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1. lesan u 32124 U3yYeHUSs] TUCHUTLIHHBI

Lensmu  ocBoeHus AUCHMIUIMHBI ~ «COBpPEMEHHBIE CTPOMTENIbHBIE MaTepualibl U
KOHCTPYKIIUN SBIISIOTCS:
- IPUBUTHE CTYACHTaM TBEPAbIX 3HAHUM 110 TEOPUU CTPOUTEILHBIX MAaTEPUATIOB
- (dopMmupoBaHHs y CTYIEHTOB IPEACTAaBICHUS O B3aUMOCBS3M MaTepuaia M KOHCTPYKLHUU,
MPEIONPECIAIONe BbIOOp M ONTHMH3AIMI0 CBOWCTB CTPOWTEIHLHOTO MaTepualia, HUCXOJIs W3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKLUN U TpeOyeMoil T0JIrOBEYHOCTH
- OBJIaJICHUE CTYJEHTAMU MPAKTHUYECKUMU METOJAaMHU OIpPEAeNeHUs NPOYHOCTH, KECTKOCTH,
YCTOMYMBOCTU CTPOUTEIBHBIX MaTepUAJIOB
- pa3BUTHE CTYJIEHTAaMH IEJIOCTHOIO U KOMIUIEKCHOTO TMPEACTaBICHUSI MPOEKTUPOBAHUSA,
W3TOTOBJICHHSI, MOHTa)Ka, SKCIUTyaTallud CTPOUTENIBHBIX MAaTEPUAJIOB

3ajauaMu  M3ydeHUs AMCUUIUIMHBL «COBpPEMEHHBbIE CTPOMTEIbHBIE MaTepUalbl U
KOHCTPYKLIUN» SIBJISIOTCS:
- ONpeAETCHUE CTPOMTEIbHBIX MaTEpHallOB, CUCTEMAaTH3alMs M KiaccuUKalus OOBEKTOB, UX
UCCIIE/IOBaHMS, YTOUHEHHE 00J1aCTH PallMOHAIBHOTO MPUMEHEHUS, a TAKXKE MEPCIIEKTUB PA3BUTHUS U
nyTeil COBepIIEeHCTBOBAHNUS;
- MpEACTaBIEHUE TEOPETHUUECKUX IOJIOKEHUM, H3Y4YEHHE COCTaBa, CTPYKTYPbl U TEXHOJOTUHU
HOJy4YEeHUs OCHOBHBIX CTPOUTEIbHBIX MAaTEpUAJIOB C 3aJlaHHBIMH CBOMCTBAMU W3 MPHUPOJHOIO U
TEXHOIC€HHOI'O CBIPbS, CYIIECTBYIOLUIMX METOJIOB KOHTPOJIS CBOMCTB M KauecTBa CTPOMUTENBbHBIX
MaTepHajoB, pAacCYETHbIX U KOHCTPYKTHUBHBIX CXEM, METO/J0B, OCHOBHBIX IPUHIUIIOB
NPOCKTHPOBAHUS  CTPOUTEIBHBIX MAaTEpPHATOB C (PU3HUECKUM  COJECpKAHHUEM pPelIaeMbIX
MH)KEHEPHBIX 3a/1a4;
- HapabOTKy NMPaKTHUYECKUX W METOJWYECKUX HABBIKOB NMPHUMEHEHHS CTPOUTEIBHBIX MaTepHAIIOB
IpY IPOEKTUPOBAHUY 3/1aHUI U COOPYKEHHIA;
- (hopmupoBaHre HEOOXOAUMOIN UHKEHEPHON MHTYHUIIMH U [J1a30Mepa.

