTeIbHOW K TOIUYHBIM
cinosiM (M3rud TaHTEHITMAIBHBIN) H HarpyXaroT 0 CXeMe, MOKa3aHHOM Ha PUCYHKE.

O6pazen HarpyxarT HA0OPOM TUPH PABHOMEPHO € MOCTOSTHHOM CKOPOCTHIO HATPY>KEHUS
WIH TOCTOSIHHOM CKOPOCTBIO TepemenieHuss 4 MM/MuH. CKOPOCTh HArpPYKEHHs JTOJDKHA OBITH
TaKoM, 4ToOBI 00pazer] paspymmuics yepes (1,5+0,5) MuH nocie Havaa Harpy>KeHHUs.

HcnpiTanne TpoOAOIKAIOT 10 pa3pylieHHWs o0pasia, ompeaeiiss MaKCUMalbHOe
noka3anue crpenku MY-10. MakcuManbHyl0 Harpy3ky Fmax OIpPEeNsitoT ¢ MOTPEIIHOCTBIO HE
6onee 1%.

[Tocne ucnpITaHus ONpeAesoT BiIakHOCTh 00pasmnos mo 'OCT 16483.7-71.

[Ipu ucnbITaHUN ONPENEIIAOTC:

- BEJIMYMHA U XapaKTep paclpeieieHus HOPMAJIbHBIX HANpPSDKEHUI MO BBICOTE CEUEHUS
OaJIky IpU pacueTHOM Harpys3Ke;

- mporu6 OaJKy MpU PacYETHON HArpy3Ke M Ha KaXKJOW CTYIEHU HArpy>KEeHUs;

- BEJIMYMHA Pa3pyLIAOIIEH Harpy3KH.

Harpyxenune 6anku npousBoaurcs cryneHsaMu 0,125 Ppacqer.

[TokazaHusi TEH30METPOB 3alMCHIBAIOTCA IMPU HYJIEBOM W PACYETHOM Harpyskax.
[Toka3zaHusi UHAUKATOPOB WJIM MPOTUOOMEPOB 3aMHCHIBAIOTCS Ha KaXJIOW CTYIIEHU HArpy3KH J0
BEJIMYUHBI Ppycuer, TOCIIE YETO MPUOOPHI CHUMAIOTCS M 00pa3el] HarpyKaeTcst 10 pa3pylICHuUsI.

ITo BennumHam mporu6oB Oanku npu Harpy3kax 0,125 Ppacuer 1 0,25 Ppacuer MOXKHO
BBIYHCIIUTh YCPEIHEHHBIM MOMYJb YIPYTOCTH JPEBECHUHBI o0Opaslia Mpu KPaTKOBPEMEHHOM
HArpy>XEHUH U OLEHUTH BIUSHHUE MOMEPEUHON CHIIBI Ha Mporud naHHoW Oanku. J[is sToro mo
MOKA3aHUSAM WHIWKATOpa OINpenesieM Nporud Oallku B CEepeIMHE TPOJieTa M BBIYHCIISIEM
YCpeIHEHHBIH MOIYIb YIIPYTOCTU APEBECUHBI 0€3 yueTa BIUSHUS MOMEPEYHON CUIIBL.

0O,
IIpenen mpounoctu (W) (B Mlla) oOpa3na ¢ BIAKHOCTBIO B MOMEHT HCIIBITAaHUS
BBIYUCIISIOT TI0 OpMYyJIE:

3P,

a
max
W= pn?
rae, Pyax —MakcumanibHas Harpyska, H;
| - paccTostHEE MEX Ty [IECHTPAMH OTIOP, MM;
h - BeicoTa 00Opasia, Mm;
b - mupuHa obpasia, MM.
Pesynbrar BeiunciastoT u okpyrisitor g0 1 Mlla.
Pe3ynbTaTel HCHIBITAHUH 3aMIMCBHIBAIOT B IIPOTOKOJI.

Conep:xanue oT4éTa

1. Tema;

2. llenb paboThI;

3. ®opMyIbl, COOTHOILIEHUS U TPaQUKH;
4. 3aKIr0vYeHne U BEIBOBI.

KoHTpoJibHBIC BONIPOCHI M 3aJaHUSA
1. Meronuku pa3paboTKH KOHCTPYKTUBHBIX H PACUETHBIX CXeM?

2. OCHOBHBIE TIOJIOKEHHS O CBOMCTBAX CTPOUTEIHHBIX MAaTEPHAJIOB ?
B 3aBHCHUMOCTH OT Yero cTpoUTCsS CEMEUCTBO (Da30BBIX TPACKTOPHIA?

35



JlabopaTopHasi paGora 9.
Beronnl. beToHHas cMech M ee CBONCTBA.

Hean pa6oTbI:

e (QopmupoBaHuE y CTYICHTOB MPEACTABICHUS O B3aMMOCBA3M MaTepuana U KOHCTPYKIUH,
IpeonpeeNaonell BIOOp U ONTUMH3AIUIO CBOICTB CTPOUTEIHLHOTO MarepHaia, UCXOAs U3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKIUN U TPeOyeMOil T0JITOBEUHOCTH;

. OBJIQJICHHE CTYACHTAMH MPAKTUYECKUMHU METOJAMH OIPENENICHUs MPOYHOCTH,
JKECTKOCTHU, YCTOMYMBOCTU CTPOUTEIBHBIX MaTEPHAJIOB

TEOPETHUYECKASA YACTb

BBenenue crnernuanbHBIX JO0AaBOK B OCTOHHYH) CMECh SIBJISIETCS YIOOHBIM CIIOCOOOM
yIy4IIEHUS] KaYeCTBEHHBIX XapaKTEPUCTUK LIeMEHTa, OeTOHa M pacTBOpHOro kamHs. JloOaBku
MO3BOJIAIOT 3HAYUTCIBHO YJIYUHIUTH HMX TCXHHUYCCKUC M OSKCIUTYaTAallMOHHBIC II0Ka3aTCII.
CrneunanbHble 100aBKY MPUMEHSIOT MPU U3TOTOBICHUH CTPOUTENIBHBIX PACTBOPOB U OETOHHBIX
CMecef/'I, IIpu MOpOU3BOACTBC BsIKYHNIUX BCIICCTB. OHH IIO3BOJISIFOT ZIO6I/ITI>C$I IIOBBIIIICHUA
KauecTBa OETOHHOM CMecH, OKas3blBas BIIMSHHE Ha TaKHe IOKa3aTelld, KaK BOJOCTOMKOCTH,
y1000YyKJIaIbIBAEMOCTh, MOPO30CTOMKOCTh, MEXaHMUYECKYI0 IIJIOTHOCTb, YCTOWYUBOCTH K
TpelMHAM U pa3pylICHUSIM, YMEHBIIUTh TEIUIONPOBOAHOCTh W YBEIMYUTH CTOMKOCTh K
OKpY>Karollen cpere.

OCHOBHBIMU CBOMCTBaMH OETOHHBIX CMECEHl CUMTAIOTCS CBA3AHHOCTH, T.€. CIOCOOHOCTH
IIOAJICPKUBATh  OJHOPOABIHM COCTaB M HE pacclaMBaTbCi IMPH  TPAHCIOPTUPOBKE,
BOJIOY/ICP)KUBAIONIAsl CIIOCOOHOCTh (MTpacT O4YeHb BAKHYIO POJb IMPH HAaOOpa MPOYHOCTH,
MOPO30CTOMKOCTA M BOJOHENPOHHUIIAEMOCTH), , YI0OOYKJIAIbIBAEMOCTh WJIU CIIOCOOHOCTH
NPUHUMATH TPEOYEMYIO TUIOTHOCTh U KOH(DUTYpaLIHUIO.

CBexass OeTOHHasi CMeCh JOJDKHA OBITH ONHOPOJHA, NMPUTOAHA K IEPEBO3KE K MECTy
YKJIaIKH U IIPU 3TOM JIOJDKHA CONPOTUBIIATHCS PACCIOCHUIO U BOJOOTACIEHUIO.

[Ipu mnonbope u MNPOEKTUPOBAHUM COCTaBa OETOHHOM CMeCH BaXHO BBIOPATh
COOTBETCTBYIOIIME MaTepHallbl, BSDKYILME BEIIECTBA U JO0OABKH M YCTAaHOBUTh X ONTHMAaJIbHOE
KOJINYECTBEHHOE COOTHOLICHHUE.

OCHOBBIBasACh Ha TaKOM I0A0OpPE MOXHO MOJYYUTh OETOHHYIO CMECh C TpeOyeMbIMH
TEXHOJIOTMYECKUMHU CBOWCTBAaMH, OTBEYAIOIIYIK) NMPOEKTHBIM M JKCIUIyaTallMOHHBIM YCIOBUSAM
IpY MUHMMaJIbHOM pacxojie nemeHTa. [TonoOpanHas TakuMm oOpa3oM OeTOHHas cMech 00s3aHa
o0nagaTh HEOOXOIUMON y1000YKIIaABIBAEMOCTBIO U CBA3aHHOCTBIO, HE JOJDKHA paccIauBaThCs.
beTtoH, mNpUTrOTOBIECHHBIH U3 TakoW CMeCH, JIOJDKEH COOTBETCTBOBaTh TpeOyeMbIM
XapaKTEPUCTUKAM.

Haubonee mnpocToif MeToa MNpPOEKTHUPOBAHMS COCTaBa CMECH COCTOMT B pacyere
KOMIIOHEHTOB MO a0CONOTHBIM oObemam. [Ipu 3TOM HYXHO Yy4YUTHIBaTh, YTO YJIOKEHHAs M
YIJIOTHEHHAs: OETOHHAsI CMECh HE MOYKET UMETh ITyCTOT.

OobopynoBanue 1 MaTepUaJIbI

OO0pa3ipl U3roTaBiIMBaOT B (hopMe MPSIMOYTOJBHOM MPU3MBI C MOMEPEYHBIM CEUECHHEM
20x20 MM u pMHHON BAO0JIb BOJIOKOH 300 mM. JlomyckaeTcs onmpenensiTe npeaesa MpOYHOCTH
IPU CTaTUYECKOM M3TruOe Ha 00pasiax Mocie onpeneseH!s MOAYJIs YIIPYTOCTH.

Jly1s mpoBeieHUs! UCTIBITAaHUS IPUMEHSIETCS ClIeAYIolIas anmnaparypa:

- MonepHusupoBanHblii npubop IICI-2M, obecneunBaronmii 3aqaHHYIO CKOpPOCTb
Harpy>keHusi oopaslia Wid TepeMelIeHHs] Harpy)kKarollel TOJOBKH M IO3BOJISIIOIIASL U3MEPATH
Harpy3Ky C IOrpeuHocThio He 6osee 1%);
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- MpUCTIOCOONIeHHe, obecreunBaromee M3rud oOpas3la MPHIOKEHUEM Harpy3kd K ero
TIOBEPXHOCTH B CEPEMHE PACCTOSIHUSI MEKIY LEHTpaMH orop. Paauyc 3akpyriieHus orop u
Harpy>Karolero Hoxka JJ0JKeH ObITh 30 MM;

- IITAaHTCHIUPKYJIb C TIOTPEIIHOCTHIO n3MepeHus He o6onee 0,1 Mum;

- anmaparypa Juis onpenenenus BiaaxHoctu no FOCT 16483.7-71,

- IPOBOJIOYHBIE TATYMKH COTIPOTHBIICHHS,

- PpBIY@OKHBIE WJIH 3JIEKTPOMEXaHUYECKHE TEH30METphl Ui H3MepeHHs (PUOPOBBIX
nedopmanui, MporuOOMephl WM HHIUKATOPHI YaCOBOTO THIIA [T U3MEPEHHSI IPOTUOOB OAJIKH.

Yka3aHus 1o TexHUKe 0€301acCHOCTH

K BemonHenuto nabopaTopHbBIX padOT JOMYCKAIOTCS TOJBKO CTYAEHTHI, IMPOILEAIINE
MHCTPYKTaX 10 TEXHUKE OE€30MaCHOCTH.

30Ha BBINMOMHEHUSI paboT IOMKHA OBITH OrpaxkaeHa. HaxoxieHne MOCTOPOHHUX JIUII, B
TOM YHCJI€ CTYJIEHTOB, HE NPUHUMAIOIINX Y4acCTHE B BBIIOJIHEHUM JAaHHOM paboThl, B pabouei
30HE 3aIpenaeTcs.

Bce KOHTakTHBIE COEIMHEHMsI JOJDKHBI ObITh OUMINEHBl M NPOBEPEHBI Ha IJIOTHOCTh
3aTSHKKU; U3MEPUTEIbHBIE TPUOOPHI JODKHBI OBITH UCTIpaBHBL. [101bp30BaHNE TOBPEKICHHBIMA
npubopaMu He JOIyCKaeTcsl.

[Tpu nepepriBax B paboTe, a TaKkKe Mociae OKOHYaHHs paboThl BCe MPUOOPHI HEOOXOIMMO
pasrpy3uTh.

3anperaercs oCTaBIATh O€3 Ha/L30pa 3arpyKeHHbIe IPUOOPHI.

IIpy mnpoBeneHUMM UCHBITAHUN JOJDKHO OBITh CMEIIAHHOE OCBEIEHHE, TO €CTh
€CTeCTBEHHOE M HCKYCCTBEHHOE, YTO OO0ECHEeUMBAET OCBEIICHHOCTh 30HBI HCIIBITAHUHA B
cootBeTcTBUM ¢ TpeboBanusmu CHull.

3aganus

[ToaroToBKa UCHIBITAHUI: HA CEpEMHE JUTHMHBI 00pa3iia U3MepstoT mupuHy b u Beicoty h
C orpenrHocThio He 60osee 0,1 Mm.

[IpoBenenue ucnpiTanmii: oopaserr nomemnaroT B mpudop [ICI-2m (cmoTpu 1abopaTopHyO
paboty 1) Tak, uTOOBI M3rubaroliee ycuiue ObUIO HAIPABIEHO IO KacaTeNbHON K T'OJUYHBIM
c0sM (M3rud TaHreHIMAIbHBIN) U HarpyXXaroT 0 CXeMe, IOKa3aHHOW Ha PUCYHKE.

O0pa3zer Harpy>karoT HaAOOPOM I'MpPb PABHOMEPHO € TIOCTOSSHHOW CKOPOCTBIO HAarpy>KEHHsI
WIHM TOCTOSIHHOM CKOpOCThIO mMepemeinieHus: 4 MM/MuUH. CKOpPOCTh HAarpyeHHs JTOJIKHa ObITh
TaKoi, 4ro0bl o0pazern paszpymmics yepes (1,5+0,5) MuH nocie Havana Harpy>KeHHs..

HcnplTanne nOpoAomkaloT 0 paspylleHus o0pasla, ompeaenss MaKCHMalbHOe
nokazanue crpeiaku MY-10. MakcuManbHyt0 Harpy3ky Fmax ONpeAesstoT ¢ HOIPEIIHOCThIO HE
6onee 1%.

[Tocne ucnbiTaHus ONpEAENSIOT BIaxkHOCTh 00pasioB no I'OCT 16483.7-71.

[Ipu ucnbITaHUN ONPENEIISFOTC:

- BEJIMYMHA U XapaKTep PACIpeNeicHHUs HOPMAJIbHBIX HAIPSUKEHUH IO BBICOTE CEYEHUS
OaJiky IpU pacyeTHOM Harpy3Ke;

- mporu6 Oanku MpH pacyeTHOM Harpy3Ke U Ha KaXKIOH CTYIEHU Harpy>KeHUs;

- BeJIMYMHA pa3pylIaroliei Harpy3KH.

Harpyxenune 6anku npouszBoaurcs cryneHsaMu 0,125 Ppacyer.

[TokazaHusi TEH30METPOB 3alMCHIBAIOTCA TMPU HYJIEBOM W PACYETHOM Harpyskax.
[Toka3aHusi MHAMKATOPOB WJIM MPOTHOOMEPOB 3aMMCBHIBAIOTCA HA KaXKIOW CTYNEHHM Harpy3ku JI0
BEJIMUUHBI Ppycuer, IOCIIE YETO TPUOOPEI CHUMAIOTCS U 00pa3el] Harpy»kKaeTcst 10 pa3pyLIeHus.

ITo BennumHam mporu6oB Oanku npu Harpy3kax 0,125 Ppacuer B 0,25 Ppacuer MOXKHO
BBIUMCIIUTh YCPEIHEHHBIM MOAY/Ib YIPYrOoCTH JPEeBECHHBI O0paslla NMpH KPaTKOBPEMEHHOM
Harpy>KeHUH U OIICHUTHb BIIMSHUE IONEPEYHOM CHIIbI Ha Mporud aanHoM Oanku. Jlns sToro mo
MOKa3aHWsSIM HHJIUKATOpa OIpeneiseM Nporud Oalku B cepeirHE NposieTa M BBIYHUCISEM
yCpeIHEHHBIH MOAYIb YIIPYTOCTH JIPEBECHUHBI 0€3 yueTa BIUSHUS MONEePEYHON CHJIbL.
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o}
[Ipenen mpounoctu (W) (B MIla) oOpa3ma C BIAKHOCTBIO B MOMEHT HCIIBITAHUS

BBIYUCIISIOT IO GOpMyIIe:
3P

|
max
W = 0n?
rae, Pyax —MakcumanibHas Harpyska, H;
| - paccrosiHre MEXIy LIEHTPAMH OIIOP, MM;
h - BeicoTa 00pasia, Mm;
b - mmpuHa obpasia, MM.
Pesynbprar BeiuncasaoT v okpyrsitoT 1o 1 MIla.
Pe3ynbrarel nCcnbITaHUM 3aIMCHIBAIOT B IIPOTOKOJL

Conep:xanue oT4éTa

1. Tema;

2. llens paboTHI;

3. ®opMyJibl, COOTHOILIEHUS U TPaQUKH;
4. 3aKIrovYeHne U BEIBOBI.

KoHTpoJibHbIe BONPOCHI U 3a]aHUs

1. Meronuku pa3pabOTKH KOHCTPYKTUBHBIX M PACUETHBIX cXeM?
2. OCHOBHBIE TIOJIOKEHHS O CBOMCTBAX CTPOUTEIHHBIX MAaTEPHAIIOB ?
3. B 3aBUCHMOCTH OT Ye€ro CTpOUTCs ceMeHCTBO (Pa30BBIX TPACKTOPUIA?

JladbopaTopnas padora 10.
CTpykTypa 0eTOHa U CBOMCTBA 0eTOHA.

Hean padoThI:

e (GopMHpPOBAHHE y CTYJECHTOB MPEJCTABICHUS O B3aMMOCBSI3M MaTepHalia U KOHCTPYKIIHUH,
MIpEeAOTIPEACIISIONIEH BEIOOP W ONTUMHU3AIMIO CBOWCTB CTPOUTEIHHOTO MaTepHalia, UCXOMs W3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKIUN U TpeOyeMoil T0IrOBEeYHOCTH;

o OBJIAZICHUC CTYACHTAMU IPAKTUUYCCKHUMU MCTOAAMHU OIPCACICHUSA IMPOYHOCTH,
KECTKOCTH, yCTOfI‘IPIBOCTH CTPOUTCIIBHBIX MATCPUAJIOB

TEOPETUYECKAS YACTb

[IpurotoBnenne  OETOHHOW  CMecHM  TPOU3BOAUTCS  IEHTPAJIM30BaHHO  Ha
OCTOHOCMECUTENTBHBIX 3aBOJIaX, 00OPYIOBAHHBIX BECOBBIMH JIO3aTOPAMH JIJIS 3aIIOJIHUTEICH U
BSDKYIIEro ¥ O0BEMHBIMU J103aTOPaMU AJIsL BOJABI B T0OABOK.

[Ipu »oTOM ycTaHaBnmuBaeTcs cieayromas (00si3aTenbHas) IMOCIEA0BATEIBHOCTD
BHECEHUS JOOABOK: MEPBLIM B BOJY 3aTBOPEHUSI BBOJUTCS PAacTBOp abuerara HATpHsl, a 3aTEM
xjopuctoro kambius. Ilocnmemnuvu B Oapaban OeTOHOMEMIATKH TMOJAIOTCS OCTAIbHBIC
KOMIIOHEHTHI OETOHHOI CMeCH U TIPOU3BOUTCS €€ TIepeMellINBaHHe.

[Tpo0IKUTETEHOCTh  OJHOBPEMEHHOTO IEPEMEIINBAHUS BCEX KOMITOHEHTOB JUIS
OCTOHOMEIIATIOK €MKOCThI0O A0 425 1m He MenHee 60 cexk. m eMkocThio 1200 m 2400 m —
cootBercTBeHHO 120 1 150 cek. (3uMoii Bpemsi nepemeninBanus yanuusercs B 1,25—1,5 pasza).

JlocTtaBka OETOHHON CMECH C IEHTPATU30BAHHOTO CMECHTEIBHOTO y3Jia JOKHA OBITH
OpraHW30BaHa TaK, YTOOBI BPeMsi, HEOOXOMMOE JIJIS JIOCTABKU U YKIIAJKA CMECH, HE TTPEBBIIIAIIO
CpOKa Hayala CXBaThIBaHUS, OMPEAENIEeMOro MOCTpoeyHOU naboparopueil. Bo Bcex cmyuasx
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IPOIOJDKUTEIBHOCTh TPAHCIIOPTHPOBAHUSI OCTOHHOM CMECH HE JOJDKHA ObITh Oosee 45 MUH.
Jl1st “”BMEHEHHS 3TOTO CpOKa TPeOyeTCs 3aKIF0UCHHUE JIA00PATOPHH.

[Ipu TpancmopTHUpOBaHUM OETOHHOW CMECH HENb3sl JIOIMYCKaTh YTEUKH I[EMEHTHOTO
MOJIOKa W pacclioeHUsi OeTOHHOW cMmecd. [IpM HOpPMaNBHBIX YCIOBHSX NEPEBO3KM OCTOHHAs
cMech ¢ 100aBKoil abuerara HaTpUs HE paccIanBaeTCs U HE TEPSIET CBOIO MOJIBUKHOCTD.

JlocTaBKy OCTOHHOH CMECH K MECTY YKIIQJKH CIEIyeT OCYIIECTBIISATh B OyHKepax WIH
0anpsx, mpuveM Hambosee IeIeco00pa3HO TOIB30BATHCS 8UOPOOAdbell unu 6Oadvell munda
«Tazuncmpou.

[Tomada cmMecy JIGHTOYHBIMH TPAHCIIOPTEPAMH HE JIOITYCKAETCs.

O0opynoBaHue U MaTepPUAJIbI

OO0pa3upl U3roTaBIMBAIOT B (OpME MPSMOYTOJIBHON MPU3MBI C MONEPEYHBIM CEYCHHUEM
20x20 MM u amuHHOM BAOJL BOIOKOH 300 mm. [lomyckaeTcst onpenensaTs npeaen MpoYHOCTH
IIPU CTATUYECKOM M3rube Ha 00pasiiax Mmoce ONpeAesieHNs] MOAYJIS YIPYTrOCTH.

J11st mpoBeIeHrs UCTIBITAaHUS IPUMEHSIETCA CIeAYIOIIas anmnaparypa:

- wmozepuusupoBanublii npubop I[ICI-2M, oOecneunBarOmuii 33AaHHYI0 CKOpPOCTb
Harpy)xeHusi oOpasia Wi MepeMEeIICHUs] Harpy)Karouled TOJOBKMA M IO3BOJISIONIAS WU3MEPSTh
Harpy3Ky ¢ MOTpemHocThIo He Oonee 1%;

- TMPHUCTIOCOOJICHUE, oOecIeunBaroee M3rud oOpas3la NPHIOKEHHEM Harpy3kd K ero
MOBEPXHOCTU B CEPEIUHE PACCTOSIHUSI MEXIy LeHTpamu omop. Pammyc 3akpyrieHus omnop u
Harpy>KaroIero Hoxka JI0JKeH ObITh 30 MM;

- IITAaHTeHIUPKYJIb C MOTPEHIHOCTHI0 u3MepeHus He 6oinee 0,1 mm;

- anmmaparypa s onpeneneHus BiuaxHoctu no FOCT 16483.7-71,

- IPOBOJIOYHBIE TATYUKH COTPOTUBIICHHUS;

- PpBIYAQXHBIC WU JJICKTPOMEXAaHUYECKHE TEH30METPBI ISl W3MEpeHHs] (UOPOBBIX
nedopManuit, nporuoOMephl UITH UHIUKATOPBI YACOBOTO TUMIA JIJISI U3MEPEHHS MPOTrHO0B OAKU.