B pe3yabTare 0CBOCHUS IMCHUIUIMHBI CTYACHTHI 10JKHbI:
3HaTh:
- MeToabl (POPMHUPOBAHMS y CTYACHTOB CHUCTEMBI 3HAHWW 00 OCHOBHBIX JTamaxXx U OCOOCHHOCTSX
Pa3BUTHS BU3YalIbHBIX CUCTEM PACCEJICHHUS;
- MeToAbl CPOPMHUPOBAHUS NPEACTABIECHUI O NMPUPOIHO-TEXHOTCHHBIX KOMIIOHEHTAaX TOPOJCKON
cpenbl;
- BapHaHThl PACCMOTPEHUSI OCOOCHHOCTH aAHTPOIOTEHHOTO BO3ACHCTBUS Ha OKPYKAIOUIYIO
BU3YAJIIBHYIO CPENY;
- CHOC06BI paCKpBITI/ISI npe)lMeTa, METOIOB U 3a1a4 DKOJIOTUHU 6OJ'IBIHI/IX FOpO)IOB;
YMeTh:
- BI)I6I/IpaTB 158 peaJ'II/ISOBBIBaTB METOObI BEACHU S HayIIHBIX HCCHeHOBaHHﬁ;
- (hopmynupoBaTh PUINKO-MATEMATHIECKYIO TIOCTAHOBKY 3a/1a41 UCCIICIOBAHMUS,
- paHI/IOHaJIBHO l'IJ'IaHI/IPOBaTB BKCHepI/IMeHTaJ'II)HI)Ie HUCCICOOBaHUA,
- aHanu3UpoBaTh W 0000IaTh pe3yabTaThl HCCICIOBAaHHUM, ITOBOAUTH WX 10 MPAKTHUYECKON
peanu3anuu;
Baagern:
- OCHOBHBIMH ITOHATUAMHU Hay‘-IHI)IX I/ICCJ'IG,ZIOBaHI/Iﬁ " Uux MGTO}IOHOFHP'I;
- HaBbIKAMU aHaJIN3a Pe3ylbTarbl UCCIETOBAHUN;
- HaBBIKAMH BI)I60pa METOLOB HpOBe)IeHI/ISI 158 paHI/IOHaJ'II)HOI‘O HJ'IaHI/IPOBaHI/IH HaytlHI)IX
HCCJIeIOBaHUT;
- IOCJIEIOBATENIbHOCTHIO BEACHUS HAYYHBIX UCCIIEI0BAHUN;

Crynentsl, oOydvaroniuecs Ha 3a04Ho (opme oOydeHus, BwImoaHsAOT Nel, 2, 3
MPAKTUYCCKUC paGOTLI Ha 3aHATHUAX, OCTAJIBHBIC TCMbI U3YYAOT CAMOCTOATCIIBHO.
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2. O0opyaoBaHue U MaTepPUAJIbI

Jlis  TmpoBeleHHS TMPAKTUYECKUX 3aHATHH HEOOXOAMMO CIeayloliee MaTepuaabHO-
TEXHUUYECKOe oOecreueHue: MepCoOHaIbHBI KOMIIBIOTED; MPOEKTOP; BOZMOKHOCTh BBIXOJA B CETh
I/IHTepHeT JJIs1 IIOHUCKa IIO 06pa30BaTeJIBHHM caiitTaM H noprajiaM; HWHTCPAKTHBHAA JOCKaA.



3. HauMeHoBaHNe NPAKTHYECKUX PadoT

Ne HaunmenoBanue paboTh O6wvem O6beMm
Tem JacoB, Jacos,
bl 0100 3®0
1 cemectp
1. | paktuueckas pabGora 1. Kiaccupukamust CTpOUTENIBHBIX 2 2
MaTepHaJIoB.
2. | IlpakTnueckas pabora 2. @u3nyeckue U XMMHUYECKHUE CBOMCTBA 2 -
CTPOUTENIbHBIX MaTE€pPHUaJIOB.
3. | Ilpaktuueckas pabora 3. MexaHHUECKHE CBOMCTBA CTPOUTEIBHBIX 2/2 -
MaTepHaJIoB.
4. | Ilpaktudeckas padora 4. TexHOTOTHYECKUE U IKCIUTyaTallHOHHBIC 2 -
CBOWCTBA CTPOUTEIbHBIX MATEPHAJIOB.
5. | IIpakTiueckas pabora 5. CoBpeMEeHHBIE OPTaHUYECKHUE BSIKYIIHE 2/2 -
MaTepHalibl, paCTBOPBI M OETOHBI HA UX OCHOBE.
6. | IIpakTiueckas pabora 6. CoBpeMeHHBIE BO3IYIIHBIC BSIKYIIHE 2 -
BEIIECTBA.
7. | Ilpaktnueckas pabora 7. Iloprinanguement. CoBpeMeHHBIE 2 -
CrelMaIbHbIE BUJIBI IIEMEHTOB.
8. | IIpakTnueckas paborta 8. CoBpeMeHHbIE CTPOUTEIIbHbBIE PACTBOPHI. 2 -
CoBpeMEHHBIE CYXHE CTPOUTEILHBIE CMECH.
2 cemecTp
9. | IIpakTrueckas padora 9. CoBpemeHHbIe OeTOHBI. beToHHast cmech 2 212
U €€ CBOMCTBA.
10] MpakTuueckas paGora 10. CtpykTypa GeTOHA U CBOiiCTBA GeTOHA. 2/2
11} TIpakTueckas paGora 11. XKene306eToH. -
12| lpaktrueckass pabora 12. CoBpeMEHHBI  KEIe300€TOH. -
CoBpeMeHHBbIE kKelle300€TOHHbIE KOHCTPYKLIUU
13| [paxTrueckas pabora 13. CTEKIIO U COBPEMEHHBIE CTEKJISTHHBIC 2 -
nznenusi. CoBpeMeHHbIe METANINYECKUE U3AETHsI U KOHCTPYKLIUH.
14| llpaktuueckas  pabora 14. CoBpeMeHHblE  IOJMMEPHbIE 2 -
MaTepHaIbl.
15| Ilpaktuueckas padora 15. CoBpeMeHHbIE TEMJIOU30JALUOHHBIE U 2 -
OTJIeJIOYHBIE MAaTEpHaIbI.
16] TpakTuueckas paGora 16. IIpupoaHbIe KAMEHHbIE MATEPUAIIBI. 2 -
17 [Ipaktuyeckas pabora 17. I'maparanvoHHblEe (HEOPraHUYECKUE) 2 -
BSDKYIIIHME BEIIECTBA.
18| [IpakTnueckas pabora 18. OnpeneneHre MIOTHOCTH U BSI3KOCTU 2 -
CBSI3YIOIIETO.
Hroro 36/4 6/4