Yka3aHusl 10 TEXHHKe 0€30MaCHOCTH

K BeimonmHeHuto 51abopaToOpHBIX pabOT JIOMYCKAIOTCS TOJBKO CTYAEHTHI, IMPOILIEAIINe
MHCTPYKTAX 110 TEXHUKE OE30M1aCHOCTH.

30Ha BBINOJHEHUsI paboT O/KHA OBITh OorpaxkieHa. HaxoxieHue MOCTOPOHHUX JIUI, B
TOM YHCJIE CTYIEHTOB, HE NMPHHUMAIONINX YJYaCTHE B BBHIOJHEHWH JaHHOW paboOThI, B paboueii
30HE 3aIPELIACTCs.

Bce KOHTakTHBIE COENWHEHHsS JOJDKHBI OBITh OUYHMINEHBI M IMPOBEPEHBI Ha IUIOTHOCTh
3aTSKKU; U3MEPUTENIbHBIE TPUOOPHI JOKHBI OBbITh UCHpaBHBL. [l01bp30BaHNE TOBPEKICHHBIMU
npuOopaMu He T0MyCKaeTCsl.

ITpu nepepsiBax B paboTe, a Takke Mociae OKOHYaHHUs paboThl Bce MPUOOPHI HEOOXOMMO
pasrpy3HTh.

3ampenaercss OCTaBIATh 0€3 Haa30pa 3arpyKeHHbIE IPUOOPBI.

[Ipy mpoBeneHNM WCHBITAHUN JOMHKHO OBITh CMEIIAaHHOE OCBEIIEHHE, TO €CTh
€CTeCTBEHHOE M MCKYCCTBEHHOE, YTO O0ECHeuMBaeT OCBEIEHHOCTh 30HbI HCHBITAHUI B
cooTBeTcTBUM ¢ TpeboBanusmu CHull.

3ananus

[ToxroroBka UCTIBITAHUI: HAa CepeIMHE JIMHBI 00pa3iia u3MepstoT mupuHy b u BeicoTy h
¢ morpenrHocThio He 6omee 0,1 Mm.

[TpoBenenue ucnbiTanmii: oopaszer; nomeniatot B mpudop [ICI-2m (cMoTpu 1abopaTopHyO
paboty 1) Tak, uToOBI M3TMOArOIIee yCHiMe OBLJIO HAMpaBICHO MO KacaTeIbHOW K TOAUYHBIM
cinosiM (M3rud TaHTEHITMAIBHBIN) U HarpyXXaroT M0 CXeMe, MOKa3aHHOW Ha PUCYHKE.

O6pa3zer; Harpyx)arT HA0OPOM THPh PABHOMEPHO C IMOCTOSHHON CKOPOCTHIO HATPYKEHUS
WIH TOCTOSIHHOM CKOpOCThIO mepemenieHuss 4 MM/MuUH. CKOpPOCTh HArpy>KeHHUs JOJDKHA OBITh
TaKoM, 4ToO0BI 00pazer] paspymmics yepes (1,5+0,5) MuH nocie Havana Harpy>KeHHUs.
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HcnpiTanne TpOAOIKAIOT 10 pa3pylieHus o0pasia, ompeAesss MaKCUMalbHOe
nokazanue crpenku MY-10. MakcuManbHy0 Harpy3ky Fmax ONIPEACNSIIOT ¢ TMOTPEITHOCTHIO HE
6onee 1%.

[Tocne ucnpITaHus ONpEAesOT BiIakHOCTh 00pasmnos mo 'OCT 16483.7-71.

[Ipu ucnbITaHUU ONPENEIIAOTC:

- BEJIMYMHA U XapaKTep pacHpeleieHUs HOPMAIbHBIX HAIPSHKEHUM MO BBICOTE CEYEHMS
0aJIKu MpU pacueTHOM HArpy3Ke;

- mporu6 OaJKu MpU PacyYETHON HArpy3Ke U Ha KaKJOU CTYIEHU HArpy>KEeHUs;

- BEJIMYMHA Pa3pyLIAOIIEH Harpy3KH.

Harpyxenune 6anku npouszBoaurcs cryneHsaMu 0,125 Ppacqer.

[TokazaHuss TEH30METPOB 3alMCHIBAKOTCA IPU HYJIEBOM MW PACYETHOM Harpyskax.
[Toka3zanusi MHOAUKATOPOB WJIM MPOTMOOMEPOB 3aNMCHIBAIOTCS Ha KaXJIOM CTYIEHHU HArpy3KH J0
BEJIMYUHBI Ppycuer, TOCIIE YETO MPUOOPHI CHUMAIOTCS M 00pa3el] HarpyKaeTcst 10 pa3pyLICHuUsI.

ITo BennumHam nporu6oB Oanku npu Harpy3kax 0,125 Ppacuer 1 0,25 Ppacuer MOKHO
BBIUMCIIUTh YCPEIHECHHBIM MOIYJIh YIPYrOCTH IPEBECHHBI 00paslia MpH KPaTKOBPEMEHHOM
HArpy>KE€HUH U OLEHUTHh BIUSHHUE MOMEPEUHON CHIIBI Ha Mporud naHHoW Oanku. J[is sToro mo
MOKA3aHUSAM WHIWKATOpa OIMpenesieM Nporud Oallku B CEepeMHE TPOJieTa M BBIYHCIISAEM
YCpeIHEHHBIH MOIYIb YIIPYTOCTU APEBECUHBI 0€3 yueTa BIMSHUS MONEPEYHOM CUIIBL.

0O,
[Ipenen mpounoctu (W) (B Mlla) oOpa3na ¢ BIAKHOCTBIO B MOMEHT HCIIBITAHHS
BBIYUCIISIOT TI0 OpMYyIIE:
3P

a
max
W= pn?
rae, Pyax —MakcumanibHas Harpyska, H;
| - paccTosiHEE MEXTy LICHTPAMHU OTIOP, MM;
h - BeicoTa 00Opasia, Mm;
b - mmpuna obpasia, Mm.
Pesynprar BeiunciasoT u okpyrisitor g0 1 Mlla.
Pe3ynbTaTel HCIIBITAHUH 3aMIMCBHIBAIOT B IIPOTOKOJI.

Conep:xanue oT4yéra

1. Tema;

2. llenb paboThI;

3. ®opMyIbl, COOTHOILLIEHUS U TPaQUKH;
4. 3aKIr0vYeHnEe U BEIBOBI.

KoHTpoJibHBIC BONIPOCHI M 3aJaHUSA
1. Meronuku pa3paboTKH KOHCTPYKTUBHBIX M PACUETHBIX CXeM?
1. OcHoBHBIE NOJIOKEHHUS O CBOMCTBAX CTPOUTENIBHBIX MaTEPHAIIOB ?
2. B 3aBHCHMMOCTH OT Y€ro CTpOUTCS CEMENCTBO (Ha30BBIX TPACKTOPHIA?
JlabopaTopnas padora 11.
Keaezoberon.
ean padoThi:
e (opMupoBaHHE Yy CTYACHTOB NPEACTABICHUS O B3aUMOCBS3M MaTepuala U KOHCTPYKIIWH,

MpeoNpeeNoNneld BEIOOp U ONTUMH3AIUIO0 CBOMCTB CTPOMTENHHOTO MaTepHaia, UCXOAS W3
YCJIOBHM 3KCIUTyaTallid KOHCTPYKIIUNA U TpeOyeMO# JOITOBEUYHOCTH ;
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. OBJIQJICHHE CTYACHTAMH MPAKTHUYECKUMHU METOJIaMU OMpEeJIeICHUsS MPOYHOCTH,
KECTKOCTH, YCTOMYUBOCTH CTPOUTEIBHBIX MaTEPHATIOB

TEOPETUYECKAS YACTb
[To Buny Gerona cOOpHbIE OCTOHHBIC M JKEJIE300€TOHHBIC M3IENUS KIaCCUPUIMPYIOTCS Ha
CHIIMKAaTHBIE W LeMeHTHbIe. [lo BHyTpeHHEMY CTpPOCHHMIO OCTOHHBIE W3JENHA JeNAT Ha
CIUIOIIHBIC U IycTOoTeNble. Takke MX MOKHO pasIelUTh 10 Ha3HAYCHUIO: Uil OOIICCTBEHHBIX,
JKAJIBIX WA MPOMBIIIJICHHBIX 3IIaHI/II\/‘I.

JKene300eTOHHBIE COOPYKEHHSI U3TOTABIUBAIOTCS M3 TJIOTHOTO CHIIMKATHOTO OETOHAa MapKu
He Hmwke 100, oObraHOr0 6eTOHa Mapku He Hike 200 u nerkoro 6erona He Huxe 50. beron 200
MapKy HCIONb3YeTCs JJIs HM3TOTOBJICHUS CIa0OHATPYKEHHBIX KOHCTPYKLHH, Harpyska B
KOTOPBIX B OCHOBHOM HJieT Ha cxkarue. beronsl Mmapku 300, 400, 500 u 600 ucnonb3yroTcs s
U3JICIHIA, UMEIOUTNX OOJIBIIYIO HECYITYIO CIIOCOOHOCTb.

BGTOHBI, KOTOPBIC TPHUMCHIAIOT IIPpU COOPYKCHHUU KOHCTI)YKLIPII;'I TUAPOMCIIMOPATUBHOI'O
Ha3Ha4YCHUA, JOJI’KHBI 00ecIeuYnThb HaAgCKHOCTb U AJOJITOBCYHOCTDH 00BEeKTA.

[Ipun dopmupoBaHrK OOBIYHBIX MOHOJMTHBIX >KEJI€300€TOHHBIX COOPYXKEHHI W COOPHBIX
KOHCTPYKUMH W W3JENHI HCIOJIb3YIOT KapKachl CETKM W PYJIOHHBIE CETKM W3 CTaJIbHON
apmarypbl. JlJis M3rOoTOBJIEHMS] HEHANPSDKEHHBIX KOHCTPYKIMM MPUMEHSIIOTCS apMaTypHbIe
KaHaThl U BBICOKOIIPOYHAs! IPOBOJIOKA.

OobopynoBanue U MaTepuaIbl

OO0pa3ipl U3roTaBIMBAOT B (hOpMe MPSIMOYTOJIBHOM HMPU3MBI C MOMEPEYHBIM CEUCHHEM
20x20 MM u IIMHHOM Brosb BosIoKOH 300 mm. JlomyckaeTcs ompenensaTs Hpenei MpOoYHOCTU
MIPU CTAaTHYECKOM M3rHOe Ha 00pa3iiax Mmocie onpeaeeH st MOIYJIsl YIPYrOCTH.

JU1d mpoBeIeHUs UCTIBITAaHUS IPUMEHSETCS CIEAYIOLIas anmnaparypa:

- wmonepHusupoBanHbidi Tipubop I[ICT-2M, obecneunBaromuMii  3aJaHHYI0 CKOPOCTh
Harpy)xeHusi oOpaslia WM NepeMelleHUs] Harpy)kKarouled TOJOBKH U TO3BOJIAIOLIAs HU3MEPSTh
Harpy3Ky ¢ IOTpemHocThIo He Oosee 1%;

- TpucIocobeHne, obecreunBaroliee M3rud obpaslia NPHIOKEHHEM Harpy3ku K ero
MOBEPXHOCTU B CEPEIUHE pAcCTOSIHUSI MEXIy LeHTpamu orop. Pammyc 3akpyrieHus omnop u
Harpy>Karolero Hoxka J0JKeH ObITh 30 MM;

- IITAaHT€HLUPKYJIb C MOTPELIHOCTHIO n3MepeHus He 6omee 0,1 MMm;

- anmaparypa Juis onpenenenus Bnaxxnoct mo 'OCT 16483.7-71;

- IPOBOJIOYHBIE TATYUKH CONPOTHUBIICHHUS;

- pBIY@KHBIE WM 3JIEKTPOMEXaHUYECKHE TEH30METphl JUIsl H3MepeHHs (PUOPOBBIX
nedhopmaruii, IporuOoMepsl WM UHIAKATOPHI YaCOBOTO TUTIA JIJISI M3MEPEHUS TPOTHO0B OaKH.

Yka3aHusl 10 TeXHHKe 0€30MaCHOCTH

K BeimonHeHuto 51abopaTopHBIX palbOT JIOMYCKAIOTCS TOJNBKO CTYAEHTHI, IMPOILIEAIINE
MHCTPYKTaX 10 TEXHUKE OE30M1aCHOCTH.

30Ha BBINOMHEHUsI paboT I0KHA OBITH orpaxkiaeHa. HaxoskaeHue MOCTOPOHHMX JIMIIL, B
TOM 4YHCJ€ CTY/AECHTOB, HE MPUHUMAIOIIUX y4acTHE B BBINOJIHEHUU TAHHOM palOoThl, B paboueit
30HE 3alpelaeTcs.

Bce kxoHTakTHEBIE COCIMHCHUS TOJI’KHBI ObBITH OYHIICHBI W IPOBEPCHBI HAa IINIOTHOCTH
3aTSHKKH; U3MEPUTENIbHBIE TPUOOPHI JOJKHBI OBITh UcTpaBHBI. [10ab30BaHNE MOBPEXKICHHBIMU
npuOopaMu He JI0MyCKaeTCsl.
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ITpu nepepsiBax B paboTe, a TaKkKe Mociae OKOHYaHHs paboThl Bce MPUOOPHI HEOOXOIMMO
pasrpy3uTh.

3ampemnaercst OCTaBIATh 0€3 HaA30pa 3arpy:KeHHbIE PUOOPHI.

IIpy mnpoBeneHUMM UCHBITAHUN JIOJDKHO OBITh CMEIIAHHOE OCBEIEHUE, TO €cThb
€CTeCTBEHHOE M HCKYCCTBEHHOE, YTO O0ECHEUMBAET OCBEIICHHOCTh 30HBI HCIBITAaHUHA B
cootBeTcTBUU ¢ TpeboBanusmu CHull.

3aganusa

[ToaroToBka UCTBITAHUIL: HA CepeIMHE JIHMHBI 00pa3iia u3MepstoT mupuny b u Beicoty h
C orpenrHocThio He 60osee 0,1 Mm.

[TpoBenenue ucnbiTanmii: oopaszer] nomemiatot B mpuoop [ICI-2m (cMoTpu 1abopaTopHYIO
paboty 1) Tak, 4ToOBI M3rMOaroIiee ycuiare ObLIO HAMpaBiICHO MO KacaTeIbHOW K TOIUYHBIM
cinosiM (M3rud TaHTEHITMAIBHBIN) U HarpyXaroT 0 CXeMe, MOKa3aHHOW Ha PUCYHKE.

O6pasen HarpyxarT HA0OPOM TUPh PABHOMEPHO C MOCTOSIHHOM CKOPOCTBIO HArpYyKEHUS
WIH TOCTOSIHHOM CKOPOCThIO TepemenieHuss 4 MM/MuH. CKOPOCTh HATrPYKEHHsS JTOJDKHA OBITH
Tako#, uToObI 00pazel] paszpymmics yepes (1,5+0,5) MuH nocie Hayana HarpyKeHusl.

HcnbiTanue mpomobKalOT A0  paspylieHus oOpaslia, Ompenessis MaKCUMalbHOE
nokasanue crpenku NY-10. MakcuManbHyl0 Harpy3ky Fmax OIpPEIEeNsitoT ¢ MOTPEIIHOCTBIO HE
6onee 1%.

[Tocne ucnpITaHus ONPEAEIIOT BiIakHOCTh 00pasnos mo 'OCT 16483.7-71.

[Ipu ucnbITaHUN ONPENEIISAOTC:

- BEJIMYMHA U XapakTep paclpeneieHus HOPMAIbHBIX HAMpPSDKEHUH MO BBICOTE CEUEHUS
OaJIky IpU pacyeTHOM Harpy3Ke;

- mporu6 OaJNKu MPU PACYETHON HArpy3Ke M Ha KaKJOW CTYIEHU HATrpy>KEHUs;

- BEJIMYMHA pa3pylIAOIIC HATPY3KH.

Harpyxenune 6anku npousBoaurcs cryneHsaMu 0,125 Ppacyer.

[TokazaHusi TEH30METPOB 3alMCHIBAIOTCA IMPU HYJIEBOM W PACYETHOM Harpyskax.
[TokazaHusi UHAUKATOPOB WJIM MPOTUOOMEPOB 3aMMCHIBAIOTCA Ha KaXJIOW CTYIEHU HArpy3KH J0
BEJINUUHBI Ppycuer, IOCIIE YETO IPUOOPEI CHUMAIOTCS U 00pa3el] HarpyKaeTrcst 10 pa3pyLIeHuUs.

ITo BennumHam mporu6oB Oanku npu Harpyskax 0,125 Ppacuer B 0,25 Ppacuer MOXKHO
BBIYHCIIUTh YCPETHEHHBIM MOMYJb YIPYrOCTH IPEBECHHBI O0Opasiia MpU KPaTKOBPEMEHHOM
HArpy>KEHUH U OLIEHUTHh BIUSHHUE MOMEPEUHON CHIIBI Ha Mporud naHHoW Oanku. J[is sToro mo
MOKAa3aHUsAM WHAUKATOpa OmpenesieM Mporud Oajdkd B CepeauHEe TMpoJjieTa W BBIUUCISAEM
YCpeIHEHHBIH MOIyNb YIIPYTOCTU APEBECUHBI 0€3 yueTa BIHMSHHS MONEPEYHON CUIIBL.

0O,
IIpenen mpounoctu (W) (B Mlla) obpa3na ¢ BIQKHOCTBIO B MOMEHT HWCHBITAHHS
BBIYUCTISIOT TI0 (hopmyIie:

3P,

a
max
W obn?
rae, Pyax —MakcumanibHas Harpyska, H;
| - paccTostHEE MEX Ty [IEHTPAMH OTIOP, MM;
h - BeIcOTa 00Opasia, Mm;
b - mmpunHa o6pasia, Mm.
Pesynprar BeraucisoT u okpyriasioT 1o 1 Mlla.
Pe3ynbpTaThl HCHIBITaHUI 3aTUCHIBAIOT B IPOTOKOJL.

Conep:xaHue oT4éTa

1. Tema;

2. llenb paboTHI;

3. ®opMyITbl, COOTHOIICHUS U TpadUKH;
4. 3aKIr0UYeHEe U BEIBOBI.
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KoHTpoJibHbIe BONPOCHI U 3aJaHUs

1.  Meroauku pa3paboTK KOHCTPYKTHUBHBIX U PACUETHBIX CXeM?
2. OCHOBHBIE MTOJIOKCHHS O CBOMCTBAX CTPOUTEIHHBIX MATEPHAIIOB ?
3. B 3aBHCHMOCTH OT Yero CTpOMTCS CEMEHCTBO (ha30BBIX TPACKTOPHIA?

JlaGoparopnas padora 12.
Kepamnueckune matepuajibl U U3eJMs

Hean pa6oTbI:

e (QopmupoBaHuE y CTYICHTOB MPEACTABICHUS O B3aMMOCBA3M MaTepuana U KOHCTPYKIUHU,
MPEIOTPECIIAIONIEeH BEIOOP M ONTHUMH3AIUIO0 CBOMCTB CTPOMTEIHLHOTO MaTepwaiia, UCXOMAS W3
YCIIOBUH 3KCIUTyaTallul KOHCTPYKLUUN U TpeOyeMoil 10JIrOBEUHOCTH;

° OBJIAAICHUC CTYACHTAMU IPAKTUUYCCKHUMU MCTOAAMHU OIPCACICHUSA IMPOYHOCTH,
KECTKOCTH, yCTOfI‘IPIBOCTPI CTPOUTCIIBHBIX MATCPUAIOB

TEOPETUYECKAS YACTb
N3BecTKOBO-MecyaHble U3AeNUsA (CTPOUTEIBHBIA KUPIUY, OJOKW, TPYObI, 4epemuiia,
NaHeIN U Jp.) U3TOTABIMBAIOT M3 CMECH KBApILEBOTO MECKAa M BO3MYIIHOW M3BECTH (MHOTIA U
N00aBOK) C IMOCIEAYIOMNN MepeMEeIIMBaHUEM, MEXaHUYECKOW (POPMOBKOHM M 3allapuBaHHEM B
aBTOKJIaBE pu TeMIeparype OKaJIo 180°C U JaBJICHUU 9 [la.

Hanmuumne B GonbIIMHCTBE pailOHOB OCHOBHOTO CHIPbSi KBAapIEBOI'O IECKa, HCIIONBb30BaHUE B
Ka4eCTBE BSDKYIIETO BO3AYIIHOW M3BECTH, CPABHUTEIBHO HEOOIBIION PacXo] TOIUIMBA, a TAKIKE
BO3MOXXHOCTh TIOJTHOM MEXaHHM3allMd ¥ aBTOMATH3alMU TEXHOJOTHH H3TOTOBJICHUS SIBUIINCH
dakTopamMu OBICTPOrO pocTa MPOU3BOJACTBA CHUJIMKATHBIX WM3ACIHA Pa3IUYHOTO BUJA.
CyImHOCTh TEXHOJIOTHH TPOU3BOJICTBA CHIIMKATHBIX M3JIENIUH 3aKII0YaeTcs B cieayroneM. [Ipu
TIIATEJIbHOM TEepeMENINBaHUM Pa3HO3EPHUCTOIO KBApIIEBOIO IECKa C BO3IYLIHON M3BECTHIO,
npu BIaXHOCTH cMmecn 7-10% wu panpHelmeM ee YIUIOTHEHWH CBIPIOBOE H3JAETHE MpH
BBIJICPKMBAHUM HA BO3JlyXe MEJIJICHHO 3aTBepJeBaeT, focTuras npoyHoct a0 1-2 Mlla. Eme B
1881 r. Hemenkuii yuenslii B. Muxasnuc nmokasan, 4To W3BECTKOBO-TIECUAHbIE W3JEIHS IOCIIE
00pabOTKM MX MapoM IPH MOBBIIIEHHOM JIaBJICHUU B aBTOKJIaBE OBICTPO HAOMPArOT MPOYHOCTb.
B HacTosiiee Bpemsi M3rOTaBIMBACT CICIYIOIINE CHIIMKATHBIE M3EIHs: H3BECTKOBO-TIECYAHBIH
(cUnTUKATHBIM) KHUPIUY, BOJOCTOMKHE CWIMKaTHble wu3fenus (Onoku, TpyObl, Ap.).

Cunuxamuolyl _Kupnuy U3roTaBIMBAIOT M3 CMECH H3BECTHU M KBApPLEBOIO JieCKa IyTEM
MPECCOBaHUSI U TOCIEAYIOIIETO 3alapuBaHUsl B aBTOKJIaBE OT(HOPMOBAHHBIX H3JIEIIHIA.

OCHOBHBIM MaTepHajoM JUIsl MPOU3BOJACTBA CUJIMKATHOTO KHUpIHMYa SIBISETCS TECOK (ero
conepkanue B kuprnuye Oomee 90 %) mo Becy. Ilecok HYXHO HPUMEHSTH C BBICOKUM
conepxanueM SiO; (kpemHe3eMa). 3epHa Mecka JOJKHBI OBbITh Pa3IMYHON KPYIHOCTH — TaKOM
MEeCOK HUMEEeT HaMMEHbIIMH O00BEeM IyCTOT, KOTOpbI€ YAaCTUYHO 3aIOJIHSAIOTCS M3BECTHIO.
M3BecTh AN MPOM3BOJACTBA CHJIMKATHOIO KHpPIHYA MPHUMEHSIOT  OBICTpOracsuryrocs,
conepxkanyto okono 70% axtuBHOM okxucu kKaibius (CaO). B u3Bectn He NOIKHO OBITh
IIEpEeXkKora, HaJIu4ue KOTOpOTO IPEMSTCTBYET ramieHue U3BECTH.
CunukaTHBIM KUPIHUY U3rOTABIMBAIOT pazMepoM 250%120%65 MM WU MOTYTOPHBIN (TOJIIIMHON
100 mm) mapok 150, 100, 75, oobemuas macca kupnuua — 1,8-1,9 , Bogonornamenue — He 6oee
16%, mopo3ocToiikocTh — 15. CTOMMOCTh CHIIMKAaTHOTO Kuprnuya npuMmepHo Ha 30 % memeie
[JIMHSHOTO.

BBenenue B ChIpLIOBYIO cMeCh JOOABOK TOHKOMOJIOTOI'O KBAapIEBOTO IecKa WM JTOMEHHOTO
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rpaHyJMpoBaHHOrO mnuiaka okoio 10% c¢ coxepxanuem wusectu 10 15% yBenuuuBaer

MPOYHOCTh U3IEIN.
ECJII/I IICCOK 3aMCHUTHh TOHKOMOJIOTBIM CYI‘JII/IHKOM 1501051 THH(CHOﬁ CleerIO HOJIy‘-II/IM HN3BCCTKOBO-
TIIMHUACTEIE KUPITHYH.

Ecnu kBapueBslii IECOK B CHIPLIOBON CMECH 3aMEHHTH JOMEHHBIM I'PaHyIMPOBAHHBIM [IIAKOBBIM
IECKOM WJIM 30J10H OYpbIX YIJel, MOKHO IOJIyYUTh M3BECTKOBO-IIIAKOBBIC MM M3BECTKOBO-
30JIbHbIE KUpNUYM WM Onoku (pasmepoM, Hampumep, 250%120x140 MM u  OGomblue).
JInst M3rOTOBJIEHHS KPYIHBIX OJOKOB M JAPYTUX 3JEMEHTOB IMPUMEHSIOT M3BECTKOBO-TIECYAHBIC
(cunukatHble) OETOHBI, B COCTaB KOTOPBIX BBOSAT 3alOJIHUTEIh B BHJE T'PAaHYIUPOBAHHOTO
IIJaKa,  MENKOAPOOJNEHOM  IIIakoBOW  MeM3bl,  KepaM3WTa,  Hepiura W Jp.
PUMEHSS POTPECCUBHYIO TEXHOJIOTHIO MPOM3BOJACTBA (TIIATEIBHBIN MOAOOP COCTABISIONINX,
BBEJ/ICHHE HEOOXOIMMBIX T0OABOK, MPUHYAUTEIHLHOE TIEpEMEIINBAaHNE, BUOPOYIIIIOTHEHHUE U JIp.),
MOJKHO IOJIYYUTb U3/EJINS U3 aBTOKJIABHOTO CHJIMKATHOro OeToHa npouyHocThio 10 50-60 Mlla.

Cunuxamuvle uzdenus (0ETOHBI) — HCKYCCTBEHHBIC KaMEHHBIE MAaTepHajbl, IMOJyYCHHBIC W3
THIATETFHO TIEPEMEIIaHHON B JIE3UHTErpaTope CMECH KBaplIeBOTO MecKa, BO3AYIIHONW HU3BECTH U
HeOoNbIIOro KonuyectBa Bojabl. CMech MOCIIE MEXaHWYECKOTO YIIOTHEHHS IIOABEPTaoT
ABTOKJIABHOU o0paboTke.
Cunukar-0eTOHHBIE W3NS TTOCIIe YIUIOTHEHUS BBIACPKUBAIOT B aBTOKJIABE MPHU TeMIIEpaType
He HIDKE 175°C u JaBJICHUU 1 Mlla B Te4CHUU &-10 qacoB.
Hapsny ¢ miaoTHBIMH MOXKHO HM3TOTOBHTH IOPHCTBIE M STYCHCTBIC CHIIMKAT-OCTOHHBIC H3/CITHS
MyTeM BBEJICHHUS B IE€CYAHO-U3BECTKOBYIO CMeCh M00aBOK IEHO- WM Ta3000pa3oBaTeieid,
HanpuMep, WM KaHUQOJBHBIX MbUI (IIEHOCWIMKAT-OETOH), WM QJIIOMHUHHMEBOW IyIpbI
(razocmivkar-0eToH). CaoiicTBa CUJIMKaT-0eTOHa MIPUBEICHBI B TalII. 4.3.
Cunmkar-0eTOHHbBIE M3/IEHUS MOXKHO M3TOTAaBIMBATh apMHUpPOBaHHbIE. VI3 CHIMKAaTHBIX OETOHOB
W3rOTAaBIMBAIOT CTEHOBbIE M  JApyrue OJOKM pa3HbIX pa3MepoB, TMaHenuw U Jp.

U30enus na ocHose eunca XapaKTepU3YIOTCS CPABHUTENHHO HEOONBIIMM OOBEMHBIM BECOM,
HECTOPA€MOCTbIO, HHM3KOH  TEIJIONMPOBOJHOCTBIO U BBICOKMMH  3BYKOU3OJISLIMOHHBIMU
CBOWCTBaMH.

W3nenus Ha ocHOBE THUIICA TOAPA3/ENIETCs Ha TUIICOBBIE U TUIICOOETOHHBIE. [ MIICOBBIE N3eIHs
M3TOTaBIMBAET W3 TUIICOBOTO TecTa (CMECH THICA, BOJAbl U HEOONBIIOTO KOIMYECTBA JOOABOK,
PEeryIHUpYIOMNX CPOK CXBAaThIBAHUS M MOJBUKHOCTh TMIICOBOTO TECTA); TUIICOOETOHA, T.€. CMECU
THUIICa, BOJbI, JOOABOK U MOPUCTHIX MUHEPATIHHBIX 3aMOIHUTENEH, C KOTOPBIMU TUIIC CIIETIISETCS
Jqyd4ile, 4eM ¢ OOBIYHBIM IECKOM M TpaBHEM, H3-3a HAJIWYMs LIEPOXOBATOCTH IMOBEPXHOCTU
(HampuMmep, TOMEHHBIE W TOIUIMBHBIE IIJIAKU, TY(QOBBIA W TMEM30BBIN MIeOeHb U 1p.). OTH
3aMOJIHATENTM YMEHBINAIOT MPOYHOCTh W3JENNN, HO COKpallaloT pacxona rumnca B 1,5-2,5 pasa.
Jlnst yMEeHbIIEHHUS XPYIKOCTH M MOBBIIMICHUS MPOYHOCTH TIPHU U3TUOE MPUMEHSET BOJIOKHUCTHIC
OpraHMYECKUE 3all0JHUTENN — APOOJIEHbIE IPEBECHBIE OTXO0Abl, OyMaXXHYI0 MaKyJaaTypy u ap. B
KaueCTBE  BSDKYLIErO  MPUMEHSAIOT  CTPOUTENbHBIM  WJIM  BBICOKONPOYHBIA  THIIC.
HaubGonee wacto mpuMeHsIET TUIICOBBIE MEPErOPOJOYHBIE IUIMTHI WJIM TaHEIH U THIICOBYIO
CyXyr mrTykarypky. O0bemMHas Macca THICOBbIX m3aenuit 950-1300 Kr/M°, THIICOGETOHHBIX —
1250-1400 kr/m°, rumcoBast cyxag mrykatypka 1000-1100 kr/M°, a IIpU  BBEJCHUU
MeHO0OpazoBaTes — 750-800 Ko/,

O0opynoBanue U MaTepUAJIbI

OO0pa3ibl U3TOTAaBIUBAIOT B (hOpME MPSIMOYTOIHHOM MPU3MBI C TOTIEPEYHBIM CEUECHUEM
20x20 MM u anuHHOM BAOJL BOJMIOKOH 300 mm. [lomyckaeTcst onpenensaTs npeaen MpoYHOCTH
MIPU CTAaTHYECKOM M3THOe Ha 00pa3iiax mocie onpeaeeH st MOIYJIsl YIPYrOCTH.

Jl1is ipoBeIeHUs! UCTIBITAHMS IPUMEHSIETCS CIIeAYIOIIas anmnaparypa:
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- MognepHusupoBanHblii npubop IICI-2M, obecnieunBaronmii 3aqaHHYI0 CKOPOCTb
Harpy>keHusi obpaslia Wil TepeMelIeHUs] Harpy)kamolleld TOJOBKH M IO3BOJISIIONIAS. U3MEPATH
Harpy3Ky C IOrpeuIHocThio He 6omee 1%);

- MpHUCIIOCOOJIieHHe, oOecreunBaromee M3rud oOpasiia MPHIOKEHHEM Harpy3KH K €ro
IIOBEPXHOCTU B CEPEIMHE pACCTOSIHUS MEXIy LeHTpamu orop. Pammyc 3akpyrieHus omnop u
Harpy>karoIero Hoxa J0keH ObITh 30 MM;

- IITAaHTEHLIUPKYJIb C MOTPEIIHOCTHIO0 n3MepeHus e 6onee 0,1 mwm;

- anmaparypa s onpeneneHus BiaaxHoctu mo 'OCT 16483.7-71,

- IPOBOJIOYHBIE JATYUKH COTPOTHBIICHHS;

- PpblUYaQXHBIE WU HJIEKTPOMEXAaHHYECKHE TEH30METphl Il H3MepeHHs (UuOPOBBIX
nedopmanuii, mporuOOMepsl WM HHIUKATOPBI YACOBOTO THIIA JUI U3MEPEHHS TPOrnO0B OaIKH.

Yka3aHus 10 TeXHUKe 0€301aCHOCTH

K BbInonHeHuto 71a00paTOpHBIX PabOT JOMYCKAIOTCS TOJBKO CTYAEHTHI, IPOILEAINE
MHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.

30Ha BBINOJIHEHUS padOT NOJDKHA ObITH orpaxeHa. HaxoxkaeHue mocTOpOHHHUX JIMLL, B
TOM YHCJIE CTYIEHTOB, HE MPUHUMAIOIIMX YYaCTHE B BBIOJHEHUH JaHHOW paboOThI, B paboueit
30HE 3alpeIIaeTCs.

Bce KOHTakTHBIE COENMHEHHS JOJDKHBI OBITh OUYHMINEHBI M IMPOBEPEHBI HAa IIOTHOCTh
3aTSKKHM; U3MEpUTENbHbIE IPUOOPHI JOJKHBI ObITh MCIpaBHbI. [lob30BaHNE MOBPEXKIEHHBIMU
npuOopaMu He J10MyCKaeTCs.

ITpu nepepsiBax B paboTe, a TaKkKe Mocae OKOHYaHHs paboThl Bce MPUOOPHI HEOOXOIMMO
pasrpy3HTh.

3ampeniaercst OCTaBIIATh 0€3 Ha/30pa 3arpy>KEeHHbIE TPHOOPHI.

[Ipy mpoBeneHHH WCHBITAHUN JOMHKHO OBITh CMEIIAaHHOE OCBEIIEHHE, TO €CTh
€CTECTBEHHOE M MCKYCCTBEHHOE, YTO O0ECHEeuMBAE€T OCBEIEHHOCTh 30Hbl HCIBITAHUH B
cootBeTcTBUM ¢ TpeboBanusmu CHull.

3ananus

[ToAroToBKa UCTIBITAHUI: HA CepeMHE JUTHHBI 00pa3iia Uu3MepsroT mupuHy b u Beicoty h
C IoTrpenrHocThio He 6omee 0,1 Mm.

[TpoBenenue ucnbiTanmii: oopaszer] nomeniatot B mpudop IICI-2m (cMoTpu 1abopaTtopHyrO
paboty 1) Tak, 4ToOBI M3THOAaroIee ycUaue OBLJIO HAMpaBICHO MO KacaTebHOM K TOIUYHBIM
cinosiM (M3rud TaHTEHIMAIBHBIN) U HarpyXaroT M0 CXeMe, MOKa3aHHOW Ha PUCYHKE.

OO6pa3zer Harpyx)arT HAOOPOM TMPh PABHOMEPHO C IMOCTOSIHHONW CKOPOCTBIO HATPY>KEHUS
WIH TIOCTOSIHHOM CKOpOCThIO TepemenieHuss 4 MM/MuH. CKOPOCTh HArpyKeHHs JTOJKHA OBbITh
TaKoM, 4ToOBI 00pazer] paspymmuics yepes (1,5+0,5) MuH nocie Havana Harpy>KeHus.

HcnpiTanne mpoAomKalOT g0 paspyllieHHus o0pasiia, ompeAenss MaKCHMalbHOe
noka3anue crpenku MY-10. MakcuManbHyto Harpy3ky Fmax OIpEenstoT ¢ MOTPEeIIHOCThIO HE
6onee 1%.

[Tocne ucnpiTanus onpeaensoT BiakHocTh 00pasmnos mo [OCT 16483.7-71.

[Ipu vcnbITaHUH ONIPEENISIOTCS:

- BEJIMUMHA W XapaKTep PaclpeecHUs HOPMAIbHBIX HANPSOKEHUH MO BBICOTE CEYCHUS
Oasky IpU pacueTHON HArpy3Ke;

- MPOTUO OAJKY MPU PACYCTHON HATPy3Ke M HA KKJOW CTYITCHU HATrpy)KEHUS;

- BEJIMYMHA pa3pyIIalolIel Harpy3KH.

Harpyxenune 6anku npoussoaurcs cryneHsaMu 0,125 Pp,cqer.

[Tokazanusi TEH30METPOB 3alMCHIBAIOTCS TMPH HYJIEBOM W pacyeTHOW Harpyskax.
[Toka3zaHusi HHIUKATOPOB WJIM MPOTHOOMEPOB 3aIMCHIBAIOTCS HAa KaXJIOW CTYIICHHW HArpy3KH [0
BEJIMUUHBI Ppycuer, TOCIIE YETO MPUOOPHI CHUMAIOTCS U 00pa3el] HarpyKaeTcst 10 pa3pyLIeHusl.

ITo Bennumnam mporu6oB Oanku npu Harpyskax 0,125 Ppacuer 1 0,25 Ppacyer MOKHO
BBIUKCIIUTh YCPEIHEHHBIM MOMIYJh YIPYrOCTH JPEBECHHBI 00paslia MpH KPaTKOBPEMEHHOM
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Harpy>KeHUH U OIICHUTh BIMSHUE IMONEPEYHOM CHIIBI Ha Mporud maanHoW Oanku. s sToro mo
MOKa3aHUsSAM HMHJIWKATOpa OIpeneiseM Nporud Oalku B cepelrHE NpoJieTa M BBIYHCISAEM
YCPEIHEHHBIN MOYJIb YIIPYTOCTH APEBECUHBI 0€3 yueTa BIUSHUS IONEPEUYHOU CUIIBL.

[Ipenen mnpounocTn (GW ) (8 MIla) obpa3ua c BIaXHOCTbIO B MOMEHT HCIIBITAHUS

BBIYUCIISIOT 10 (hopmyiie:
o = 3P . ‘|
2bh?

rae, Py.x —MakcumalibHas Harpyska, H;

| - paccrostHEe MEXY IICHTPAMH OTIOp, MM;

h - BeIcOTa 00Opasia, Mm;

b - mmpuna oOpasia, Mm.

PesynbTat BRIYUCAAIOT U OKpYTJsAtoT 10 1 Mlla.

Pe3ynbTaThl HCHBITAHUI 3aMIUCBHIBAIOT B IIPOTOKOJI.

Conep:xanue oT4éTa

1. Tema;

2. llens paboTHI;

3. ®opMyJibl, COOTHOLIEHUS U IPaQUKH;
4. 3aKIrovYeHne U BEIBOBI.

KoHTpoJibHbIe BONPOCHI U 3aJaHUs

1. Meronuku pa3pabOTKU KOHCTPYKTUBHBIX M PACUETHBIX cXeM?
2. OCHOBHBIE TIOJIOKEHUS O CBOMCTBAX CTPOUTEIBHBIX MAaTEPHAJIOB ?
3. B 3aBUCHMOCTH OT Ye€ro CTpOUTCs ceMEHCTBO (Pa30BBIX TPACKTOPUIA?

JlabopaTopnas padora 13.
Crexi10 ¥ cTeKJsIHHbIE U3eausA. MeTalibl 1 MeTaJUIHYecKue U3/1eIs.

Hean pa6oThl: U3y4YnTh MEXaHUYECKHUE CBOMCTBA METAJIJIOB, METOJIBI UX U3YUCHHUSI.
Xoa pa6oThl:

1.03HaKOMbBTECH C TEOPETHUECKUMHU MOJIOKEHUSMHU.

2.BrImnoNHATE 3a/1aHUE MTPETIOIaBaTelsl.

3.CocTaBbTe OTYET B COOTBETCTBUU C 33/IaHUEM.

TeopeTuyeckas 4acTb

OCHOBHBIMH MEXAaHWYECKMMHU CBOWCTBAMHU SIBJISIOTCS HPOYHOCTh, YIPYTOCTh, BSI3KOCTH,
TBEPAOCTh. 3Hasi MEXaHMYECKHE CBOWMCTBA, KOHCTPYKTOpP OOOCHOBAaHHO  BBIOMpaeT
COOTBETCTBYIOLIMI MaTepual, o0ecreuynuBaronii HaJJe)KHOCTh U JI0JITOBEYHOCTh KOHCTPYKLUH
IIPU UX MUHUMAJIBHOW Macce.

MexaHuueckne CBOIMCTBaA OIPEEIIAIOT MOBEACHNE MaTepuaia npy JeopMalii U pa3pylUIeHUn
OT JACUCTBUS BHELIHMX HArpy3ok. B 3aBHCUMOCTH OT yCIIOBUM HArpy>K€HHs MEXaHUYECKUE
CBOMCTBA MOT'YT ONPEIEIATHCA MPU:

1. CtaTueckoM Harpy>KeHUH - Harpy3ka Ha oOpa3el] BO3pacTaeT MeJIEHHO U TJIaBHO.

2. JIluHaMU4ecKOM Harpy>K€HUH - Harpy3ka Bo3pacTaeT ¢ 0OJIbIIONW CKOPOCThIO, UMEET yJapHbII
XapakTep.
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3. IIoBTOpHO-TIEPEMEHHOM WJIM LUUKJIMYECKUM HArpy>KeHHH - Harpy3ka B MPOILECCE UCIBITAHUS
MHOTOKPAaTHO U3MEHSETCs 10 BEIMYMHE WK M0 BETMYUHE U HAIPaBJICHHUIO.

JIJist TIoJTydeHusl COTTOCTAaBUMBIX PE3YJIbTaTOB 0Opa3ibl M METOIMKA MPOBEICHUS MEXaHUICCKIX
ucnbiTanuil perinamentupoBanbl ['OCTamu. Ilpu cTaTHyecKoM HCHOBITAHUM Ha PaCTSHKEHUE:
I'OCT 1497 nonyyaroT XapaKTEPUCTUKU MTPOYHOCTH U TUIACTUYHOCTH.

[TpoyHOCTH — CITIOCOOHOCTH MaTepraia COMPOTUBISITHCS ehOpMAIIUIM U Pa3pyIICHUIO.
[InacTHyHOCT, — 3TO CHOCOOHOCTH MaTepuana H3MEHSITh CBOM pas3Mepbl U (GopMy MOJ
BO3/ICHICTBHEM BHEIIHUX CHJI; Mepa TUIACTUYHOCTH — BEJIMYMHA OCTaTOYHOH JehopMaInu.
VYerpoiicTBo, onpenensionee NPOYHOCTh U IUIACTUYHOCTh — 3TO pa3pbIBHAS MaIllMHA, KOTOpPast
3alUChIBACT JAHAarpaMMmy pacTsbkeHust (cM. puc. 4), BbIpaXArONIyI0 3aBHUCUMOCTb MEXIY
YIJTUHEHUEM 00pasiia v JICUCTBYIOIICH HarPy3KOU.

Puc. 4. I[I/Ial"paMMa pPaCTAXKCHUA: a — 8.6COJ'IIOTH8.$I, 0 — OTHOCHTENILHAS.

YyacTtok o0a Ha JAuarpaMMe COOTBETCTBYET YIpPyro aedopmanuu wmarepuana, Korjaa
cobuoiaercs 3akoH I'yka. HampsikeHue, cOOTBETCTBYIOIIEE YIPYroi npeaeabHoi aegopmanuu
B TOUKE a, Ha3bIBAETCS MIPEIETIOM IIPOMOPLIHOHAIBHOCTH.

[Tpenen mponoOpHMOHATBHOCTH — 3TO HauWOOJbllee HANPSDKEHUE, 10 JOCTUKEHUS KOTOPOro
crpaBeauB 3akoH ['yka.

[lpn HampspKEHUSX BBIIE TpeAesia MPOMNOPIHOHAIFHOCTH —IMPOUCXOIUT  paBHOMEpHAs
iactTuueckas nedopmanus (yIJIMHEHUE WIN CY)KEHUE CEYeHHUs).

Touka b — npenen ynpyroctu — HaubosbIlIee HAPsDKEHKE, 10 JOCTUKEHUSI KOTOpOro B oOpasie
HE BO3HUKAET OCTaTOYHOU JieopMaIuu.

[Tnomanka cd — mulomazKa TEKy4ecTH, OHAa COOTBETCTBYET IMpelely TEeKy4yecTh — 3TO
HanpspKEeHUe, IpyU KOTOPOM B 00pasiie MPOMCXOAUT yBelndyeHue jnedopMannn 6e3 yBelInYeHHs
Harpy3ku (MaTepuai «TeueT).

MHorue MapKku cTajii, BETHBIX METAIJIOB HE UMEIOT SIPKO BBIPAXKEHHOM IUIONIAJAKH TEKYy4eCTH,
MO3TOMY JJIl HUX YCTAaHABJIMBAIOT YCJIOBHBINM Mpesien TeKy4ecTU. Y CJIOBHBIN Mpeesl TeKy4eCTH
— 9TO HAampshHKeHHe, KOTOpPOe COOTBETCTBYET OCTAaTOYHOM Jedopmanuu paBHoi 0,2% ot
NMepBOHAYAILHON JUIMHBI oOpasia (cTanb JiIeTUpOBaHHas, OpoOH3a, MIOPATIOMHUHUN U Jp.
MaTepuabl).

Touka B cooTBeTcTBYeT mpeneny NpoyHOCTh (Ha 0Opaslie MOSBISAETCS MECTHOE YTOHBIIEHHE —
nIelika, 00pa3oBaHHUEe YTOHBIICHHUS XapaKTEPHO IS IIACTUYHBIX MaTePHAJIOB).

[Ipenen mpoYHOCTH — 3TO MAaKCUMAJIbHOE HANpsKEHHE, KOTOPOE BBIAEPKHBAEeT oOpasel a0
paspelieHus (BpeMEHHOE COPOTUBIICHNE Pa3phIBY).

3a Toukoil B Harpys3ka manaeT (BCIENCTBUE YIUIMHEHMS IIEHKH) U pa3pylIeHHE MPOUCXOAMT B
touke K.

IIpakTHYeckas yacThb.
Conep:xanue or4era.
1. Ykaxute Ha3BaHue pabOTHI, €€ 1ETTb.
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2. Kakne mexannueckue cBoiicTBa Bbl 3HaeTe? Kakumu MeTo1laMu ONpeAesisitoTCs MEXaHUYECKUE
CBOICTBa MaTepHraioB?

3. 3anumure omnpeaeneHue MOHATUA NPOYHOCTh M IUIACTUYHOCTH. KakumMu meromamu OHU
onpexaenstorcs? Kak Ha3pIBaeTCsi yCTPOMCTBO, KOTOPOE onpeaessieT 3Tu cBorcTBa? C MOMOIIbIO
YEero ONpeesstoTCs CBoMcTBa?

4. 3adukcupyiite aOCONIOTHYIO JUarpaMMy PacTsHKEHUS TUTACTUYHOTO MaTepuaa.

5. Ilocne nuarpaMMbl YKa)KUTE Ha3BaHUS BCEX TOUEK U YUYACTKOB AUATPAMMBI.

6. Kakoii mpenmen sBisieTcs OCHOBHOM XapaKTEPUCTHKOW TMpH BBIOOpE Marepuaia Jyis
W3TOTOBJICHHSI KaKOT0-1TM00 u3nenusi? OTBeT 000CHYHTE.

7. Kakne marepuansl 6ojiee HaZeKHBI B pad0Te XpyIKKe WK IIacTudHbie? OTBET 000CHYHTE.

JlaGoparopHas padora 14.
I[HoumepHbIe MaTepUAJIBI.

Heab padoTbi: 03HAKOMIJIEHHE CTYIEHTOB C OCHOBHBIMH BUIAMHU JJarpaMM COCTOSIHUS,
UX OCHOBHBIMHU JIMHUSMHU, TOUKAMH, UX 3HAYCHUEM.

Xon padorsi:

1.M3yunre TEOPETUUECKYIO YaCTh.

2.BpinonHuTe 33]aHNSI IPAKTUYECKON YacTH.

Teopernueckas 4yacTb
Jlmarpamma COCTOSIHUSI IPEACTABISIET CO00H rpaduueckoe n300pakeHUe COCTOSTHHS

JIF000r0 cIiaBa H3y‘laeM0ﬁ CHUCTCMBI B 3aBUCUMOCTHU OT KOHICHTPALIUHU U TEMIICPATYPhI (CM.pI/IC.
1)

Puc.1 Jlnarpamma coctostHUS

JluarpaMMbl COCTOSIHHSI TIOKA3bIBAIOT YCTOWYMBBIE COCTOSIHUSA, T.€. COCTOSTHUS, KOTOPBIE
MIPY JAaHHBIX YCIOBUAX O0JIAJal0T MUHIMYMOM CBOOOIHOM SHEPTUH, U IOATOMY €€ TaKkKe
HAa3bIBAIOT TUAarpaMMON paBHOBECHS, TaK KaK OHA IMOKA3bIBACT, KAKUE MPHU JAHHBIX YCIOBHSIX
CYIIECTBYIOT PaBHOBECHBIE (ha3bl.