4. Conep:kanue NpaKTHYeCKUX padoT
IIpakTnueckas padora 1
Tema 1. Knaccupukanusi CTpoNTEJIbHBIX MATEPHAJIOB.

Hean pa6oTbI:

e (QopmupoBaHuE y CTYICHTOB MPEACTABICHUS O B3aMMOCBA3M MaTepuaia U KOHCTPYKIUH,
MPEIOTPECIIAIONIEH BEIOOP M ONTHUMH3AIUIO CBOMCTB CTPOMTENHLHOTO MarepHalia, UCXOMAs W3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKUUN U TpeOyeMoil 10JIrOBEUHOCTH;

° OBJIAAICHUC CTYACHTAMU INPAKTUYCCKHUMHU MCTOAAMHU OIPCACIICHUA ITPOYHOCTH,
KECTKOCTH, yCTOfI‘IHBOCTPI CTPOUTCIIBHBIX MaTCPUAJIOB

TEOPETUYECKASA YACTDH

BBenenue crnenuanbHbIX 100aBOK B OCTOHHYIO CMECh SIBJISIETCS YIOOHBIM CIIOCOOOM
yIy4IIEHUS! KaYeCTBEHHBIX XapaKTEPUCTUK LIEMEHTa, OETOHA M pacTBOpHOro kamHs. JloGaBku
MO3BOJIAIOT 3HAYUTCIBHO YJIYUHIUTH HMX TCXHHUYCCKUC M OKCILUTyaTallMOHHBIC I1OKa3aTCJI.
CrneuunanbHble 100aBKU MPUMEHSIOT MPU U3TOTOBICHUH CTPOUTEIBHBIX PACTBOPOB U OETOHHBIX
CMecef/'I, npu MOpOU3BOACTBC BsIKYIIUX BCIICCTB. OHH IIO3BOJISIFOT [[O6I/ITI>C$I TITIOBBIIIICHU I
KauecTBa OETOHHOM CMecH, OKas3blBas BIIMSHUE Ha TaKW€ IOKa3aTelld, KaK BOJIOCTOMKOCTH,
y1000YyKJIaIbIBAEMOCTh, MOPO30CTOMKOCTh, MEXaHMYECKYI0 IUIOTHOCTb, YCTOMYUBOCTH K
TpellMHAM U Ppa3pylICHUSM, YMEHBIIUTh TEIUIONPOBOAHOCTh U YBEIMYUTH CTOMKOCTH K
OKpY>Karollen cpere.

OCHOBHBIMU CBOWCTBAMH OCTOHHBIX CMECEW CUUTAIOTCS CBS3aHHOCTD, T.€. CIIOCOOHOCTH
MOJJICPKUBATh  OJHOPOJABIHM COCTaB M HE pacclamBaTbCid IMPH  TPAHCIOPTHUPOBKE,
BOJIOYJICP’KUBAIOIIAsl CIIOCOOHOCTh (MTpaeT OuYeHb BAXKHYIO PpOJIb MPU Habopa MPOYHOCTH,
MOPO30CTOMKOCTH ¥ BOJOHEMPOHHUIIAEMOCTH), YAOOOYKIaJIbIBAEMOCTh WM CIIOCOOHOCTH
MPUHUMATH TPEOYyEeMYIO TUIOTHOCTh U KOH(PUTYpaIIUIO.