[TocTpoenue nuarpaMm cocTOsTHUS HarOoJIee YacTO OCYLIECTBIISIETCS TP MTOMOIIU
TEPMHUYECKOT0 aHain3a. B pe3ynbrare mojiy4aroT CEpUi0 KPUBBIX OXJIAXKIEHUS, HA KOTOPBIX MPHU
TeMIieparypax (a3zoBbIX MPEBpAIICHUI HAOMIOAAIOTCS TOUYKH Mepernda u TeMrepaTrypHbie
OCTaHOBKH.

Temmeparypsbl, COOTBETCTBYIOIIHE (Pa30BBIM PEBPAIICHHSIM, HA3bIBAIOT KPUTUUESCKUMU
Toukamu. HekoTopble KpUTHUECKHUE TOUKH UMEIOT Ha3BaHMsI, HAIPUMED, TOUKU OTBEYAIOIINE
Havajly KPUCTAJUTA3AIIMN HA3bIBAIOT TOUKAMH JINKBUYC, & KOHITY KPUCTAILTU3AINH - TOYKAMHU
COIUAYC.
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[To KpUBBIM OXJIXKICHHS CTPOSIT AHMArPaMMy COCTaBa B KOOPAMWHATAX: 110 OCH a0CIHCC -
KOHIIEHTpAaIHsl KOMIIOHEHTOB, 110 OCH OpJUHAT - Temrneparypa. [1Ikana koHLeHTpauii
[IOKa3bIBAET CoAEpKaHUE KOMIOHEHTa B. OCHOBHBIMU JINHUSAMU SBJISIOTCS JIMHUU JTUKBUAYC (1)
u conuayc (2), a TakyKe JMHUM COOTBETCTBYIOIIME (ha30BBIM IIPEBPAILEHUSAM B TBEPIOM
coctosiuuH (3, 4).

ITo nuarpamme cOCTOSTHUSI MOYKHO OIIPEENINTh TeMIepaTyphl (ha30BbIX NPEBPAILECHUI,
u3MeHeHue Ga3zoBoro coCcTapa, MPUOIM3UTEIBHO, CBOMCTBA CIIJIaBa, BUAbI 00pabOTKH, KOTOPHIE
MOXHO IPUMEHATH AJIS CILIaBa.

Huxe npencraBieHsl pa3inyHble T AMATPAMM COCTOSTHUS:

Puc.2. Jluarpamma coCTOsSIHMSI CIJIABOB ¢ HEOTPAHUYEHHON PaCTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJIOM COCTOSTHUH (2); KPUBBIEC OXIXKICHHUS TUITHYHBIX
cru1aBoB (0)

AHanu3 Mojgy4yeHHol auarpamMmmsl (puc.2).
1. KonmnuectBo kommoHeHTOB: K = 2 (kommoHeHTHI A u B).
2. Yucno das: f = 2 (kuakas dasa L, KpucTasisl TBEpIOro pacTBopa
3. OCHOBHBbIE JINHUU AUATrPAMMBI:
. ach — TUHUS JTMKBUIYC, BBIIIE 3TON JIMHUHU CIUTABbI HAXOIATCS B )KUIKOM COCTOSIHUH,
. adb — nuHUsS conuayc, HUXKE ITOM JTMHUY CIUIABbI HAXOISATCS B TBEPJIOM COCTOSIHUH.

Puc.3. JIlnarpamma COCTOSIHMS CIUIABOB C OTCYTCTBHEM PAacCTBOPUMOCTH KOMIIOHEHTOB B
TBEPJIOM COCTOSIHUU (@) U KPUBBIE OXJIAXKICHHUS CIIIaBoB (0)

AHanu3 nuarpamMmsel cocTostHus (puc. 3).

1. KomndectBo koMoHEHTOB: K = 2 (koMIIOHEHTHI A 1 B);

2. Yucno da3: f = 3 (kpucramisl KOMIIOHEHTa A, KpUCTAIUIbI KOMIIOHEHTa B, skukas
daza).

3. OCHOBHBIE JIMHUU AWarpaMMBbl:
. JIMHUS JIUKBUTYC aCh, COCTOUT M3 IBYX BETBEH, CXOMSIIUXCS B OTHON TOUKE;
. JuHUS conmuayc ecf, mapaienbHa OCH KOHIIEHTPALUI CTPEMHUTCS K OCSIM KOMIIOHEHTOB,
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HO HC JOCTUTACT UX;

Puc. 4. Jlnarpamma cOCTOSIHUS CIIJIABOB C OTPAaHUYCHHON PaCTBOPUMOCTHIO KOMITOHEHTOB
B TBEPJOM COCTOSIHUH (2) U KPUBBIC OXJIQKICHUSI TUITMYHBIX CIIJIaBOB (0)

Ananus quarpaMMbl cocTosTHUSA (pHc. 4).
1. KonmnuectBo koMnoHeHToB: K = 2 (komnoHeHTs! A 1 B);
2. Yucno da3: f = 3 (kuakas ¢asza u KpUCTAIIIbI TBEPBIX PACTBOPOB L

KoMIlIOHeHTa B B komnoneHTe A) u L pacTBOp KOMIIOHEHTa A B KOMIIOHEHTE B));
3. OCHOBHBbIE JINHUU AUATrPAMMBI:

. JIMHUS JTUKBUIYC ACh, COCTOMT M3 IBYX BETBEH, CXOSIINXCS B OHOM TOUKE;
. munus conunyc adcfb, coctout u3 Tpex yuactkos;

. dm — nuHKS TpeIebHON KOHIIEHTPAIUK KOMIIOHEHTa B B koMmoHeHTe A;

. fn — IMHMS npeieNbHON KOHLIEHTPALMK KOMIIOHEHTa A B KOMIIOHEHTE B.

IIpakTnyeckas yacThb

3agaHue 1J1s1 CTYICeHTOB:

1. 3anumnTe Ha3BaHUE pabOTHI U €€ LENb.

2. 3anMIuTe YTO TaKOE Juarpamma COCTOSHHUS.

OTBeTbTE HA BONPOCHI:

1. Kak ctpoutcst tuarpamMmma cOCTOSIHUS?

2. Y10 MOXXHO ONPENETUTH 110 IUAarpaMMe COCTOSIHUS?

3. Kakue Ha3BaHMsI UMEIOT OCHOBHBIE TOUKH JTUarpaMmbl?

4. Yto yka3pIBaeTcs Ha JuarpaMmme 1o ocu aberucc? Ocu opauHar?
5. Kak Ha3bIBaloTCS OCHOBHBIE JIMHUU IUAarPaMMbl?

3agaHue Mo BapuaHTaM:

CTyaeHTbI OTBEYAIOT Ha OJIHU M TE K€ BOIPOCHI, Pa3IMYHBIMU SIBIISIOTCS PUCYHKH, 10
KOTOPBIM HEOOXOIMMO OTBeYarh. | BApUaHT JJa€T OTBETHI IO PUCYHKY 2, 2 BaApUAHT AA€T OTBETHI
[0 PUCYHKY 3, BapHaHT 3 JAaeT OTBETHI 110 pUCYHKY 4. PUCyHOK Heo6XonnMo 3auKCUpoBarh B
TeTpaib.

1. Kak Ha3pIiBaeTcs auarpamma’?

2. Ha3oBuTE CKOJIBKO KOMITOHEHTOB y4acCTBYIOT B 00pa30BaHUHM CIiiaBa?

3. Kakumu OykBamu 0603Hau€Hbl OCHOBHBIE JIMHUU AUArPaMMbl?

JlabopaTopnas padora 15.

TeH.HOI/l?.O.]IﬂIH/IOHHble " OTACJIOYHBIC MaTEpUaJbl.
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Heab padoThl: 03HAKOMIICHHE CTYCHTOB C MAPKUPOBKOW U 00JIACTHIO IPUMEHEHUS
IIBETHBIX METAJJIOB — MEJIM U CIIJIABOB HA €€ OCHOBE: JIATyHEH 1 OpoH3; (HOPMHUPOBAHUE YMECHUS
pacmppOBKU MAPKUPOBKH JIATYHEH U OpOH3.

Ykaa3zaHus Uil CTYIEHTOB: MIPEXK/IC YEM MPUCTYIUTh K BHIMOJHEHUIO TPAKTUYECKOMN
YacTH 3aJjaHusl, BHUMATEIbHO O3HAKOMBTECH C TEOPETUUYECKUMU TOJIOKEHUSMH, 8 TAK)Ke
JIEKIMAMU B Baiied pabodeid TeTpaau Mo JaHHOH TeMe.

Xox padorsr:

1.03HaKOMBTECH C TEOPETUUECKOM YaCThIO.

2.BpInonHUTE 3a/1aHUE MPAKTUYECKON YacTH.

TCOPCTI/I‘IGCKaH 4acTb

Jlatynu

JlaTyHu MOTYT UMETh B cBOoeM cocTaBe 10 45 % uunka. [loBblllieHrEe coepKaHus IUHKA
110 45 % npUBOIUT K YBEIUUYCHHIO TIpenena npouHoctu 10 450 MIla. MakcumanbHas
IUIACTUYHOCTh UMEET MECTO IPHU COAEPKaHUU IIMHKA oKkojo 37 %.

[To cocoOy M3roTOBIEHUS U3IEIUN Pa3IHYalOT JaTyHu 1e(OopMUpyeMbIe U IUTCHHBIE.

Jedbopmupyemble IaTyHu MapKUpyroTcs OykBoii JI, 3a KOTOpo# cienyeT uncio,
MOKAa3bIBAOIIIEE COIEPKAHNE MEU B TIPOLICHTAX, Hanpumep B JatyHu JI62 conepxkurcs 62 %
meau u 38 % nuHka. Ecinu kpome Menu ¥ IMHKA, UMEIOTCS IPYTHe SJIEMEHTHI, TO CTaBIATCS UX
HavanbHbIE OyKBHI (O - 0110BO, C - cBUHe, XK - xene3o0, O - pochop, Mix - mapranen, A -
aTrOMUHUM, 1] - TUHK).

KonunuecTBo 3THX 351eMEHTOB 0003HAa4YaeTCsl COOTBETCTBYIOLIMMH LIM(PpaMu IOCIIE Ynca,
MOKa3bIBAIOIIETO CoiepyKaHue Meau, Harpumep, crutaB JIAYK60-1-1 conepsxur 60 % menn, 1 %
ammomunus, 1 % sxene3a u 38 % LUHKA.

JlaTryHU UMEIOT XOPOIIYI0 KOPPO3ZUOHHYIO CTOMKOCTh, KOTOPYIO MOYKHO MOBBICUTH
JIOTIOJIHUTENBHO Ipucaakoi onosa. Jlaryns JIO70 -1 cTolika mpoTUB KOPPO3UU B MOPCKOM BOJIE U
Ha3bIBaeTCs “‘MOpPCKOH NaTyHbI0 . Jl0OaBKa HUKENA U jKeJie3a MOBBIIIAeT MEXaHUYECKYIO
npodHocTs 10 550 Mlla.

JIuteitHble TaTyHU Takxke MapkupyroTcs OykBoit JI, [Tocne OykBeHHOro 0003HaYeHUs
OCHOBHOTO JIETHPYIOIIETr0 3IeMeHTa (IMHK) U KaXJI0T0 MOCIEIYIOIIEro CTaBUTC udpa,
yKa3bIBalollasi €ro yCpeAHEHHOE cofiepkanue B ciuiase. Hanpumep, naryns JIL23 A6)K3Mu?2
conepxut 23 % 1uHKa, 6 % amomunus, 3 % xenesa, 2 % Mapranmna. Haumydmein
KHUJIKOTEKy4YeCThi0 001a1aet natyHb Mapku JIL[16K4. K nureiiHbIM naTyHSIM OTHOCSATCS JIaTyHH
tuna JIC, JIK, JIA, JIAXK, JIAXKMu. JIuteitHbie TaTyHU HE CKIIOHHBI K JIMKBAIIUU, UMEIOT
COCPEAOTOYECHHYIO YCAJIKY, OTJIMBKH ITOJIy4AIOTCsl ¢ BBICOKOW IIJIOTHOCTBIO.

JlaTyHu SIBISIIOTCS XOPOIIMM MaTepUalioM JUIsl KOHCTPYKLUN, paboTaomux npu
OTPHULIATEIBHBIX TEMIIEpaTypax.

bponsel

CrninaBel MeM ¢ APYTUMU dJIEMEHTaMH KpOMe IIMHKa Ha3blBaloTCa OpoH3aMu. bpoH3bl
HOAPa3AEIAI0TCs Ha 1ehopMUpyEeMBbIe U TUTEHHBIE.

[Ipu mapkupoBke nedopMupyeMbIx OpOH3 Ha IEPBOM MecTe cTaBsTcs OykBbI bp, 3aTem
OyKBBI, YKa3bIBalOIlKe, KAKHE IIEMEHTHI, KpOME MEM, BXOJAT B cocTaB cruiaa. [locie OykB
UayT NUQPBI, TOKA3bIBAIOIINE COEPKaHNEe KOMITOHEHTOB BeriaBe. Hanpumep, mapka bpO®10-
1 o3Hauaet, uto B 6poH3y Bxoaut 10 % onosa, 1 % ¢ ocdopa, octanbHOE - MEb.

MapkupoBKa JUTEHHBIX OpOH3 Tak)Ke HaYMHaeTcs ¢ OykB bp, 3areM yka3bpIBaroTCst
OyKBEHHbIE 0003HAYCHUS JIETHPYIOLINX AJIEMEHTOB U CTaBUTCS IIU(pa, yKa3bIBaOIIas €ro
yCpeIHeHHOe cofiepkanue B crutaBe. Hampumep, 6ponsa bpO31[12C5 conepxut 3 % onosa, 12
% 1uHKa, 5 % CBUHIIA, OCTAIBHOE - MC/b.

OnoBsiHHbIe OpoH3bI [Ipy crutaBneHuu Meu ¢ 0JI0BOM 00pa3yroTcsi TBEpAbIE PACTBOPHI.
OTH cIIaBbl OYE€Hb CKJIIOHHBI K JIMKBAIIMH HW3-32 OOJIBIIOTO TeMIIepaTypHOro HHTEpBaja
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KpUCTaJUIU3alluu. Bnaro,uaps{ JIMKBAIUU CIIJIaBbI C COACP)KAHUECM OJIOBA BBIIIC 5 % SABJIACTCA
OJIarONpPHUSATHBIM JUTSI ISTaICH THTIA TIOAIIUITHUKOB CKOJILKCHHUS: MATKas (haza odecrieqnBacT
XOPOIIYIO TPUPA0ATEIBAEMOCTb, TBEPIbIC YACTHIIBI CO3AIOT H3HOCOCTONHKOCTh. [ToaTomy
OJIOBSTHHBIC OPOH3BI SBJISIOTCSA XOPOIIMMHU aHTH(PPUKIIMOHHBIMH MaTepHaIaMH.

OunoBsiHHBIE OPOH3BI UMEIOT HU3KYIO 00BeMHYIO ycaaky (okono 0,8 %), moaromy
UCIIOJIB3YIOTCS B XY/IO)KECTBEHHOM JiThe. Hanmmuue docdopa obecrieunBaeT Xopouyro
KUAKOTEKy4deCcTh. ONOBIHHBIC OPOH3BI MOIPA3ACISAIOTCS Ha 1eOpPMHUpPyEMbIC U JTUTCHHBIE.

B nedpopmupyembix OpoH3ax cojiep;kaHHue 0JI0BA HE JOJKHO MpeBhIIaTh 6%, st
obecriedenus HeoOxoqumon iactuaHoctu, bpOd6,5-0,15. B 3aBucuMocTH OT cocTaBa
nehopMUpyeMbIe OPOH3bI OTIUYAOTCS BBICOKUMHU MEXaHUYECKHUMH, aHTHKOPPO3HOHHBIMH,
AaHTU()PUKIIMOHHBIMU U YIIPYTUMHU CBOMCTBAMH, M UCIIOIB3YIOTCS B PA3IMYHBIX OTPACIISX
IPOMBIIUICHHOCTH. V3 3THX CIIJIABOB M3TOTABIMBAIOT IPYTKH, TPYOBI, JICHTY, IIPOBOJIOKY.

IIpakTHyeckasi 4acThb

3agaHue /151 CTYIC€HTOB:

1.3anuiuTe Ha3BaHUE U LENb PAOOTHI.

2.3anonnute Tabnuny: Ha3Banue ciinasa, ero onpeneneHue. OCHOBHbIE CBOMCTBA CILIaBa

[Tpumep mapkupoBku. PactdpoBka mapku.O01acTe IpUMEHEHUS

JlabopaTopnas padora 16.
IIpupoaHble KaMeHHbIE MATEPUAIBI.

Hean pa6oTbI:
e (QopmupoBaHuE y CTYIACHTOB MPEACTABICHUS O B3aMMOCBS3H MaTepuaiga U KOHCTPYKIIUH,
MpeonpeeNomneld BEIOOp U ONTUMH3AIUIO CBOMCTB CTPOUTEIHLHOTO MaTepHaia, UCXOAs W3
YCIIOBUH 3KCIUTyaTallid KOHCTPYKIUN U TPeOyeMOil T0JITOBEUHOCTH;
o OBJIaJICHUE CTYJIEHTAMH MPAKTUYECKUMH METOJIaMHU OIpe/ieJIeHHs] TPOYHOCTH,
KECTKOCTH, YCTOWIMBOCTH CTPOUTEIHHBIX MAaTEPHAIIOB

TEOPETUYECKASA YACTb
[IpupoHbIe KaMEHHbBIE MaTEPHAIIbI
Knaccudukanuus 1 OCHOBHBIE BUIBI TOPHBIX TOPO/I
B kauecTtBe mpUpOIHBIX KAMEHHBIX MAaTEPUATIOB B CTPOUTEIHCTBE MCIHOJIb3YIOT TOPHBIE
MOPOIbI, KOTOPBIE 00J1aaI0T HEOOXOAUMBIMHU CTPOUTETHHBIMHU CBOMCTBAMH.
[To reonmornyeckoii knaccupuKauyu ropHbIe TOPOIBI MOAPA3IEISIIOT Ha TPU THIIA:

1. Marmatuyeckue (IepBUYHbIE)
2. 0caJIouHble (BTOPUYHBIC)
3. MeTaMopdudeckre (BUTON3MEHEHHBIE)

1) U3BepkeHHble (IEpPBUYHBIC) TOPHBIE MOPOJBI O0PA30BAINCh MPU  OCTHIBAHUU
NOJHSABIIEHCS U3 INTyOMH 3eMJIM paciuiaBieHHONM Marmbl. CTpOEHHsSI M CBOMCTBA M3BEPKEHHBIX
TOPHBIX MTOPOJI B 3HAYUTEIHLHON CTETIEHU 3aBUCAT OT YCIOBU OCTHIBAHHSI MarMbl, B CBSI3U C YeM
3TH MOPOJIbI OJPA3AEIISAIOT Ha ITyOUHHBIC U U3TIMBILUECS.

I'myOvHHBIE TOpHBIE MOPOJBI 0OPAa30BATUCH NMPU MEIJICHHOM OCTHIBAHMM MarmMbl B
riyOuHe 3eMHOM KOphl Tpu OONBIIMX JABJICHHUSX BBIIIENEKAIUX CIOEB 3E€MIIM, YTO
Croco0CcTBOBAJIO (POPMHUPOBAHUIO MOPOA C IJIOTHOM 3€PHHUCTO-KPUCTAJUIMYECKON CTPYKTYpOH,
00MBIION U CcpellHEH MIIOTHOCTBIO, BHICOKUM MPEEIOM MPOYHOCTH HPU CKATUU. DTH MOPOABI
00yasal0T MajibIM BOJIOTIOIVIOIIEHHEM M BBICOKOM Mopo3ocToiikocTeio. K 3TuM moponam
OTHOCAT TPaHMT, CHEHUT, JUOPUT, TabOpo U Jp.

WznuBmmecss mnoponabl o0Opa3oBajiuCh B IPOLECCE BHIXOJAa MarMbl Ha 3E€MHYIO
MOBEPXHOCTh MPHU CPABHUTENBHO OBICTPOM U HEpaBHOMEPHOM oxJaxJaeHun. Haumbonee
pacnpocTpaHEHHBIMU W3ITUBIIMMHUCS nopoJiaMu ABIISAIOTCA TOpdup, Auaba3z, 6a3aibT,
BYJIKAHUYECKUE PBIXJIbIE TOPOIBL.

2) Ocagounple  (BTOPHYHBIE) TOpPHBIE  IOPOMABI OOPA30BAIUCh W3  MEPBUYHBIX
(M3BepKEHHBIX) TOPHBIX IOPOJ MOJ BO3ACHCTBHEM TEMIEpPaTYPHBIX MEpenagoB, COJIHEYHOH
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panuanyu, IeWCTBUS BOJIBI, aTMOC(EpPHBIX ra30B U 1p. B CBsS3M ¢ 3TUM 0OcCafo4HbIEe TOpHBIE
MOPO/IbI MOPA3AETAIOT Ha 00JIOMOYHBIE (PBIXJIbIE), XUMUYECKHE U OpraHOT€HHBIE.

K 00;10MOYHBIM PBIXJIBIM TOPHBIM IIOPOJIaM OTHOCST TPaBHid, IIeOEHB, MIECOK, TIINHY.

XUMUYECKUE 0Ca0YHbIE TOPO/IbI: U3BECTHSK, JOJIOMUT, THUIIC.

OpraHoreHHbIe TOPHBIE TIOPOBI: U3BECTHAK-PAKYIICUYHUK, THATOMUT, MEJl.

3) Meramopduueckue (BUIOM3MEHEHHBIE) TOpPHBIC TIMOPOJABI  OOpPa30BAINCH U3
U3BEP)KEHHBIX M OCAJOYHBIX TOPHBIX MOPOJ MO BIUSHUEM BBICOKMX TEMIEpaTyp U AaBICHHUHA B
nporecce MNOJIHATHUSA u OITyCKaHUs 3eMHOI KODBL. K HUM OTHOCSIT
TJIMHUCTBINA CIIaHel, MpaMop, KBapIIHUT.

Krnaccudukanys u 0ocCHOBHbIE BUJIbI IPUPOAHBIX KAMEHHBIX MaTE€pPUaJIOB

[TpuponHble KaMEHHBIE MaTE€pHUaiIbl M W3JCNUS TOIYYalOT MyTEM OOpaOOTKU TOPHBIX
MOPO/I.

I[To cnocoOy mosmyueHust KaMEHHBIE MaTepUaiIbl MOAPA3ICIISAIOT Ha:

e pBaHbIi KaMeHb (0yT) — JT0OBIBAIOT B3PBIBHBIM CIIOCOOOM
e TpyOOKOJIOTHIIl KAMEHb — IIOJIY4alOT pacKaJIbIBaHHEM 0e3 00paboTKH
e IpoOnEHBINA — moNMy4aroT ApobieHueM (1ebeHb, HCKYCCTBEHHBIN MECOK)
e COpPTUPOBaHHBIN KaMeHb (OYJIBIKHUK, TPaBUIl).
KamenHnble Matepuaisl o ¢popme AensIT Ha
e KaMHH HENpPaBWIBHOH (hopMbI (11eOeHb, rpaBUid)
e NITYYHBIE U3/ENHUS, UMEIOIINE MPABIIbHYIO GOpMY (TUIUTHI, OJIOKH).

Ll]ebenb — OCTPOYTOJBbHBIE KYCKH TOPHBIX TOPOA pazmMepoM 5-70 MM, mosryyaemble pu
MEXaHUYECKOM WJIH MPUPOTHOM JpoOieHun OyTa (pBaHbIi KaMEHb) WM €CTECTBEHHBIX KAMHEH.
Ero mcnomnp3yloT B KadyecTBE KPYIHOTO 3aIlOJIHUTENS JJIsl MPUTOTOBICHUS OSTOHHBIX CMECEH,
YCTpPOICTBA OCHOBAHMIA.

I'pasuii — okaTaHHBIE KYCKH TOPHBIX MOpPOX pazmepoM 5-120 MM, Takke UCIONb3yeTCs
JUTS IPUTOTOBIICHUS! UICKYCCTBEHHBIX IPaBUMHO-IIEO0EHOYHBIX CMECEH.

Ilecok — ppixias cMech 3€peH ropHbix nopon pasmepoM 0,14-5wmm. OH obpasyercs
OOBIYHO B pe3yJabTaTe BBIBETPUBAHUS TOPHBIX MOPOJ, HO MOXKET OBITh TONy4YeH U
HCKYCCTBEHHBIM ITyTEM — JIPOOJIEHUEM TpaBusi, MeOHs, 1 KYCKOB TOPHBIX TIOPOJI.

Oo0opynoBanue U MaTepUAJIbI

OO0pa3ipl U3roTaBIMBAOT B (hOpME MPSIMOYTOIBHON MPU3MBI C TIOTIEPEYHBIM CEUECHHEM
20x20 MM ¥ IIMHHOM Brosib BOIOKOH 300 mm. JlomyckaeTcsl onpenenarb Npeaes IpOYHOCTH
MIPU CTATHYECKOM M3rHOe Ha 00pa3iiax Mmocie onpeaeeH st MOIYJIsl YIPYrOCTH.

Jl11s mpoBeieHUs! MCTIBITAaHHS PUMEHSIETCS CIeAYIoIIas anmnaparypa:

- wmonepHusupoBaHHbd Tipubop I[ICT-2M, obecneunBaromuii  3aJaHHYI0 CKOPOCTh
Harpy)xeHusi oOpaslia WM NepeMelleHUs] Harpy)Karolled TOJOBKHM M IO3BOJISAIONIAs H3MEPSTh
Harpy3Ky ¢ MOTpemHocThio He Oosee 1%;

- TpucIocobsIeHne, obecreunBaroliee M3rud obpaslia NPUIOKEHHEM Harpy3ku K ero
TIOBEPXHOCTH B CEPEMHE PACCTOSHUSI MEKIy LEHTpaMH orop. Paauyc 3akpyriieHus orop u
Harpy>kKarolero Hoxka J0JkeH ObITh 30 MM;

- IITAaHT€HIMPKYJIb C MOTPELIHOCTHIO n3MepeHus He 6omee 0,1 MMm;

- anmaparypa Juis onpenenenus Baaxxnoct mo 'OCT 16483.7-71;

- POBOJIOYHBIE TATYHKH COTIPOTHBIICHHS,;

- pBIY@KHBIE WJIH 3JIEKTPOMEXaHUYECKHE TEH30MEeTphl Ui H3MepeHHus (PUOPOBBIX
nedhopmaruit, mporuOoMepsl WM WHIUKATOPHI YaCOBOTO TUTIA JIJISI U3MEPEHUSI TPOTHO0B OaJIKH.

Yka3aHus 10 TeXHHKe 0€30MaCHOCTH

K BeimonHeHuto 51abopaTOpHBIX palbOT JOMYCKAIOTCS TOJBKO CTYAEHTHI, IMPOILIEAIINe
MHCTPYKTaX 10 TEXHUKE OE30M1aCHOCTH.

30Ha BBINOMHEHUsI paboT O/KHA OBITh OorpaxkiaeHa. HaxoxieHue MOCTOPOHHUX JIUI, B
TOM 4YHCJ€ CTY/AEHTOB, HE MPUHUMAIOIIUX y4acTHE B BBHINOJIHEHUU TAHHOM palOoThbl, B paboueit
30HE 3alpelaeTcs.
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Bce KOHTakTHBIE COENMHEHHS JOJDKHBI OBITh OUYMINEHBI M MPOBEPEHBI HAa IJIOTHOCTh
3aTSKKHM; U3MEpPUTENbHBIE IPUOOPHI JOJIKHBI ObITh MCIIpaBHbI. [lob30BaHNE MOBPEXKIEHHBIMU
npuOopaMu He J10MYyCKaeTCsl.

ITpu nepepsiBax B paboTe, a TAKXKE MOCIE OKOHYaHMsI paboThI BCe MPHOOPHI HEOOXOIUMO
pasrpy3urh.

3amnpenaercs OcTaBlIATh 0€3 HaA30pa 3arpyKeHHbIE IPUOOPBI.

[Ipu mnpoBeneHHH UCHBITAHUN JOMHKHO OBITh CMEIIAHHOE OCBEIIEHHE, TO €CTh
€CTECTBEHHOE M MCKYCCTBEHHOE, YTO O0ECHEeUMBAET OCBEIIEHHOCTh 30Hbl HCIBITAaHUH B
cooTBeTcTBUM ¢ TpeboBaHusmu CHull.

3ananusa

[ToAroToBKa UCTIBITAHUI: HA CEpeMHE JUTHHBI 00pa3iia Uu3MepstoT mupuHy b u Beicoty h
¢ morpenrHocTeio He 6oiee 0,1 mm.

[IpoBenenue ucnpiTanmii: oopazern nomenaroT B mpudop [ICI-2m (cMoTpu 1abopaTopHyO
paboty 1) Tak, 4roObI m3rubaroiee ycwiue ObBUIO HAMPABICHO MO KAacaTelbHOH K TOJUYHBIM
cinosiM (M3rud TaHTeHIMAIBHBIN) U HarpyXaroT M0 CXeMe, MOKa3aHHOW Ha PUCYHKE.

O6pa3zern Harpyx)arT HA0OPOM TUPh PABHOMEPHO C IMOCTOSTHHON CKOPOCTHIO HATPYKEHUS
WIH TOCTOSIHHOM CKOpOCThIO TepemenieHuss 4 MM/MuH. CKOPOCTh HArpyKeHHs JTOJKHA OBbITh
TaKoM, 4To0BI 00pazen pazpymmics yepes (1,5+0,5) MuH mocie Havana Harpy>KeHHs..

HcnpiTanue npoAomKalOT 0 paspylieHus o0pasia, ompeaenss MaKCHMalbHOe
noka3anue crpenku MY-10. MakcuManbHyto Harpy3ky Fmax OIpPEIENstoT ¢ MOTPEIIHOCThIO HE
6omnee 1%.

[Tocne ncnpITaHus OMPEASISIOT BIaKHOCTh 00pasnoB mo 'OCT 16483.7-71.

[Ipu vcnbITaHUHM ONIPEEIIAIOTCS:

- BEJIMYMHA U XapakTep pachpeieieHuss HOPMAIBHBIX HANPSDKEHUH 1O BBICOTE CEYECHUS
OaJiky IpU pacueTHON HArpy3Ke;

- mporu® OaNKH MU PacyeTHOW HATrpy3Ke W Ha KaKIOH CTYIIEHU HArpyKEHUS;

- BEJIMYMHA pa3pylIaroiei Harpy3KH.

Harpyxenune 0anku npousBoaurcs cryneHsaMu 0,125 Ppcqer.

Iloka3aHuss TEH30METPOB 3allUCHIBAIOTCS IPU HYJIEBOM U pacyeTHOM Harpyskax.
[Toxa3zaHus MHOAUKATOPOB WJIM MPOTMOOMEPOB 3aNMCHIBAIOTCS Ha KaXJIOW CTYIEHU HArpy3Kd 10
BEJIMUUHBI Ppycuer, TOCIIE YETO MPUOOPHI CHUMAIOTCS U 00pa3el] HarpyKaeTcst 10 pa3pyLIeHusl.

ITo Bennumnam mporu6oB Oanku npu Harpyskax 0,125 Ppacuer 1 0,25 Ppacuer MOMKHO
BBIYUCIIUTh YCPEJHEHHBIH MOJYJb YHOPYrOCTH JApPEBECHHBI oOpas3la NMpH KpaTKOBPEMEHHOM
Harpy>K€HUH U OLEHUTh BIUSHHUE IMONEPEYHOW CHIIbI Ha Mporud naHHoM Oanku. s sToro mo
NOKa3aHUsIM HMHJMKAaTopa OIpeAesieM Nporud Oanku B cepeluHe MposieTa U BBIYHMCISEM
YCPEIHEHHBIH MOJIYJIb YIIPYTOCTH APEBECUHBI 0€3 yueTa BIMSHUS TONEPEYHON CUIIBL.

[Ipenen mpouHOCTH (GW ) (8 MIla) obpa3ma ¢ BIIaXHOCTbIO B MOMEHT HCIIBITAHHS

BBIYHUCIISIOT IO popMyIie:
o = 3P ‘|
2bh?

rae, Pyax —MakcumanbHas Harpyska, H;

| - paccrostHEEe MEKIY IICHTPAMH OTIOP, MM;

h - BeIcOTa 00pa3ia, Mm;

b - mmpuna obpasia, Mm.

Pesynprar BeiuncasaoT u okpyrisitoT 1o 1 Mlla.

Pe3ynbTaThl HCOBITAHUI 3aMKCHIBAIOT B MPOTOKOJ.

Conep:xanue oT4éTa

1. Tema;
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2. llens paboTHI;
3. ®opMyIbl, COOTHOIICHUS U TpauKu;
4. 3aKJII04YeHUE U BBIBO/IBI.

KOHTpOJILHLIe BOIIPOCHI U 3alaHUA

3. Metoauku pa3paboTKU KOHCTPYKTUBHBIX U PACUETHBIX cXeM?
4. OCHOBHBIE MOJOXKEHHS O CBOMCTBAX CTPOUTEIBHBIX MaTEpUajIoB ?
5. B 3aBUCHMOCTH OT YE€ro CTPOUTCS CEMEHCTBO (Ha30BBIX TPACKTOPHUIA?

JlabopaTopnas padora 17.
I'mapaTrannonHble (HeOpraHu4ecKue) BSKylIINe BellecTBA.

eab padoThi:

e (GOopMHpPOBAHHME Yy CTYJIEHTOB IMPEJCTABICHUS O B3aUMOCBSI3M MaTepuajia U KOHCTPYKIIUH,
MpeoNpeeNaoneld BHIOOP U ONTUMHU3AIUIO CBOMCTB CTPOUTENBHOTO MaTepHalia, UCXOAsS W3
YCIIOBUH 3KCIUTyaTallMd KOHCTPYKIIUN U TPeOyeMOil T0JITOBEUHOCTH;

. OBJIQJICHHE CTYACHTAMH MPAKTUUECKUMHU METOJIaMH ONpENEJICHUsl IPOYHOCTH,
JKECTKOCTHU, YCTOMYMBOCTU CTPOUTEIBHBIX MAaTEPUAJIOB

TEOPETUYECKAA YACTD
['unparanroHHble (HEOPraHUYECKHE) BSXKYILME BELIECTBA
3. Bosznyminble BSXKyIMe BELIECTBA.
4. T'mapaBiauyecKue BsDKYILHE BELIECTBA.

['mapaTallMOHHBIMM ~ (HEOPraHWYECKMMH)  BSOKYIIMMH — BELECTBAMU  HAa3bIBAlOT  TOHKO
U3MENbYEHHbIE MaTepuasbl (MOPOIIKM), KOTOpbIE IpPU CMEUIMBAaHUM C BOJOM 00pasyroT
IUTACTUYHOE TECTO, CIIOCOOHOE B MPOIIECCe XMMUYECKOTO B3aUMOJCHCTBUS ¢ HEW 3aTBEpEBaTh,
HaOMpaTh MPOYHOCTb, CBA3BIBAS MIPU STOM B €AMHBIMMOHOJIMUT BBEIEHHBIE B HErO 3aIllOJIHUTEIH,
0OBIYHO KaMEHHbIE MaTepHalbl (1IeCOK, IpaBuil, 1eOeHb), 00pa3ys TeM CaMbIM MCKYCCTBEHHBIN
KaMEeHb TUIIa IeCYaHUKa,KOHTJIOMepaTa.

I'mapartanroHHBIE BKYIME TOAPA3AEIAIOT Ha!
e  BO3JAYIIHbIE (TBEpACIOIINE U HAOUparoe NPOYHOCTh TOJIbKO B BO3AYIIHOM Cpeie)
e THJpaBIUYECKUE (TBEPCIOIINE BO BIaKHOU, BO3IYLIHON Cpesie U MO BOIOH).

Cmpoumenvras 030yuinas uzsecms (CaO) — mpoaykT ymepeHHoro ooxwura mpu 900—
1300 °C npupoanbix kapOoHaTHbIX nopoa (CaCO3), conepkaimux 10 8 % TIMHUCTBIX MpUMeceit
(M3BECTHSIK, JOJIOMUT, MeNT U Ap.). OOXKUT OCYIIECTBISAIOT B IIAXTaX W BPAIIAIOIMIMXCS IeYax.
Haubonee mmpokoe pacnpocTpaHeHHE MOMYYMIM MIaxTHbele neuu. [Ipu oOxkure M3BeCTHsKA B
IIAXTHOM TeYM JBIKYIIMICS B IIAXTE CBEPXY BHU3 MaTepHal MPOXOAUT MOCIEI0BATEIHHO TPH
30HBI: 30HY NoOJOorpeBa (CyIIKa CBHIpbS M BBIJCNICHHE JIETYYUX BEIIECTB), 30HY OOXKHUTa
(pa3nokeHue BEIIECTB) M 30HY OXJAXICHHs. B 30He mojorpeBa M3BECTHSK HarpeBaercs [0
900 °C 3a cu€r Teruia MOCTYMAONIETO U3 30HBI 00XKHUTa OT Ta3000pa3HBIX MPOAYKTOB ropeHws. B
30HE O0KMTa MPOMCXOJUT IOpPeHHEe TOIUIMBAa U paszioxeHue u3BecTHAka (CaCOsz) Ha M3BECThH
(CaO) wu amokcuna yraepona (CO,) mpu temmeparype 1000—1200 °C. B 30He OXJIaKmAeHUS
00030KEHHBIA M3BeCTHIK oxyaxnaaerca 10 80-100 °C agBurarommMcs CHU3Y BBEPX XOJIOAHBIM
BO3IYXOM.

B pPE3YyIbTAaTC 00’KHTa MOJIHOCTHIO TECPACTCA ABYOKHUCH YIJICPOJa U MOJTYyHaCTCsA KOMOBas,
HeraméHasi M3BeCTb B BHJIE KYCKOB Oenoro uau CcEeporo nBeTa. KomoBas meraménass m3BeCTh
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ABJISIETCS IIPOAYKTOM, U3 KOTOPOT'O ITOJIY4arOT PA3HbIE BUbI CTPOUTEIBHON BO3YILIHON U3BECTH:
MOJIOTYIO ITOPOIIKOOOPA3HYIO HEralIEHYI0 U3BECTh, H3BECTKOBOE TECTO.

CTtpouTenbHyl0  BO3AYUIHYIO  M3BECTh  Pa3IM4YHOTO  BHUAA  HUCIOJNB3YIOT  MpH
MPUTOTOBJICHUH KJIAJJOYHBIX M MITYKATYPHBIX PACTBOPOB, OETOHOB HU3KUX Mapok (paboTarommx
B BO3JAYIIHO-CYXHX YCJOBHSIX), W3TOTOBJICHUM TUIOTHBIX CHUJIMKATHBIX H3JCIUN (KUpHHYa,
KPYIIHBIX OJIOKOB, MaHeNeil), MOJy4eHUU CMEIIaHHBIX [[EMEHTOB.

I'uapoTexHuyecKre u THAPOMETHOPAIIMOHHBIE COOPYKEHHS M KOHCTPYKLUU paboTaioT B
YCIIOBUSAX MOCTOSIHHOTO BO3JECHCTBHS BOJBL. OTH TSXKENBIE YCIOBHS dKCILTyaTallud KOHCTPYKLUN
U COOPYKEHHH TpeOyIOT NpHUMEHEHHsS BSDKYIIUMX BEIIECTB, OO0JAJAONMX HE TOJBKO
HEOOXOJUMBIMU TNPOYHOCTHBIMH CBOMCTBaMH, HO HBOJOCTOMKOCTBIO, MOPO30CTOMKOCTBIO H
KOPPO3MOHHOM CTOHMKOCThIO. TakumMu cBoMcTBaMM 00Ja7al0T THUIAPABINYECKUE BSIKYLIUE
BELICCTBA.

lanpaBnuyuecKkyr0 W3BECTh MOTYYAIOT YMEPEHHBIM OOKUTOM MPUPOTHBIX MEpreie u
MeprenucTbix u3BecTHAKOB npu 900—1100 °C. Meprenb U MEpreaucThliii M3BECTHIK HIYIINE
JUISl TPOU3BOJICTBA THAPABINYECKON U3BECTU COAEpKaT OT 6 10 25 % TIMHUCTBIX U MECUAHbBIX
npumeceid. E€ ruppaBianueckue CBOMCTBA XapaKTEPU3YIOTCS THAPABINYECKUM (MU OCHOBHBIM)
MoayjeM (m), TMPEACTABIISIIONIMM OTHOIIEHHWE B MPOIEHTaX COICP>KaHUSI OKHCIIOB KaJbIUs K
COJIEP’KaHUIO0 CYMMBI OKHCIIOB KPEMHHUS, aTIOMUHUS U JKeJe3a:

['mppaBnuueckas M3BECTh — MEJICHHO CXBaTBIBAIOIIEECS W MEIJICHHOTBEPACIOIIEE
BelecTBO. EE€ MpUMEHSAIOT A7 NMPUTOTOBJICHHSI CTPOMUTEIBHBIX PACTBOPOB, HU3KOMAPOUHBIX
0CeTOHOB, IETKMX OCTOHOB, ITPH IMOJTYYCHUH CMEIIAHHBIX OSTOHOB.

OobopynoBanue U MaTepuabl

OO0pa3ipl U3roTaBIMBAOT B (hOpME MPSIMOYTOIBHON MPU3MBI C TOMEPEYHBIM CEUCHHEM
20x20 MM u anuHHOM BAOJbL BOJNIOKOH 300 mm. [lomyckaeTcst onpenensaTs npeaen Mpo4HOCTU
P CTAaTUYECKOM M3rHOe Ha 00pa3iax Imocie OMpeIe/ICHNs MOIYJIIS YIIPYTOCTH.

Jl1is mpoBeieHUs UCTIBITAaHUS IPUMEHSIETCS CIeAyIolas anmnaparypa:

- wmonepHusupoBaHHbid Tipubop I[ICT-2M, obecneunBarommii  3aJaHHYI0 CKOPOCTh
Harpy>kKeHus: obpaslia Wid TepeMelIeHHUs] HarpyKarolleld TOJIOBKH M IO3BOJISIIOIIAS U3MEPATH
Harpy3Ky ¢ MOrpemHocThio He Oosee 1%;

- mpucnocobieHue, obecreunBaroliee W3rud oOpas3la MPHIOKEHHEM Harpy3kd K ero
TOBEPXHOCTH B CEPEAMHE PACCTOSIHUS MEXKIY IEeHTpaMu omop. Pamuyc 3akpyrieHust omop u
Harpy>kKarolero Hoxka J0JKeH ObITh 30 MM;

- IITAaHT€HIUPKYJIb C MOTPELIHOCTHIO n3MepeHus He 6omee 0,1 MMm;

- anmaparypa Juis onpenenenus Bnaxaoctd mo 'OCT 16483.7-71;

- MPOBOJIOYHBIC JATUYUKH COTTPOTHUBIICHNUS;

- PpblUaQXHBIE WU DJIEKTPOMEXAaHUYECKHE TEH30METPhl ISl H3MepeHHs (UOPOBBIX
nedopmaruit, mporuOoMepsl WIH UHIUKATOPHI YaCOBOTO TUTIA JIJISI U3MEPEHUsI TPOTrHO0B OaJIKH.

Yka3aHus 10 TEXHHKe 0€30MaCHOCTH

K BeimonHeHuto 1abopaToOpHBIX palbOT JIOMYCKAIOTCS TOJNBKO CTYAEHTHI, IMPOILEAIINE
MHCTPYKTaX 10 TEXHUKE OE30M1aCHOCTH.

30Ha BBIMOMHEHUsI paboT oKHA OBITh OorpaxkiaeHa. HaxoxieHue MOCTOPOHHUX JIUI, B
TOM YHCJI€ CTY/AECHTOB, HE MPUHUMAIOIIMX Y4acTHE B BBINOJIHEHUU NAaHHOW paboThl, B paboueit
30HE 3alpelaeTcs.

Bce kxoHTakTHEBIE COCIMHCHUA TOJI’KHBI OBITH OYHIICHBI M IPOBEPCHBI HAa IINIOTHOCTH
3aTSHKKU; U3MEPUTENIbHBIE TPUOOPHI JOJKHBI OBITh UCTpaBHBL. [lo1bp30BaHNE MOBPEKICHHBIMU
npuOopaMu He 10MyCKaeTCsl.

ITpu nepepsiBax B paboTe, a Takke Mocjae OKOHYaHUs paboThl Bce MpUOOPHI HEOOX0IUMO
pas3rpy3uTh.

3ampenaercs OCTaBIATh 0€3 HaJ30pa 3arpy:KeHHbIE IPUOOPHI.
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[Ipy mnpoBeneHHMH UCHBITAHUN JOHKHO OBITh CMEIIAHHOE OCBEIIEHHE, TO €CTh
€CTECTBEHHOE M MCKYCCTBEHHOE, YTO O0ECHEUMBAET OCBEIIEHHOCTh 30HBl HCIBITAaHUH B
cooTBeTcTBUM ¢ TpeboBaHusmu CHull.

3ananusa

[ToAroToBKa UCTIBITAHUI: HA CEpeMHE JUTHHBI 00pa3iia Uu3MepstoT mupuHy b u Beicoty h
¢ morpenrHocTeio He 6oiee 0,1 mm.

[IpoBenenue ucnpiTanmii: oopazen nomemnaroT B mpudop [ICI-2m (cMoTpu 1abopaTopHyO
paboty 1) Tak, 4roObI m3rubaromiee ycwiue ObUIO HANpPaBICHO IO KAacaTeNbHOW K TOJUYHBIM
cinosiM (M3rud TaHTeHIMAIbHBIN) U HarpyXaroT M0 CXeMe, TOKa3aHHOW Ha PUCYHKE.

O0pa3zer Harpy>karoT HaOOPOM I'MpPh PABHOMEPHO C TIOCTOSIHHOW CKOPOCTBIO HArPyKEHHS
WIH TOCTOSIHHOM CKOpocThio mnepemeneHus 4 MM/MuH. CKOpPOCTh HarpyeHus J0JDKHA ObITh
TaKoM, 4To0bI 00pazern paszpymuics yepes (1,5+0,5) MuH mocie Havana Harpy>KeHHsL.

HcnpiTanue nOpoAomKalOT 0  paspylieHus o0pasia, ompeaenss MaKCHMalbHOe
nokasanue crpenku MY-10. MakcuManbHyro Harpy3ky Fmax OIpPEIENsIOT ¢ MOTPEIIHOCTBIO HE
6omnee 1%.

[Tocne ucnbiTaHUs ONpPEAEAIOT BilakHOCTh 00pa3uoB o ['OCT 16483.7-71.

[Ipu vcnbITaHUM ONIPEEIIAIOTCS:

- BEJIMYMHA U XapaKTep paclpeieieHnss HOPMaJIbHBIX HAIpPsDKEHUI MO BBICOTE CEUEHUs
OaJIky IpU pacueTHON HArpy3Ke;

- mporu® OaNKu MpH pacyeTHOM HATPY3Ke U Ha KAXKIOH CTYIIEHU HArpy>KeHUS;

- BEJIMYMHA Pa3pylIalolIel Harpy3KH.

Harpy:xenune 6anku npousBoautcs cryneHsamMu 0,125 Ppacuer.

[Tokazanusi TEH30METPOB 3alMCHIBAIOTCS TMPU HYIEBOM U PAaCYETHON Harpyskax.
[Toka3aHusi MHAMKATOPOB WJIM MPOTHOOMEPOB 3alMCHIBAIOTCS HA KaXKIOW CTYNEHHW HArpy3Kd [0
BEJIMUUHBI Ppycuer, TOCIIE YETO MPUOOPHI CHUMAIOTCS U 00pa3el] Harpy»Kaercst 10 pa3pyLIeHus.

[lo BennumHam nporu6oB Oanku npu Harpy3kax 0,125 Ppacuer U 0,25 Ppacuer MOXKHO
BBIUMCIIUTh YCPEAHEHHBIM MOMAYJIb YIPYrOCTH IPEBECHHBI O0paslia MpH KPaTKOBPEMEHHOM
Harpy>K€HUH U OLEHUTh BIIMSHUE IONEPEYHON CHIIbI Ha Mporud naHHoM Oanku. J[is 3Toro mo
NOKa3aHUsIM MHJMKAaTopa OIpeAesieM Nporud Oalnku B cepeluHe MposieTa U BBIYMCISEM
YCPEIHEHHBIH MOJIYJIb YIIPYTOCTH APEBECUHBI 0€3 yueTa BIMSHUS TONEPEYHON CUIIBL.

[Ipenen mpouHOCTH (GW ) (B8 MIla) oOpa3ma ¢ BI@KHOCTHIO B MOMEHT HCIIBITAHHSI

BBIYHUCIISIOT IO popMyIie:
o = 3P ‘|
2bh®

rae, Pyax —MakcumanbHas Harpyska, H;

| - paccrostHEe MEKTY IICHTPAMH OTIOp, MM;

h - BeIcOTa 00pasia, MM;

b - mmpuna obpasia, Mm.

Pesynprar Beruncastor u okpyrisaroT go 1 Mlla.

Pe3ynbTaThl HCHIBITAHUI 3aMMUCHIBAIOT B IPOTOKOJ.

Conep:xanue oT4éTa

1. Tema;

2. llens paboTHI;

3. ®opMyIbl, COOTHOLIEHHS U TPaUKH;

4. 3aKIIFOYEeHUE U BBIBOIBI.

KOHTpOJIl)Hble BOIIPOCHI U 3a/IaHUHA
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4. MeToauku pa3pabOTKU KOHCTPYKTUBHBIX U PACUETHBIX cXeM?
5. OcCHOBHBIE TIOJIO)KEHHS O CBOMCTBAX CTPOUTEILHBIX MaTEPUAJIOB ?
6. B 3aBuCHMOCTH OT Yero CTPOUTCS CEMEHCTBO (Ha30BBIX TPACKTOPHUIA?

JlabopaTopnas padora 18.
Onpenenenne NJIOTHOCTH U BA3KOCTH CBA3YIOLIErO.

Lenb: ompenenuTh CPEAHION IUIOTHOCTh, MpeAeNl MPOYHOCTH MPHU CHKATUU U TMpeen
MPOYHOCTH MPHU M3TUOE 3aTBEPCBIIETO CTPOUTEIBHOTO PacTBOPA.

Xon paboThl. J{ns TOCTHKEHHUS MOCTABICHHOW ENH PEKOMEHJIYEeTCS BOCIHOJb30BAThCS
paHee M3rOTOBICHHBIMH W3 PACTBOPHOW cMecu coctaBa 1:3 wae.d. (IIEMEHT:MECOK) U
3aTBEPJICBIIMMH CTaHAAPTHBIMU oOpasiiamMu B BUIeKyOOB pasmepom 7,07X7,07X7,07 cm u
npu3M-0anouek pazmepoM 4X4X16 cm. OOpasen-kyO B3BEmMBAIOT. J[OMYCTHM,4YTO B HallleM
ciaydae Macca obpasia paBHa 700 T. [ITan-
TCHITUPKYJIEM U3MEPSIOT JUTUHY, HIAPUHY u BBICOTY o0Opasra.
[Tockonpky 00pasiubl 0THOPMOBAaHBI B CTAHIAPTHBIX (HOPMaxX,MX pa3sMepbl — CTaHAAPTHBIE —
7,07X7,07X7,07 cm. OGbemobpasua 350 v,

[Ipenen mpoyHOCTH MPU CKATUU CTPOUTEIHHOTO PACTBOpPA ONPEAETSIOT HAa OCHOBAHUU
ucnbiTanuss Ha runapasiandeckom mpecce (IICY-10) He Menee Tpex 00pa3IoB-KyOOB 10 HX
pazpyuienus. [lepen ucnpiTaHuEM OMpPENENSIOT IUIOMAAb MONEpeyHoro ceuenus oopasua (5); y
CTaHJApTHBIX 00pa3noB-kyO0oB ona paBHa 7,07X7,07 = 50 cm2. OOpasen moMmemamT Ha
HIDKHIOIO TUTUTY IIpecca TakK, 4TOObl ero HepoBHas (BepxHsis Mmpu (OPMOBAHUHM) TpaHb HE
compuKkacaiach ¢ midramu mpecca. OOpaszeln-ky0 HEHTPUPYIOT, 3aT€M OMYCKAalOT BEPXHIOIO
IUTUTY A0 CONPHUKOCHOBEHUSI C 00paslloM U clierka 3a)KMMaroT ero. BxirowaroT MoTop mpecca.
[lon naBneHmeM Macina B IMUIMHApE Ipecca IMOPIICHb MOJHUMAETCS BBEpX, oOpaszen moj
Harpy3Koil pazpymutcs MoTop mpecca BBIKIIOUaI0T
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Puc. 1.1. Cxema usmepenus o0bema odpasua
a — xyonueckoil popmbl; 6 — IUHAPUYECKON POpMBI

Crpenka cuiaou3MepuTeNs IMOKaXeT HauOOJbIIyI0 HarpysKy, NpH KOTOpoW oOpasery
pa3pyLuics.

JlomycTiMm, 9TO B HaIlIeM ciIydae pa3pyllaromias Harpy3ka Ha o0pasell oKa3anach paBHOU
50 000 H. Ilnomane nmonepeynoro cedenus oopasua pasHa 0,005 m2. ITo ¢popmyne KOK = P/5
BBIUUCIISIIOT TIPEJeNl MPOYHOCTH TPH CKaTuM pacTBopa B mackamsix (ITa) ¢ mociemyromum
nepecyeroM B Meramackanu (Mlla): Rex = 50 000/0,005 = 10 000 000 ITa, wiu 10 MIla (1 MIla
paser 1 000 000 I1a).

JlonmycTuM, 4TO Tpezes MPOYHOCTH BTOporo obpasma paseH 9 Mlla u tperbero — 11
MlIla. Cpennee apudmernyeckoe U3 pe3yabTaTOB TPEX UCIBITAHUN paBHO, TaKUM oOpazom, 10
MlIla. 310 1 ecTh npezen NPOYHOCTH MPH CXKATUU CTPOUTEITHLHOTO PACTBOpA.

[Ipenen mpoYHOCTH TPH U3rHOE CTPOUTEIBHOTO PACTBOPA OMPEIEIISIOT, UCTIHITHIBAS Ha
ruapasiandeckom mpecce (IICY-10) He meHee Tpex o0pasloB-O0alouek 10 MX pa3pyIICHHUS.
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[lepen ucmbpITaHUEM IITAHTCHIUPKYJIEM HM3MEPSIOT MIMPHHY oOpasna b u ero BBICOTY K B
caHTuMeTpax. Ha HWKHIOIO IUIMTY mpecca MOMELIAIT MPHUCIOCOOJICHHE C JBYMs ONOpaMHM-
BAIMKAMHU, PACCTOSHUE — MPOJIET /— MEXIy KOTopsiIMU paBHO 10 cm. Ha omopsl momermator
o0pa3en-0aJ04Ky U CBEpXy M0 cepeuHe o0pa3la— BaguK. bagoyky moMemaroT Tak, 4Toobl ee
HEepoBHaA (BEpXHsist IpH (HOPMUPOBAHHUH) TPAHb HE COTMPHKACANIACH C BATMKAMHU.

IIpucnocobnenne BMecTe ¢ 00pas3lOM TINATEIBHO LEHTPUPYIOT. 3aT€M OCTOPOXKHO
OITYCKalOT BEPXHIOIO ILIUTY IIpecca JI0 COIPUKOCHOBEHNUS C BAJIMKOM. BriltouaroT MoTOp mpecca.
O0pazen; nojx Harpy3koil nepenomurcs. CTpenka CHIOW3MEPHUTENs MOKAXXET HauOOJIbLIYIO
HarpysKy, Ipu KoTopoil oOpaser] pa3pymmicsi. MoTop npecca BbIKIOYaOT. JlomycTum, 4To B
HameM cirydae obpaser paspymuics non Harpyskoit (P), pasnoit 1600 H. Tlo dopmyneR,; =
(3I1)/(2bn2 ) BEMHCISIOT TpeeN MIPOYHOCTH MpH U3rude pacreopa R,;=(3-1600-0,1 )/(2-0,04-
0,04%) = 3 750 000 Ila, wm 3,75 MIla.

JlomycTuUM, YTO TpeAeN MPOYHOCTH BTOpPOro oobpasna MexaHHMUECKHE CBOWCTBA
cTpouTenbHoro wmarepuana paseH 3,47 Mlla u Tpetbero — 3,88 MlIla. Cpennee
apru(MeTHUECKOe U3 Pe3yIbTaTOB TPEX UCHBITAHUI paBHO, TAaKUM 0Opazom, 3,7 MIla, 3To u ecTh
npezies MPOYHOCTH NPH U3rH0e CTPOUTEIIBHOTO PacTBOpA.

CpaBHuBas npenen npouHoctd npu  cxatun Rex = 10 Mlla u npenen npouHoctu
npu u3rubeRus= 3,7 Mlla, ierko BUIeTh, 4TO IPOYHOCTh CTPOUTEIBHOIO PACTBOpA HA CxKaTHe
IIOYTH B TPU pasa BbILIE, YEM HA U3THUO.

PesynbpTaThl paboThl 3aMCHIBAIOT B BUJIE TAOIUIII.

Omnwucanue xoJa BBHIMOJIHEHHONH paboThl, HEOOXOAUMBIE (OPMYIBI U PACUYETHI, TAOIUILY
pe3yabTaTOB, CXEMbl UCIBITAHHUS 00pa3L0B MAaTEpUAJIOB HA C)KaTHE U M3rHO 3aHOCAT B >KypHal
1ab0paTOPHBIX padoT.

5. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbHOW JIMTEPATYpbl, HeOOXOAMMOM IJs
OCBOEHMS THCIMIIJIHHBI

IlepeyeHb OCHOBHOI JTUTEPATYPHI:

1. Ilysaea E.A. MarepuanoBenenue [DIEKTPOHHBIA pPECypC|: HEMETaUIMYECKHE W
KoMno3unnoHHele Marepuansl. Kypc mnekumii/ IllyBaeBa E.A., IlepmunoB A.C.—
DJeKTpOoH. TeKCTOBbIe aaHHble.— M.: U3nmarensckuii JJom MUCuC, 2013.— 77 c.—
Pexxum noctyma: http://www.iprbookshop.ru/56261.— 3BC «IPRbooksy, mo maposio

2. Typwmna B.}O. MarepuanoBenenue [DIeKTpOHHBIN pecypc]: MEXaHHYECKHE CBOMCTBA
MeTaiuioB. Tepmuueckas 06paboTka MetanaoB. CrieluaibHble CTaJIM U CIUIaBbl. Y4eOHOe
nocobue/ Typununa B.FO.— DnexTpoH. TekcToBble qaHHbIe.— M.: U3narensckuii Jlom
MUCuC, 2013.— 154 c.— Pexum mocrtyma: http://www.iprbookshop.ru/56262.— 3bC
«IPRbooksy, mo maposto

ITepeyeHb 10NMOJHUTENBHOI JTUTEPATYPHI:
1. MarepuanoBeaeHue [DIeKTpOHHBIN pecypc]: yuebHoe mocodue/ FO.II. 3emckoB [u
ap.].— ONEeKTpOH. TEKCTOBbIE JaHHble.— BopoHex: BoOpoHEXCKHII TrocyaapCTBEHHBIN

YHUBEPCHTET  WHXXEHEepHBIX  TexHomormi, 2013.— 200 c— Pexum  pocryma:
http://www.iprbookshop.ru/47426.— 3B5C «IPRbooks», 1o mapoito
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MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHU S POCCUMCKOM
OENEPALINN
OEJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUPEX/IEHUE BBICILIEI'O OBPA3OBAHN
«CEBEPO-KABKA3CKWM ®EJIEPAJIBHBIN YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

MeTtoanyeckue yka3aus
M0 OpPraHU3aIliu U MPOBEJICHUIO CAMOCTOSATEIIBHON pabOThI
o nucruiuinae «CTpoUTeNnbHbIE MaTEPUATIbD)
JUTst cTyneHToB HanpasieHus: moarotoBku 08.03.01 CtpouTtenbcTBO
HanpaBlIeHHOCTh (MPoduib) «CTPOUTETHCTBO 3MAHUI U COOPYKEHU»

[Taruropck, 2026
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1. O01mme moJ0KeHUs

CamocrosarenbHass pabora — IulaHUpyeMasi y4yeOHas, y4eOHO-HCCIIeOBaTENbCKasl,
HAy4YHO-UCCIIeIoBaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSAEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TP METOJMYECKOM pYKOBOJACTBE TIpenojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEICTBEHHOM Y4YaCTUHU IpernojaBarers,
OCTaBJISIONIEM BEIYIYIO POJIb 32 pabOTOH CTYJICHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBnsercs BaXXKHBIM BUIIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUYECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITEILHON paOOThI CTYIE€HTOB OTHOCSTCS:

— ¢opMupoBaHHE U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIOYas  WHGPOPMALUOHHBIE
00pasoBartenbHbIC PECYPCHI (AIEKTPOHHBIC YUEOHUKH, JIEKTPOHHBIC OMOIMOTEKH | JIp.);

— HanucaHue JOKJIa/I0B;

— IIOJrOTOBKA K CEMHHApaM, MPAKTHYECKUM U J1a00paTOpHBIM paboTam, ux opopMIICHHE;

— COCTaBlIEHHE AaHHOTHUPOBAHHOTO CIHCKAa CTaTell M3 COOTBETCTBYIOUIUX >KYPHAJIOB IO
OTpacJisiM 3HaHHM (IIe1arorHYeCKUX, TICUXOJIOTMYECKUX, METOIMYECKUX U JIP.);

— BBINIOJIHEHHUE Y4EOHO-NCCIIEAOBATENILCKUX pabOT, IPOCKTHAS ACATEIBHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHAWBHUIYAIbHBIX pabOT MO OTAEIbHBIM
paszenam colepKaHus JUCIUTUIHH U T.J.;

— KOMIBIOTEPHBIA TEKYIIUl CaMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
AMIEKTPOHHBIX 00YYAIOIINX U aTTECTYIOIIUX TECTOB;

— BBITNIOJIHEHUE KYPCOBBIX paboT (IPOEKTOB) B paMKaX JUCLMILINH;

— BBINIOJIHEHHUE BBIMTYCKHON KBaTH(PUKALMOHHON pabOTHI U JIp.

Metoauka opraHu3anii CaMOCTOSITENIbHOW paboThl CTYJEHTOB 3aBHCUT OT CTPYKTYpBHI,
XapakTepa U OCOOECHHOCTEW HM3y4aeMOW IMCUMIUIMHBL, 00bE€Ma YacoB Ha €€ M3Yy4eHHUe, BUA
3aJaHUi 711 CaMOCTOSATENIbHOM PabOThl CTYIEHTOB, MHIMBHyalbHBIX KadeCTB CTYIEHTOB W
YCJIOBHM Y4eOHOU MeATETLHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAaeT B ce0s
CJICIYIOIIHE ITAITBI:

— TIOArOTOBUTENBHBIA (OMpesaeseHrue LeNnel, COCTaBIEHHE NpPOTrpaMMbl, MOATOTOBKA
METOJIMYECKOro 00ecreueH s, MoAroToBKa 000py10BaHMs);

— OCHOBHOM (peanu3anus NporpaMMmbl, UCMOJIb30BAHUE MPUEMOB MOMCKA WH(pOpMAINY,
YCBOEHMsI, NepepadOTKH, TNPUMEHEHUs, MepeAayd 3HaHuM, (UKCUpPOBAaHHE pPE3yNIbTaTOB,
camoopraHu3zauus mnpouecca padboThl);

— 3aKJIIOYMTENbHBIN (OLIEHKa 3HAYMMOCTH U aHAJIU3 pe3yJbTaToOB, UX CUCTEMaTH3allMs,
oreHka d((EKTUBHOCTH TPOTPAaMMBI M TIPUEMOB pabOTHI, BBIBOABI O HAINPABICHHIX
ONTUMU3ALIH TPYA).
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2.11eab ¥ 321241 CAMOCTOSITEILHON PadoThI

Benymas nens opranuzanuu u ocymiectsienus CPC coBmagaer ¢ nenpio oOydeHUs
CTy/IeHTa — (POPMHPOBAHNE YHUBEPCAITBHBIX KOMITETCHIIUH.

ITpu opranuzanuu CPC BaxXHBIM 1 HEOOXOAMMBIM YCIOBHEM CTAHOBSTCS (POPMHPOBAHUE
YMEHHUSI CaMOCTOSITEIIbHOW paboThl ISl TPUOOPETEHHsI 3HAHWW, HABBIKOB M BO3MOXKHOCTH
OopraHu3anuy ydeOHOM U HAy4HOH JesTenbHOCTH. Llenbio caMocTosTenbHOM paboThl CTYJCHTOB
SBIISICTCS  OBJAJIcHHE (DyHIaMEHTaIbHBIMH 3HAHHSIMHU, NPOPECCUOHATBHBIMU YMEHHSIMH U
HaBBIKAMU  JICITETBHOCTH MO TNPO(UIIO, ONBITOM TBOPYECKOH, HCCIENI0BATEIbCKON
nestenpbHocTH.  CamocrosiTenpHass ~— paboTa  CTYACHTOB — CIIOCOOCTBYET  Pa3BHTHIO
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAaHHOCTH, TBOPUYECKOTO MOAX0/1a K PEHICHUIO
po0JsieM yueOHOTo ¥ poheCcCHOHATBLHOTO YPOBHS.

3agauamu CPC sBasitoTcs:

— cUCTeMaTH3alMs ¥  3aKpeIUICHHE TIOJIYYEeHHBIX TEOPETUYECKHX 3HAaHUH U
MPAKTUYECKUX YMEHUH CTYICHTOB;

— yruyOJIeHHe U pacuIupeHre TEOPETUICCKUX 3HAHUM;

— (dopMUpOBaHHE YMEHHWI HCIIOJIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIUIO M CIICIHATbHYIO IUTEPaTypy;

— pa3BUTHE TO3HABATENBHBIX CIOCOOHOCTEH M AKTHUBHOCTH CTYACHTOB: TBOPYECKOM
WHHUIIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH;

— (opMUpOBaHHE CAMOCTOSTCILHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAaMOPCaTH3aIIHH;

— pa3BUTHE UCCIIEIOBATEIbCKIX YMEHHIA;

— HCIIOJIb30BaHUE MaTepualia, COOPaHHOTO M IMOJYYCHHOTO B XOJI€ CaAMOCTOSTEIHHOMN
paboTHI M JTAOOPATOPHBIX 3AHATHI.

3. TexHosiorn4yecKasi KapTa caMoOCTOATEIbHOI padoThI CTYyIeHTA

Cpencrsa u O6beM 9acoB, B TOM YHCIIe
Konawr TEXHOJIOTHH CPC KonTtaktH | Bcero
peanusyeMblx | Bua nestenbHOCTH OIICHKU ast pabora
KOMIIETEHIIHH, CTYJICHTOB c
UHIUKaTOpa(oB) npenoaana
TelIeM
4 cemectp
Camocrostensaoe | CobecemoBaHue
U3y4yeHue 13,5 15 15
OIIK-3 JUTEPATYPHI
(M-1lonk-s; IToaroroska x ColecenoBanue
N-20mk-3; 1a060pPaTOPHBIM 7,2 0,8 8
NJI-3omk-3) 3aHATHASIM
IToaroroBka Hoxman 3.6 0.4 4
JIOKJIa1a
Wroro 3a 4 cemectp 24,3 2,7 27
Hroro 24,3 2,7 27
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4.IlopsA10K BBINMOJTHEHUS] CAMOCTOSITEIbHON Pad0ThI CTYICHTOM

4.1. Memoouueckue ykasanus no pabome ¢ y4eOHOU Tumepamypou

ITpu pabote ¢ KHUroW HEOOXOIUMO MOAOOpaTh JIUTEPATYPy, HAYUUTHCS MPABUIBHO €€
YUTaTh, BECTH 3amnucu. [ moadopa autepaTypsl B OMOIMOTEKE UCTIOIB3YIOTCS anaBUTHBIN U
CHCTEMAaTUYECKUH KaTaJOru.

Ba)xHo MOMHUTH, YTO palMOHANbHbIE HABBIKM Pa0OTHI C KHUTOW - 3TO BCerjaa OoJbIas
HSKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHbIE  TONO0OP YUYEOHMKOB PEKOMEHAYETCS MpernojaBareiieM, YHTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxomumasi nmurepaTypa MOXKET OBITh TAaKXKEe yKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY Kypcy.

W3yuas matepuan 1o y4eOHHKY, CIEAYeT MEePEXOIUTh K CIEAYIOIIEMY BOIPOCY TOIBKO
nocjie TPaBUIBHOTO YSACHEHHUS MpPEIbIIyIIero, OMHUChIBas Ha Oymare Bc€ BBIKIAAKUA U
BBIUMCJIEHUSI (B TOM YHUCJIE TE€, KOTOpble B YYEOHMKE ONYLIEHbl WJIM Ha JIEKIUU JaHbl JUIS
CaMOCTOSITENIbHOTO BBIBOJIA).

[Ipu u3yuenuu 10001 AUCUUIUIMHBI OOJIBIIYIO U BaXKHYIO POJIb UTPAET CaMOCTOSITENbHAS
WHAMBHUAYyallbHAs padoTa.

Ocoboe BHHMaHHE CcJeayeT OOpaTUTh Ha OIpEIeIeHHe OCHOBHBIX IOHATHH Kypca.
CryneHT JoJbKeH MoApoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSCHSIOT TaKUE OMpPENCNICHUs, U
YMETh CTPOWTH aHAJIOTUYHBIC MPHUMEPHl CaMOCTOATENbHO. HyXHO nOOMBaThcs TOYHOTO
NPEACTABICHUSI O TOM, 4YTO u3ydaellb. [lone3HO cocTaBisATH ONOpHBIE KOHCHEKTHL. [lpum
M3y4EeHUU MaTepuaia Mo y4eOHUKY MOJIE3HO B TETpaau (Ha CHEIHATbHO OTBEJICHHBIX IMOJISIX)
JIOTIOJIHATh KOHCHEKT JIeKUUW. TaMm ke clleqyeT OTMeuYaTb BOIPOCHI, BBIACICHHBIE CTYIEHTOM
JUIsL KOHCYJIbTAIllUU C IIPENOJaBaTEIIEM.

BbIBOJIBI, ITONTyYEHHBIE B pE3y/bTaTe U3YUYECHUS, PEKOMEHIYETCSl B KOHCIIEKTE BBIIEIATD,
YTOOBI OHU NP NEPEUUTHIBAHUY 3aIIUCEH JTyUIlle 3allOMUHAIKCH.

OnbIT NOKa3bIBAET, YTO MHOTUM CTYAEHTaM IIOMOTaeT COCTABJIEHUE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEpIKaIller0 BaKHEHIINe U Haubosee 4acTo ynorpedisiemble GOpMYJIibl U MOHSATHUS.
Takoil TUCT MOMOraeT 3amoMHUTH (OPMYJIbI, OCHOBHBIE MOJIOKEHUS JIEKIIMH, a TaKK€ MOXKET
CILY’KMTb ITOCTOSIHHBIM CIIPaBOYHUKOM JJIsl CTYJEHTA.

UteHne Hay4dHOro TEKCTa SIBJSIETCS YacThbIO MO3HABATENIBHOW AesTeNbHOCTU. Ee menp —
W3BJICUCHHE U3 TEKCTAa HE0OX0uMoi nHpopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YH TAIOIIIUM
coOCTBEHHAasi BHYTPEHHsS YCTaHOBKA MpU OOpAIlllEHUH K MEeYaTHOMY CIIOBY (HAlTH HY>KHBIE
CBEJICHMSI, YCBOUTh MH(GOPMAIMIO MOJHOCTHIO WM YaCTMYHO, KPUTHUECKU IPOAHAIU3HPOBATH
MaTepHal U T.I.) BO MHOI'OM 3aBUCHUT 3((EKTUBHOCTH OCYIIECTBISIEMOT0 I€HCTBHUS.

Boiaensitotr uemauipe ochoénble ycmanoeKu 6 YmeHuu HaAy4Ho20 MEeKCcmd.

MH(OPMAIIMOHHO-TIOUCKOBBIH (3a/1a4a — HATH, BELACTUTH UICKOMYIO HH(OPMAIIHIO)

ycBauBaromas (yCwjvs 4WTaTeNsl HampaBlIeHbl Ha TO, YTOOBl KaK MOXKHO TIIOJHEe
OCO3HaTh W 3allOMHUTh KaK CaMU CBEJIECHMs HM3JlaraeéMble aBTOPOM, TaK M BCIO JIOTHKY €ro
paccyxaeHui)

AQHAIUTUKO-KPUTHUYECKAsl (YUTATeNb CTPEMUTCS KPUTUYECKH OCMBICIUTH MaTepHal,
[IPOAHAIU3UPOBAB €r0, ONPE/IETNB CBOE OTHOIIEHUE K HEMY)

TBOpYeCKas (CO3/aeT y YMTATeNsl TOTOBHOCTh B TOM WJIM MHOM BHJE — KaK OTIPaBHOU
MYHKT JUJIS CBOMX PACCYKJE€HUM, Kak 00pa3 Juisl NeHCTBUS MO aHAJIOTHH U T.I. — UCIOJIb30BATh
CYXKICHHS aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaONIOeHUs, pa3pabOTaHHYI0 METOJHUKY,
JOTIOTHUTD WX, ITOIBEPTHYTh HOBOM MPOBEPKE).

OchosHble 8U0bl CUCeMAMUUPOSAHHOU 3ANUCU NPOYUMAHHO2O.!

AHHOTHpOBaHHE — TIPEAETbHO KpPAaTKOE CBSI3HOE OINUCaHHE MPOCMOTPEHHON WM
NPOYNTAHHON KHUTH (CTaThH), €€ CO/IePKaHMsl, UICTOYHUKOB, XapakTepa U Ha3HAYCHUS;
[InanupoBanme — KpaTkas JIOTHYeCKas OpraHM3alsl TEeKCTa, pacKpbIBaoIas

COJIep’KaHuE U CTPYKTYPY M3y4aeMOro MaTepuana,
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Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIEHHE OCHOBHBIX YTBEp)KICHHUH aBTOpa 0€3
MpUBJICYEHHS (PAKTHUYECKOI0 MaTepuaa,

[{utrpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBACPIKEK, U3BJICUCHUN, Hauboiee
CYILIECTBEHHO OTPAKAOIINX Ty WK UHYIO MBIC/Ib aBTOPA;

KoHcnexktupoBaHnue — KpaTkoe U IOCJIEI0BAaTEIbHOE M3JI0KEHHE COJAEPIKAHUS
IIPOYUTAHHOTO.

KoHCHeKT — CIOXKHBIH cIT0cO0 M3II05KEHHS COACP)KaHUS KHUTH WM CTaThH B JIOTUYECKON
nociea0BaTelbHOCTH. KOHCIIEKT akKyMyIHpyeT B ce0e Mpeablayliue BUIbl 3alKuCH, T03BOJISET
BCECTOPOHHE OXBATUTh COJIEP’KaHUE KHUTH, cTaThbu. [[03TOMY yMeHue cOCTaBIATh IUIaH, TE3UCHI,
JienaTh BBIMUCKU U JPYTHE 3alIMCH ONPENENseT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue ykazanusi no cocmasieHuro KOHCneKma.

1. BHUMaTeNnbHO IPOYUTANUTE TEKCT. Y TOUHUTE B CIPABOYHOMN JINTEPAType HEMOHSTHHIE
cioBa. [Ipu 3anucu He 3a0y/AbTe BBIHECTH CIIPABOYHBIC TaHHBIC HA MOJIST KOHCIIEKTA.

2. Boigenute riaBHOE, COCTaBbTE IUIAH.

3. Kpatko cdopmynupyliTe OCHOBHBIE MOJOXEHHUS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpA.

4. 3akoHCHEKTUpPYHiTe  Marepual, 4YeTKO  cieqyd  NOyHKkTam  1uiaHa.  llpu
KOHCIIEKTUPOBAHUM CTapalTeCh BbIPA3UTh MBICIb CBOMMH CJIOBAMH. 3aIllUCH CIIEAYEeT BECTU
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiiTe nutatel. L{uTupys, y4uThIBaiiTe JIAKOHUYHOCTH, 3HAYMMOCTh
MBICIIH.

B TekcTe KOHCIEKTa kKenareqbHO IPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
JoKazarenbcTBa. [Ipu odopmileHMH KOHCHEKTa HEOOXOAUMO CTPEMHUTHCS K €MKOCTH KaXKIOTO
npemioxkeHus. MpICTU aBTOpa KHUTH CIEAyeT H3JiaraTb KpaTko, 3a00Tsich O CTWIE U
BBIPA3UTEIFHOCTH HAIMCAaHHOTO. YUHCIIO TOTOIHUTENBHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JIOTUYECKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI — PACIpeiensTbCs B ONpeAeNIeHHOM
MOCJIEI0BATENbHOCTH, OTBEYAOIIEH JIOTMUECKOM CTPYKTYype NpousBeaeHus. s yrouHeHus u
JOTIOTHEHUS HEOOXOIUMO OCTABIIATH MOJIS.

OBnazneHne HaBbIKAMU KOHCIIEKTHPOBAHHS TPeOyeT OT CTy/AEHTa LeJIeyCTPEMIIEHHOCTH,
MOBCEHEBHOM caMOCTOATENbHOIN paboThI.

4.2. Memoouueckue yKazanus no n0020mosKe K 1a00pamopHbviM 3aHAMUIM

JUis  Toro d4roObl J7a0OpaTOpHbIE 3aHATHUS NPUHOCWIM MAaKCUMAJIbHYIO I0JIb3Y,
HE00X0/IMMO TIOMHHUTb, YTO YNPaKHEHHE M pellIeHHe 3ajay MPOBOAATCSA MO BBIYMTAHHOMY Ha
JEKIUAX MaTepualy W CBSI3aHbI, KaK MPaBUJIO, C JIETAIBHBIM pa300pOM OTAEIbHBIX BOIPOCOB
JEKIMOHHOrO Kypca. Crenyer NOAYEpPKHYTh, 4YTO TOJBKO IIOCJIE YCBOEHHS JIEKIIMOHHOIO
MaTepuaia ¢ ONPEJEIICHHON TOUYKHM 3peHHs (a MMEHHO C TOW, ¢ KOTOpPOW OH M3Jaraercs Ha
JEKIMIX) OH OyJeT 3aKperIsaThCs Ha JAOOPaTOPHBIX 3aHATHUIX KAaK B pe3ysbTaTe 00CYKICHUS U
aHaJIM3a JEKUMOHHOIO MaTepuana, Tak U ¢ IIOMOIIIbIO pelieHHs MPoOJIEeMHbBIX CUTYyallui, 3a1a4.
ITpu 5TUX yCcIOBUSX CTYIEHT HE TOJBKO XOPOIIO YCBOMT MAaTepuaj, HO U HAyYUTCs NIPUMEHATh
€ro Ha MpaKkTUKE, a TaKXKE IMOIYYUT JONOJHUTENbHBIM CTMUMYN (M 3TO OYEHb BaXHO) AJIs
AKTUBHON MPOPAOOTKH JIEKIUH.

[Ipu camocToSITENEHOM pELICHUH 3aJa4 HY>KHO OOOCHOBBIBATh KaXK[bIi 3Tall peIleHus,
UCXOJ U3 TEOPETUUECKUX IMOJIOKEHUH Kypca. Ecau cTyeHT BUIUT HECKOJIBKO IyTEH pEeIIeHUs
npo0sieMbl (3aaun), TO HYXKHO CpPaBHHMTb UX U BBIOpaTh caMblil paruoHanbHbIU. [lonesHo 1o
Hayaja BBIUMCIEHUIH COCTaBUTh KpaTKUM IJIaH pemieHus npoOneMsl (3amauu). Perienue
poOJIEMHBIX 3aJja4 WM IPUMEPOB CIEAyeT M3Jlararh MoApoOHO, BBIUMCIEHMS pacrojaraTh B
CTPOTOM TIOPSIIKE, OTHENSAsl BCIIOMOTAaTENbHbIE BBIUMCIEHHMsS OT OCHOBHBIX. PemieHus mnpu
HEO0OXOIUMOCTH HYKHO COMPOBOXKIAaTh KOMMEHTAPUSIMHU, CXEMaMH, YepTeKaMH U PUCYHKAMH.

Crnenyer NOMHUTB, YTO pELICHHE Kaxa0M ydeOHOM 3afaud JOJDKHO JOBOJIUTHCS 10
OKOHYATEeIbHOTO JIOTUYECKOr0 OTBETa, KOTOPOro TPeOyeT YCIOBHE, U IO BO3MOXHOCTH C
BbIBOZIOM. [loydeHHBI OTBET cienyeT MPOBEPUTH CHOCOOAMHM, BBHITEKAIOIIMMH M3 CYIIECTBA
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naHHOW 3amaun. [lonme3Ho Takke (ecld BO3MOXKHO) pelIaTh HECKOIBKHMH CIOCOOaMH U
CPaBHMUTbH IOJIyYE€HHbIE pe3ysbTaThl. Pernenue 3amad JaHHOTO THUIA HYXKHO MPOJOJIKATh [0
npuoOpeTeHus: TBEPbIX HABBIKOB B UX PEIICHUH.

4.3. Memoouueckue yKkazanus no camonposepke 3HaHuil

ITocne u3yyeHus onpeneneHHON TeMbl MO 3alKMCSIM B KOHCIIEKTE U Yy4eOHHMKY, a TakxkKe
peLIeHHUsT JOCTATOYHOTO KOJMYECTBA COOTBETCTBYIOIIMX 3a/lad Ha JIAOOPAaTOPHBIX 3aHATUSAX U
CaMOCTOSITEJIBHO CTYJEHTY PEKOMEHAYETCS IPOBECTH CaMOIPOBEPKY YCBOEHHBIX 3HAHMM,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3yYEHHOHN TEME.

B citydae HE0OXOUMOCTH HYKHO €Ilie pa3 BHUMATEIbHO pa300paThcs B MaTepHale.

NHorna HEROCTaTOYHOCTh YCBOEHHUs TOTO WJIM MHOI'O BOIIPOCA BBIACHSETCS TOJIBKO IIPU
W3YYEHUH JajbHEMIIero Marepuana. B 3ToM cirydae HaJo BEPHYTBHCS Ha3al U NOBTOPUTH IUIOXO
YCBOEHHBIM MaTepuail. Ba)KHBII KpUTEPUH YCBOCHMS TEOPETUYECKOIO Marepuaga — yMEHHE
OTBEYaTh Ha BOIPOCHI JUIsl cOOeCce0BaHMUS.

Bomnpocs! 1151 codecenoBanust

Ba3oBblii ypoBeHb

Tema 1-3. Knaccudukamusi cTpOUTENBHBIX MarepuanioB. Duznyeckue W XUMHUYECKUE
CBOMCTBA CTPOUTENBHBIX MaTepuanoB. MexaHu4ecKue CBOWCTBA CTPOUTENbHBIX MaTepHAIOB.

1. [TpupoaHbIE CTPOUTENBHBIE MATEPUAITBI M U3ICTTHS.

2 OcHoBHBIE BUBI CTPOUTEIBHBIX MAaTEPUATIOB U U3IEIIUN.

3 Temmoduznyeckue CBONWCTBA.

4, 3amuTHRIE CBOMCTBA.

5 IIpo4HOCTB ¥ TBEPAOCTE.

Tema 4-6. TexHomormueckne W OSKCIUTyaTallMOHHBIE CBOMCTBA  CTPOUTEIBHBIX
MmarepuanoB. OpraHudeckue BsOKYIIME Marepuaibl, pacTBOpbl W OETOHBI Ha MX OCHOBE.
Bosnyniasle BsKynue BENeCTBa.
®dusnuecKue CBOMCTBA.

XHUMHYECKUE CBOMCTBA.
TexHOI0rnYecKre CBOUCTBA.
OO61ue cBeneHus.
XapakTepHUCTUKa OCHOBHBIX I'PYIIIL.
XapakTepHucTuka OUTYMHBIX BSKYILUX BEILIECTB.
XapakTepHucTuka ac(haabTOBBIX M JIETTEBBIX paCTBOPOB M OETOHOB.
[TonsiTve o Moxy4eHUH, BaXKHeHIIne CBOMCTBA U 001aCTU IPUMEHEHUS
BO3JYIIHBIX BKYIIUX BEILECTB.
9. ['uncoBbie BsKYILME BELIECTBA.

NGO~ wWdE

Tema 7-10. IToprnananement. CrienuanbHbIe BUIBI IEMEHTOB. CTPOUTEIBHBIE PACTBOPEI.
Cyxue crpoutenbHbie cMecu. beronsl. betonnas cmecy u ee cBoiictBa. CTpykTypa GeToHa U
CBOIicTBa OeTOHA.
BbeicTpoTBEpAetOLINi TOPTIIAHLEMEHT.
Cynb(haTocToiKMiA MOPTIAH/IIEMEHT.
bBenplii 1 iBETHBIE MOPTIAHILIEMEHTHI.
Bunpr u knaccuduxarusi.
Knaccugukarus pacTBOpoB B 3aBUCUMOCTHU OT YCJIOBUH TBEPACHUS.
Knaccudukanus pacTBOpoB B 3aBUCUMOCTH OT TUIOTHOCTH.
OO11e cBOMCTBAa CTPOUTENIBHBIX PAaCTBOPOB
ChIpbeBble MaTepUalbl 715 TSHKEJIOro 0€TOHa, MX CBOMCTBAa, HOPMAaTUBHBIE

ONoGaRwWNE

TpeGoBaHusI.
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9.

10.

Pacuer cocraBa TspKenoro 6eToHa.
Metoasl hopMoBaHusl GETOHHBIX KOHCTPYKIIHMI B 3aBUCIMOCTH OT TUKCOTPOITHH

OETOHHOM cMecH U €€ y1000yKII1aIbIBAEMOCTH.

11.
12.

TennopnaxxnocTHas 00paboTka 6eToHa.
Jlo6aBku 151 0ETOHOB

Tema 11-14. XKenezoberon. Kepamuueckue Marepuansl U uzgenus. CTEKIO U CTEKIISTHHbIE
u3zenus. Metamisl 1 MeTauTnueckue u3zenus. [lonuMepHsie MaTeprasbl.

RBPBOooo~NoOR~wNE

0.
1.
12.

CymHoCTS kene300eToHa.

Buibl sxene300eTOHHBIX KOHCTPYKITUH.

HenocraTku xene300€TOHHBIX KOHCTPYKLUH.

Knaccudukanmst kKepaMU4eCKUX CTPOUTEIBHBIX MATEPHAIIOB U U3ICIIUN.
ColIpbe AJi MPOU3BO/ICTBA KEPAMUUECKUX MATEPUATIOB U U3JICIIHM.
[Ipou3BOACTBO KEPAMUYECKUX CTPOUTEIIHHBIX MATEPUAIOB U U3/ICIIHIA.
CBoiicTBa CTEKIIA.

Buap! cTexkISHHBIX U3IEINN.

W3nenus U3 meHOCTeKIa.

Bupl mosMMepHbIX MaTepUalioB.

TepmoriacTUYHbIC MOTUMEPHBIC MAaTEPUAITBI.

HckyccTBeHHBIE TOTMMEPHBIE MAaTEPUAIIBI.

Tema 15-18. Termmon3onsaIMOHHBIE M OTIEIOYHBIC Marepuaibl. [IpuponHble KaMEHHBIC

Marepuabl.

I'maparanmonHble  (HeopraHudeckue) BsDKymue BemiectBa.  OrmpeneneHue

IIJIOTHOCTHU U BA3KOCTH CBA3YIOLICTO.

ONoGa~WNE

OcHOBHasi TEXHMUECKAsl XapaKTEPUCTUKA TEIION30JIALIUOHHBIX MaTEPUAJIOB .
Tennon3oyALHMOHHbBIE MAThI.

[TenonosucTUpOIL.

O06paboTka NPUPOIHBIX KAMEHHBIX MaTEpUAJIOB.

Bo3znyminas u3BecTs.

[TopTnanauemeHt.

KapOoHaTHbIN NOPTIaHIIEMEHT.

[TnoTHOCTH ONUBI.

IHoBbIIEHHBIN YPOBEHD

Tema 1-3. Knaccudukamus CTpOUTENBHBIX MaTepuaioB. Du3nueckne W XUMHUYCCKUE
CBOMCTBA CTPOUTENBHBIX MaTepHaoB. MexaHM4YeCKHUEe CBOMCTBA CTPOUTENIbHBIX MaTepuasoB.

1.

2
3.
4.
5

Tema

HckyccTBEeHHBIE CTPOUTENBbHBIE MAaTEPUAJIbl U U3/
I'mapodusnueckne cBOMCTBA.

AKyCTHYECKHE CBOMCTBA MaTepUaJIOB.

[TonsiTve 0 HaIEKHOCTU U JOCTOBEPHOCTH PE3YJITATOB UCCIEAOBAHNN.
N3HOCOCTONKOCTD U JepOPMATUBHOCTD (YIPYTOCTh, INTACTUYHOCTH ).

4-6. TexHOMOTHMYECKHE W OKCIUIyaTallHOHHBIE CBOWCTBa CTPOUTENIBHBIX

MarepuasioB. OpraHuvecKue BsOKYIIHE MaTepuaibl, PacTBOpPHl M OETOHBI Ha WX OCHOBE.
Bo3ayuiHble BSOKYIIHE BENIECTBA.

NoookrwbdPE

MexaHnyeckue CBONUCTBA.

OKCIUTyaTallMOHHBIE CBOMCTBA.

CrangapTu3anysi CTpOUTENBHBIX MaTEPHAIIOB.

Knaccudukanus opraHMuecKux BsSHKYIIMX BEIIECTB.
TpeboBaHMs K KaueCTBY.

Knaccudukanus, MapkupoBKa, COCTaB, CBOWCTBA, IPUMEHEHUE.
Knaccugukanus, MapkiupoBKa, COCTaB, CBOMCTBA, IPUMEHEHHUE.

67



8.
9.
10.

Tema 7

OO0u1me cBeieHUs O BSOHKYIIMX BEIECTBAX M UX Kiaccu(uKaus.
M3BecTh BO3MyIIHAS CTPOUTENBHASL.
Kunkoe crekio.

-10. Ioptnanauement. CriennanbHbIe BUIBI IIEMEHTOB. CTPOUTEIHHBIC PACTBOPBHI.

Cyxue crpoutenbHbie cMecu. betonsl. beronnas cmech u ee cBorictBa. CTpykTypa OeTOHA U
CBOHCTBa OeTOHA.

1.
2.
3.
4.
5.
KOMITOHEHTOB.
6.
7.
8.
9.
10.
11.

I'uapodoOHBIN MOPTIAHIIEMEHT.

[[1akonopTIaHALIEMEHT.

CrpouTenbHble paCTBOPEI.

Knaccudukanus CTpouTeNbHBIX PACTBOPOB IO BTy BSIKYIIIETO.
Knaccugukaius pacTBOpOB B 3aBUCHMOCTH OT KOJIMYECTBEHHOTO COOTHOIICHHUS

Knaccudukanus pacTBOPOB 10 Ha3HAYCHUIO.
Knaccudukanus 66TOHOB U OTIIMYUTEILHBIC CBOMCTBA.
CsolicTBa OETOHHOM cMecH U OeTOHa.

VYkiaaka v yIUIOTHEHHEe OETOHHOUM cMecH

TBepaenue OeToHa.

Oco0eHHOCTH 3UMHETO OETOHUPOBAHMUS.

Tema 11-14. XKenezoberon. Kepamuueckue Marepuansl U uzzgenus. CTEKIO U CTEKIISTHHbIE
u3zenus. Metamisl 1 MeTauTnueckue u3zenus. [lonuMepHsie MaTepuasbl.

BOoo~Noa~LONE

0.
11.

IIpeumyiecTBa 1 HETOCTATKH.

[TonoxkurenpHbIE Ka4ecTBa KEIe300€TOHHBIX KOHCTPYKIUH.
OO61pre cBeIeHUs 0 KEPpAMUUYECKUX CTPOUTEIbHBIX MaTepHallax U U3JEIHsIX.
CBoiicTBa, NPUMEHEHHE.

Knaccugukarus, TeXHOIOTHYECKUE CBOMCTBA.

OO611re TeXHOJIOTHYECKUE TPOIIECChI

Buasl nucToBoro crekina.

CuTaiel ¥ IUTaKOCUTAILIBI.

Marepuansl Ha OCHOBE CTEKJIOBOJIOKHA.

CocraB noiaumepa.

Buapl monmmMepoB, mpuMeHsieMbIE B CTPOUTEIHCTBE.

Tema 15-18. Teruton3osIIMOHHBIE W OTIEIOYHBIE Marepuanbl. [IpupoaHble KaMeHHBIE

MaTepualbl.

FI/II[paTaI_II/IOHHBIe (HeOpFaHI/I‘-ICCKI/Ie) BAXKYIIHUE  BCHICCTBA. OnpeneHeHHe

IJIOTHOCTHU U BA3KOCTH CBA3YIOLICTO.

NoookrwbdPE

Tenmon30aaHOHHbBIN CIION.

MuHepanoBaTHbIE TPOIIMBHBIE MATHI.

OO01mIre cBeACHUS.

Knaccudukanus npupoHbIX KaMEHHBIX U3EJINH.
I'mapaBnuyeckas U3BECTh.
[I1akonopTIaHALIEMEHT.

I1710THOCTB KUJKUX MaTEPUATIOB.

4.4. Memoouueckue yKkazanus no HANUCAHUI OOKIA008

[Tepen

TEM, KaK MPHUCTYIIUTL K HAIIMCAHUIO HAYYHOI'O TCKCTA, BaAXXHO p3.306paTBCSI,

KAaKOBa WCTHHHAS 1I€JIb BAlIEr0 Hay4HOTO TEKCTa - 3TO IOMOXKET BaM Pa3yMHO paclpeleiuThb
CBOU CHUJIBI U BpEMSI.

Bo-nepBbIX, CHavama HYXXHO OIPENENHUTHCA C HMIAEEH HAYyYHOrO TEKCTa, a JJIA JTOrO
HEOOXO/MMO HAay4HUThCS JHMOO OTHOCHTHCS K pa3HBIM SBICHUSAM M (DakTaM HECKOJIbKO
KPUTHYECKH (CBOSI M€ — KaK MHas TOYKa 3pEHusi), TMOO HAyYUTHCS YBIEKAThCS KAKUMHU-TO
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U3BECTHBIMU HJICSIMU, KOTOPBIE HYXAAIOTCS B J0paOOTKe (MAes — Kak ONTHMHUCTUYECKas
MO3WIIMS W HAMpPaBICHHOCTh HA JaJbHEHIIee COBEPIICHCTBOBAHHE YXE H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCSI OPraHU30BBIBATH CBOE BPEMS.

[Tucatp cienyer SICHO W TOHATHO, CTAapasCh OCHOBHBIC IMOJIOKEHHS (OPMYIUPOBATH
YeTKO M HEIBYCMBICICHHO (YTOOBI W camMOMy TMOHSITHO ObUIO), a TakXe CTPEeMsCh
CTPYKTYPUPOBATh CBOM TEKCT.

Cucrematuzansi ¥ aHaIU3 M3YYCHHOW JUTEpaTypbl IO MpoOJieMe HCCIeIOBAHMS
MO3BOJISIIOT CTYJICHTY Halucarb padory.

Pabounii BapuaHT TekcTa JIOKJIaZa MPEJOCTaBIIETCS PYKOBOAMUTENIO Ha MpoBepKy. Ha
OCHOBe pabouero BapuaHTa TEKCTa PYKOBOJIUTEIL BMECT€ CO CTYACHTOM OOCYKOaeT
BO3MOXXHOCTH JIOPa0OTKH TEKCTa, €ro oopmiieHue.

Cmpykmypa ookniaoa:

— Brenenme (He Oomee 3-4 crpanwmir). Bo BBemeHuun HEOOXOAMMO OOOCHOBATH BBIOOP
TEMBI, €€ aKTYaJIbHOCTh, OYEPTHTh 00JACTh MCCIICAOBAHMS, OOBEKT UCCIIEIOBAHMS, OCHOBHBIC
LEJIN ¥ 3a]1a41 UCCIICTOBAHMS.

— OcHOBHasl 4aCTh COCTOUT M3 2-3 pa3jenioB. B HUX pacKpbIBaeTCsl CyTh UCCIEIYyEeMOit
poOJIEMBI, TIPOBOAUTCS 0030p MUPOBOM JIUTEPATypbl H MCTOYHUKOB MHTEpHET MO mpeaMery
WCCIICIOBAHMSI, B KOTOPOM JIAaeTCsl XapaKTEPUCTHKA CTENEHH pa3pabOTaHHOCTH MPOOJIEMBI U
aBTOPCKasl aHAIUTUYECKas OIICHKA OCHOBHBIX TEOPETHYECKHX IOJXOJOB K €€ PCIICHHIO.
Wznoxenne Martepuasnia HE IODKHO OrPAaHHYMBATHCS JIMIIb ONHCATENBHBIM IOAXOJOM K
PacKpbITHIO BBIOpaHHOH Tembl. OHO TakKe IODKHO COAEp)KaTb COOCTBEHHOE BHUJCHUE
paccMaTpuBaeMoil POOIEMbl U M3JI0KEHHUE COOCTBEHHON TOYKM 3PEHHS Ha BO3MOKHBIC ITYTH
€c peleHHUs.

— 3akmouenue (1-2 ctpanunpl). B 3aKkiitoueHUU KpaTKO W3JIAraioTCsl JOCTUTHYTBIE NPU
M3YYEHHUH MTPOOJIEMBI eI, IEPCIIEKTUBBI Pa3BUTHUS UCCIIEyEMOTO BOIIPOCa

— CHHCOK HCIOJIb30BaHHOU JUTepaTypbl (He MeHblne 10 UCTOYHUKOB), B ajl(aBUTHOM
nopsiike, OQOPMIICHHBIE B COOTBETCTBHM C MPHHATBIMH TpaBWJIaMH. B cIucok
WCTIOJB30BAHHOW JIUTEPATyphl PEKOMEHIYeTCS BKIOYAaTh pabOThl OTEYECTBEHHBIX H
3apyOeXHBIX aBTOPOB, B TOM YHCJIE CTaThH, OMTyOJIMKOBAHHBIC B HAYYHBIX )KypHaJlax B TEUCHUE
MoCJIeTHUX 3-X JIET ¥ CCHUTKU Ha pecypcsl cetn MHTepHeT.

— Ilpunoxxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k opopmaenuio:

— TEKCT C OJTHOM CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— kerub mpudra 14;

— MEXCTpPOYHOE paccTosHue 1,5;

— TOJs: CBEepXYy 2,5 cM, cHU3Y — 2,5 cMm, ciieBa - 3 cMm, crpasa 1,5 cwm;
— pedepat gomxKeH ObITh MPEACTABICH B COPOIIIOPOBAHHOM BH/IE.

Topsook 3awumer doxnaoa:

Ha 3amury gokiaga oTBOAUTCS 5-7 MUHYT BPEMEHH, B X0JI€ KOTOPOTO CTYAEHT JIOJKEH
1oka3atb CBOOOJIHOE BJIQJICHUE MaTepUAIOM IO 3asBieHHOW Teme. [Ipu 3ammuTe nOKIaaa
NIPUBETCTBYETCS MCIOIb30BAHNE MYJIbTUMEIHA-TIPE3CHTAIIHH.

Jloknam OIEHUBAETCS IO CICAYIONUM KPUTEPHUSIM: COONIOJICHHE TpeOOBaHUI K €ro
oopMIIeHHIO; HEOOXOAUMOCTh U JTIOCTATOYHOCTH IS PACKPBITHS TEMbI MPUBEICHHON B TEKCTE
JOKJIaja uH(OpMAIIMK; YMEHUE CTYJeHTa CBOOOJHO M3J1araTb OCHOBHBIC HJICH, OTPaKCHHBIC B
JIOKJIaJIe; CIOCOOHOCTh CTYJCHTA TOHSTH CYTh 33aJaBaeMbIX MPEMOJaBaTEIeM M COKYPCHUKAMH
BOIMPOCOB U CHOPMYITHPOBATH TOYHBIC OTBETHI HA HHX.

Kpumepuu oyenxu:
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Oyenka «omauyHoy» BBICTABISIETCS CTYIEHTY, €CIIM B AOKJIAJE CTYIEHT MCUEPIBIBAIOLIE,
MOCIIE0BATENbHO, YETKO M JIOTHUECKH CTPOMHO H3JIaraeT Marepual; CBOOOJHO CIpaBIseTCs C
3a7layaMM, BOIIpOCAaMHU M JIPYIMMM BHJIaMU IPUMEHEHUs 3HAHUMN; UCIOJb3YET JUIsl HAallUCAHUs
JOKJIaJjla COBPEMEHHbIE Hay4yHble MaTepHalibl, aHAIU3UPYET TMOJIYyYCHHYI0 HH(POPMAIHIO;
IIPOSIBIISIET CAMOCTOSATEIBLHOCTD IIPU HAIIMCAHUU JI0KJIa/1a.

Oyenka «xopouioy» BBICTABISAETCA CTYIEHTY, €CIM KAaueCTBO BBINOJHEHUS JOKJIaaa
JI0CTaTOYHO BbICOKOE. CTY/IEHT TBEP/IO 3HAET MaTepuall, FPaMOTHO U 110 CYLIECTBY U3JIAraer ero,
HE JI0ITYCKasl CYLIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOCHI 10 TEME JOKJIAJIA.

Oyenka «yo0oenremeopumenvHo» BbBICTABISAETCA CTYAEHTY, €CIM MaTepual JoKiIaja
U3JIaraeTcsi 4YaCTUYHO, HO MPOOEbl HE HOCAT CYIIECTBEHHOI'O XapaKTepa, CTYACHT IOIyCKaeT
HETOYHOCTH U OMIMOKM IMPH 3aIIUTE AOKJIA/Aa, Ja€T HEAOCTATOUHO MPABUIbHBIE (POPMYIUPOBKH,
HAOJI0IAI0TCS HAPYIICHUS JIOTHYECKON MTOCIEI0BATEIbHOCTH B U3JI0KEHUH MaTepHara.

Oyenxa «Hey0061emeopumenbHo» BBICTABISETCS CTYINEHTY, €CIIM OH HE IMOATOTOBMII
JOKJIaJ WM JONMYCTWJI CyIlecTBeHHble OmUOKUA. CTyOeHT HEYBEpeHHO H3JaraeT marepHuall
JIOKJIaJia, HE OTBEYAET Ha BOIIPOCHI IIPENOIaBATENS.

TeMbI 1OKJI210B
ba3oBblii ypoBeHb

1. VHHKaNbHOE NPUMEHEHUE KEPAMMYECKHUX MATEpUAIOB B COBPEMEHHOU
TEXHUKE.

2. KoMmo3utHsle MaTepuasl B HAyKe U TEXHUKE

3. ®dTop-nonumepsl. CBOWCTBA U IPUMEHEHUE.

4, Marepuansl Jyisi KOPOHAPHOTO CTEHTUPOBAHMS (COCYIOB CEPALIA).

5. DOKCHepUMEHTAIbHBIE METOJbl TOCTPOSHUSI JuarpaMm COCTOSHUN U

aQHAJIN3 WX OCHOBHBIX THUMOB. CBSI3b MEKIy JAMArpaMMaMH COCTOSHUS M CBOWCTBAMH
crutaBoB (mpaBuiio KypHakosa).

6. MenuuuHckue MaTtepuanbl. TpeOoBaHMs, TpPEIBSIBIIEMbIe K JTaHHBIM
MaTepHajaM.

7. CpaBHUTENBHBIE XaPAKTEPUCTUKHU I1ACTMACCHI U CTAJIH.

8. OKCUHHUTPHUIHBIE TTOKPBITHS.

9. [TopoiikoBbie MaTepHabl.

10. ATIOMUHUH U CILIaBbI HAa €70 OCHOBE.

11. MHorokoMnoHeHTHBIE CINIaBEI HA OCHOBE MEIU.

12. [{upkoHMIA U CIUIaBBI HA MO0 OCHOBE.

13. TuTaH 1 ero CruiaBbl.

14. TyromiaBkue MeTasIbl U CIIaBbl HA UX OCHOBE.

15. Marepuansl ¢ TamMsITbi0 GOPMBI.

16. BeicokoaHepreTuyecke MarHuThl.

17. Snepnas sHepreTuka Poccun: mepcreKTuBbl pa3BUTHS.

IHoBbIIEHHBIN YPOBEHD

Marepuanbl COBpEMEHHON SHEPTETUKH.
Meramiosenenue.
KoHCTpyKIIMOHHBIE 27IEMEHTHI AKTUBHOM 30HBI SP.
CpaBHUTENBHBIE XapaKTEPUCTUKU TUTaHA U TaHTala. [I[puMenenune
Panuanyionnsie 1eekThl B KprUcTaiax.
DKOJIOTUYECKHUE BOIIPOCHI 3aXOPOHEHUS SIAEPHBIX OTXO/I0B.
BnnsHMe erupoBaHus Ha CBOMCTBA METAJLIOB.
PannannoHHas CTOMKOCTb MaTepHaIOB.
[TosryueHne MOHOKPHUCTAIUIOB U aMOP(HBIX METaJIJIOB.
0. B3anMoCBs3b MeXIy COBEPILICHCTBOBAHHUEM MAaTEPUAIOB U Pa3BUTUEM
HAyKU U TEXHUKH.

11. OU3NKO-MEXaHUYECKHUE CBOWCTBA METAIJIOB U CIIOCOOBI OMpENeNeH s UX
KOJIMYECTBEHHBIX XapaKTEPUCTUK

RBoOoo~Noa~wONE
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12. HanoMarepuansl B COBpEMEHHOM MUPE: BPE WU 10JIb3A.

13. KocMmuueckue maTepuartsbl.

14. TexHUYeCcKre KUJIKOCTH U Ta3bl

15. Heoprannueckue HeMeTauIMUECKUe MaTepraibl B COBPEMEHHOM TEXHHUKE
16. YHUKaIbHBIE CBOWCTBA raHUs U €r0 PHUMEHEHHE.

17. CaMbIX OIMACHBIX MUHEPAJIOB Ui YeJIOBEKa.

4.5. Memoouueckue ykazanus no no020mosKe K 9K3aMeH)

Lenp sk3amMeHa — 3aBEPLIUTh KypC H3Y4YEHHMS] KOHKPETHOM IUCIMIUIMHBI, OLIEHHUTH
YPOBEHb MOJYYEHHBIX CTYIACHTOM 3HaHUHW. [IpaBuibHas MOArOTOBKAa K SK3aMEHY IO3BOJISET
IOHSTH JIOTMKY BCEro npeamera B LejaoM. HoBble 3HaHMS CTYIEHT IOJIy4aeT HE TOJbKO U3
JIEKIMHA U CEMUHAPCKHUX 3aHSATHI, HO U B pe3yibTaTe CaMOCTOSATEIbHON paboThl. B TOM umcie
u3y4das OTAEJbHbIE TEMbI (IPOOIEMBI), IPEUIOKEHHBIE JJII CAMOCTOSATENbHOIO n3ydeHus. [Ipu
MOJTOTOBKE K 3K3aMEHY CJIeIyeT HCIOIb30BaTh y4EeOHYIO JIUTEPATypy, NMpeAHA3HAYCHHYIO, O
U3YYEHHIO TUCIUILTMHBI «CTPOUTENIbHBIE MAaTePUAIIBIY.

Cy1iecTBYIOT pa3Hble IpUeMbl pabOThI C MAaTEPUATIOM.

1. Camoe 1y1aBHOE TOHSATH MaTepHuai, pazodparbcs B HeM. OYeHb MOJE3HO COCTaBIIATH
IUTAaHBI KOHKPETHBIX TeM M JepiKaTh X B yMe («IUIaH B yMe»), a He 3a3yOpuBaTh BCIO TEMY
MOJIHOCTBIO «OT» U «10». MOKHO Takke IPAKTUKOBATh HAIMCAHUE BOIIPOCOB B BUJE KPATKOTO
U3JI0KEHUS MaTepuana.

2. 3ayuuBaeMbIii MaTepual Jydiie pa3OuTh HAa CMBICIOBBIC KYCKH, CTapasiCh, 4TOOBI MX
KOJIMYECTBO HE MpeBbImano ceMu. CMBICIOBBIE KyCKH MaTepuana HEOOXOAUMO YKPYHHSTh U
0000mIaTe, BbIpakas TJIABHYIO MBICTh OMHOW (pa3oil. TeKCT MOKHO CHIIBHO COKpPATHTh,
MPEJICTABUB €0 B BUJE CXEMbI THUIIA «3BE3/bI», «1€PEBaY, «CKOOKMU» H T.II.

3. K tpynHo 3amomMuHaeMoMy MaTepuaigy HEOOXOJMMO BO3BpAlllaThCs HECKOJIBKO pas,
MIPOCMATPUBATh €r0 B TEUEHUE HECKOJIBKHX MUHYT BEYEPOM, a 3aTEM €Ille pa3 —yTPOM.

4. Ilepecka3 TekcTa CBOMMHM CJIOBaMHU IMPHUBOJIUT K JIUIIEMY €ro 3allOMMHAHUIO, YEM
MHOTOKPAaTHOE YTEHUE, IMOCKOJIbKY 3TO aKTHUBHAs, OPTaHW30BaHHAs IEJIbI0 YMCTBEHHas pabora.
BooOme roBops, mrobas aHaiuTHdeckas paboTa € TEKCTOM HPUBOJUT K €ro JydiieMy
3aIIOMHHAHUIO.

5.Mcnonb3yii pa3Hble IPUEMBI 3AIIOMUHAHHUS - 3PUTEIBHO, HA CIyX, MUCbMEHHO.

Taxxke npH MOArOTOBKE K OSK3aMEHy ClelyeT BHHUMATENbHO BYHUTHIBATHCS B
(GbOopMyIMPOBKY BOIIPOCAa U YTOYHUTH BO3HHKIIHME HEICHOCTH BO BpeMs IMpeldK3aMeHallMOHHOM
KOHCYJIbTAIINH.

Bonpocel Kk 3k3ameny
ba3oBblii ypoBeHb

1. Knaccugukaius cTpouTeabHbIX MaTepHAIOB

2. ®usnyecKue CBOMCTBA CTPOUTEIBHBIX MaTEPUAJIOB

3. Tennodusnyueckue cBOMCTBAa CTPOUTENBHBIX MaTEPUAIOB

4. XHUMHUYECKUE CBOMCTBA CTPOUTEIILHBIX MATEPHUAJIOB

5. TexHoNMOrMYeCKHe W CleNUalbHble (U3MUECKHE CBOMCTBA CTPOUTENBHBIX
MaTepHaoB

6. [TpupoaHble KaMEHHBIE MaTepHAaIbI

7. ChIpbe 1S TOTydeHHsI KePaMHUYECKOTO KAPITHYA.

8. Kepamunuecknue creHoBble MaTepuaybl. CBoicTBa. VcmbITaHMs KepaMHUECKOTro
KApIIAYa

9. Bosznyminas ctpoutenbHas H3BECTh

10. JKungkoe crekiio.

11. ['uppaBnuueckast U3BECTh

12. CTOUKOCTh IIEMEHTHOTO KaMH$ (3 BUIa KOPPO3UH)

13. LleMeHTBI ¢ MUHEPATIBLHBIMH T0OABKaMHU.
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14,
15.
16.
17.
18.
19.
20.
21.
HUCIBITAaHUH
22.
23.
24,
25.
26.
27.

[IlrakonopTiIaHAUEMEHT

Matepuaibl A TSOKETIOTo O€ToHA: BsDKYIIEe, BoIa, J00aBKH

beronnas cmecs. Ee cocTaB u cBOMCTBa

Jlerkue 6eTona. Kimaccudukamnus. CBoricTBa

IIeHOOETOHBDI.

CBolCTBa CTPOUTENBHBIX PaCTBOPOB. METO/1bl UCTIBITAHUI

AcbecToneMeHTHBIC H3aeHsa. AcoecT

Oprannueckue BspKymme BemectBa. Kmaccudukamusa. CporictBa. Mertoapl

Jlecuble matepuaibsl. CTpOCHHE JPEBECHHBI

[TunomaTtepransl 1 KOMIO3ULMOHHBIE JPEBECHBIE MATEPHAIIbI

CocraB 1 CBOWCTBA ITACTMACC

Kpacounsie matepuansl. Kitaccugukariysi KpaCOYHBIX COCTaBOB
Termmon3oAnroHHbIE MaTEPUAIIbL

Merannnueckue matepuaisl. OCHOBBI MOJIYYEHHUS YyryHa M ctanu. W3penus us3

YCPHBIX MCTAJIJIOB.

28.
29.

Crioco0b! ynmpouHeHHs CTalleit 1 0COOCHHOCTH UX MTOBEICHUS MPH HarPEBaHHH.
3ammra MOJIMMEPHBIX KOHCTPYKLUUI OT BO3rOpaHMs, HErOprYMe MOJIMMEPHbIE

KOMITO3UIIUOHHBIC MaTCpUaJibl

30.
31.

CroucThle MIAaCTHKU.
3aHII/ITa IMOJIMMECPHBIX KOHCTPYKLII/If/'I OT BO3TrOpaHusA, HErOprovYuc IOJMMCPHLBIC

KOMITIO3MIITMOHHBIC MAaTCPHAJIbI.

32.
33.
34.
35.
36.
37.
38.
39.
40.
ITenonnacTel.

NN E

HU3TOTOBJICHUA

9.

10.
11.
12.
13.
14.
15.
16.
17.

OKcmlyaTtauus JepeBSHHbBIX U IUIACTMACCOBBIX KOHCTPYKLIMM

O hekTHBHOCTh NPUMEHEHUS IEPEBSIHHBIX KOHCTPYKIUIA.

Mexanuueckas 00paboTKa U CTHIKOBAaHUE JIPEBECUHBI U TJIACTMACC.

[Ton6op cocrasa Tsxenoro 6erona. KoppekTupoBka coctaBa

Hepaspymaromye MeTo 16l KOHTPOJISE KaueCcTBa OETOHHBIX KOHCTPYKIIUH
Apwmarypa Juis xKene300€TOHHBIX KOHCTPYKIIMH

OO6cnenoBanue AepeBSIHHBIX KOHCTPYKIIUH.

KoHCTpyKIIMOHHBIE TIACTMACCHI, CTEKJIOIUIACTHUK.

N3roToBneHne KOHCTPYKIMM M3 IutacTMacc. KOHCTpYKIIMOHHBIE IUIACTMACCHI.

IHoBbIlIEHHBIE YPOBEHb
CBs13b cOCTaBa, CTPYKTYPBI U CBOICTB CTPOUTEIBHBIX MaTEPHAIIOB
I'mapodusnueckue cBONCTBAa CTPOUTENIBHBIX MaTepHUajIoB
MexaHnyeckne CBOMCTBA CTPOUTENIBHBIX MAaTEPUATIOB
PannoakTMBHOCTE CTPOUTENBHBIX MaTEPUAJIOB
Komno3ummonsble Matepuasl
Kepamunueckue marepuans! u uznenus. Knaccupuxarms.
Cnoco0ObI TPOU3BOICTBA KEPAMUYECKUX MAaTEPUATIOB U U3JCIIUMN.
Heopranmueckoe  Bsbkymiee — BemiectBa.  Kiaccudukamus.  Texnomorus

['uncoBsie Bspkymue BemiecTBa. CBolicTBa. MeTO/bl UCTIBITAHUN
KucnoroynopHslii HeMEHT

[Toprnanaiement. CocraB kiuHKepa. CriocoObl MPOU3BOICTBA
CBolicTBa OpTJIaHALIEMEHTA. METO bl UCTIBITAHUI
IlynonanoBbIid MOPTIAHALEMEHT.

beronsl. Knaccuduxarms

beronnas cmech. Ee cocTaB 1 cBOlicTBa

Jlerkue Getona. Knaccuduxamms. CpoiicTBa

[TeHOOETOHEL.
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18. CBolicTBa CTPOUTENBHBIX PAaCTBOPOB. MeTOAbI UCTIBITAHUI

19. AcOecTorieMeHTHBIE U3eius. AcOect

20. Marepuansl Ha  OCHOBE OpraHMYECKUMX  BSOKymHMX. KpoBenbHble U
TUAPOU3OJISILIMOHHBIE MaTEPUAIIBI

21. Jlecuble matepuaibl. CBOMCTBA JPEBECUHBI

22. [TunomaTepuasbl 1 KOMIO3UIIMOHHBIE APEBECHBIE MaTEPHAIIBI

23. CocraB 1 cBOICTBA IJIACTMACC

24, Kpacounsie matepuansl. Knaccudukaius KpacOYHbIX COCTaBOB

25. AKyCTHYECKHE MaTepHalIbl: 3BYKOIIOTJIOMIAIOIINE U 3BYKOH3OJISIIHOHHBIC

26. Mertamnnueckue Mmatepuainbl. OCHOBBI IOJTYyYEHUS UyTyHa U CTaNH.

27. W3 nenust U3 4epHbIX METAJIOB.

28. YraepoaucTele W JIETUPOBaHHBIE CTalM: COCTaB, CBOWCTBA, KiaccuUKalus,
MapKHPOBKa, MEXaHUYECKUE XapPAKTEPUCTUKH.

29. D¢ heKTUBHOCTh TPUMEHEHUS ACPEBIHHBIX KOHCTPYKITUH.

30. 3ammTa AepeBsIHHbIX KOHCTPYKIIUI OT THUECHUSI.

31. 3amura 1epeBsIHHbIX KOHCTPYKLUI OT BO3TOpaHHUS.

32. [IKM cnenuanbHOTro Ha3HAYEHUSI B CTPOUTEIIHCTBE.

33. TpaHcropTHpPOBaHKE U MOHTAX MaTEPHAIIOB.

34. DU3MKO-MEXAHNYECKUE CBOMCTBA IUIACTMACCOBBIX CTPOUTEIbHBIX KOHCTPYKIIUN

35. TBepaeHue nopTiIaHAIICMEHTA.

36. [TocTosiHHBIE HATPY3KH B CTPOUTEIBHBIX MaTepHajax.

37. HopMmaTuBHbIE 1 pacueTHbIC 3HAYCHHS COIPOTUBIICHUI MaTEpPUaIOB U Harpy30K.

38.  YcwuieHue cOCTaBHBIX JIEPEBSIHHBIX OAJIOK.

39. KoHCTpyKIIMOHHBIE MIIACTMACCHI, CHHTETUYECKHE CMOJIBI.

40. KoHcTpykumonHbIe racTMacchl. Bo3ayxoHenpoHuiaeMble TKaHu.

KoHTpoJib camocTosiTe/IbHOMH padoThI CTY/ICHTOB
KoHTtpoiab camocTosTenbHOM paboThl MPOBOAUTCS MPENOAaBATENIEM B ayAUTOPUH.
[IpenycMOTpeHbl ClEayIOIMIME BHbI KOHTPOJIA: coOeceoBaHHE, OIEHKA BBIMOIHEHUS
JIOKJIaJia U €ro MPE3EHTALNH.
[TogpoOHBIE KpUTEpPUU OIEHWBAHMS KOMIIETCHIMM TpuBeaeHb B (DOHIE OIEeHOYHBIX
CPEICTB AJIs IPOBEICHMS TEKYIIEH U TPOMEXKYTOUHOM aTTeCTal|H.

Cnucok smmreparypsl s BoinojHeHusi CPC
IlepeyeHb 0CHOBHOI JTUTEPaTyPbI
1. HlysaeBa E.A. MarepuanoBeaenue [DneKTpoHHBIN pecypc]: HeMeTalUIMYecKue Hu
Komno3uonuele Matepuansl. Kypc mnexnuit/ IllyBaea E.A., IlepmunoB A.C.—
DOnekTpoH. TekcToBble maHHble.— M.: M3natensckuit JJom MUCuC, 2013.— 77 c.—
Pexxum noctyma: http:// www.iprbookshop.ru/56261.— 9bC «IPRbooks», o maposto
2. Typununa B.JO. MarepuanoBenenue [DneKTpoHHBIH pecypc]: MexaHH4YecKHe CBOMCTBa
MeTaiioB. Tepmuueckas o0paboTka MetauioB. CriennaiabHble CTAJIM U CIUIaBbl. Y4eOHOe
nocobue/ Typuwinna B.}O.— DnexTpoH. TekcToBble naHHble.— M.: M3natensckuit JJom
MUCuC, 2013.— 154 c.— Pexxum nmoctyma: http://www.iprbookshop.ru/56262.— 3bC
«IPRbooksy, mo mapoto
IlepeyeHnb 10NMOJHUTEIBHOI JTUTEPATYPHI
1. MarepuanoBeaenue [DneKTpoHHBIN pecypc]: ydebnoe mocoome/ FO.I1. 3emckoB [u
Ip.].— DNEeKTpOoH. TEeKCTOBbIE HaHHbIe.— Boponex: Boponexckuil rocynapcTBeHHBIN
YHUBEPCHTET WHXeHepHbIX TexHojormid, 2013.— 200 c.— Pexum pocryna:
http://www.iprbookshop.ru/47426.— 3BC «IPRbooks», 1o mapoto.
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