Caexxass OeTOHHasi CMECh JOJDKHA OBITh OJHOPOJIHA, MPHUTOJHA K MEPEBO3KE K MECTY
YKJIAaIKH U IIPU 3TOM JIOJDKHA CONPOTUBIIATHCS PACCIIOEHUIO U BOJOOTACIEHUIO.

IIpy mnonbope W MNPOEKTUPOBAHUMU COCTaBa OETOHHOW CMECH BaXHO BBIOPATh
COOTBETCTBYIOIIME MaTepHallbl, BSDKYILME BElecTBAa U JOOABKM U YCTAaHOBUTH UX ONTHMAaJIbHOE
KOJINYECTBEHHOE COOTHOLICHHUE.

OCHOBBIBasACh Ha TaKOM I0A0OpPE MOXHO MOJYYUTh OETOHHYIO CMECh C TpeOyeMbIMH
TEXHOJIOTMYECKUMHU CBOWCTBAaMH, OTBEYAIOLIYI0 MPOEKTHBIM M JKCIUTyaTallMOHHBIM YCIOBUSIM
IpY MUHMMaJIbHOM pacxoje 1neMmeHTa. [TonoOpannas Takum oOpa3oM OeTOHHas cMech 00s3aHa
o0agaTh HEOOXOIUMON y1000YKIIaAbIBAEMOCTBIO U CBA3aHHOCTBIO, HE JIOJKHA paccianuBaThCs.
beron, mnpuroToBieHHBII M3 TakoOM CcMecH, JODKEH COOTBETCTBOBAaTh TPeOyeMbIM
XapaKTEPUCTUKAM.

Haubonee mnpocToii MeTON TNPOEKTHPOBAaHHs COCTaBa CMECH COCTOMT B pacyere
KOMITOHEHTOB IO a0COJIOTHBIM OObeMaM. [Ipu 3TOM HYXHO YYHTHIBaTh, YTO YJIOXKCHHAs W
YIUIOTHCHHAsA OE€TOHHAS CMECH HE MOYKET UMETh IMyCTOT.

Oo0opynoBanue U MaTepPUAJIbI

OO6pa3ibl U3TOTAaBIUBAIOT B (hOpME MPSAMOYTOJIHHOM MPU3MBI C TOTIEPEUYHBIM CEUECHUEM
20x20 MM u anuHHOM BAOJL BOJNIOKOH 300 mm. [lomyckaeTcst onpenensaTh npeaen Mpo4HOCTH
MIPU CTAaTHYECKOM M3rHOe Ha 00pa3iiax mocie OnpeaeeH st MOIYJIsl YIPYrOCTH.

J1jis TpoBeIeHUS! MCTIBITAHUS IIPUMEHSIETCS CIIEAYIONIas anmnaparypa:



- MognepHusupoBanHblii npubop IICI-2M, obecnieunBaronmii 3aqaHHYI0 CKOPOCTb
Harpy>keHusi obpaslia Wil TepeMelIeHUs] Harpy)kamolleld TOJOBKH M IO3BOJISIIONIAS. U3MEPATH
Harpy3Ky C IMOorpeurHocThio He 6onee 1%;

- TMpHUCIIOCOOJICHHe, obOecreunBaromiee M3rud oOpasiia MPHIOKEHHEM Harpy3KH K ero
MOBEPXHOCTH B CEPEMHE PACCTOSIHUS MEXKIY LEHTpaMH orop. Paguyc 3akpyriieHust omop u
Harpy>kKarolero Hoxka J0JkeH ObITh 30 MM;

- IITAaHTEHLIUPKYJb C MOTPEIIHOCTHI0 n3Mepenus e 6onee 0,1 Mwm;

- anmmaparypa s onpeneneHus BaaxHoctu mo OCT 16483.7-71,

- IPOBOJIOYHBIE JATYHKH COTPOTHBIICHHS;

- PpblUQXHBIE WU HJIEKTPOMEXAaHUYECKHE TEH30METphl ISl u3MepeHHs (UuOPOBBIX
nedopmanuii, mporuOOMepsl WM HHIUKATOPhI YACOBOTO TUIIA [T U3MEPEHHSI IPOTHOOB OANIKH.

Yka3aHusi 10 TeXHUKe 0€30M1aCHOCTH

K BBINOJHEHNIO MPAKTUYECKUX PAOOT JOMYCKAIOTCS TOJBKO CTYIEHTHI, IPOILEAINe
MHCTPYKTaX I10 TEXHUKE OE30MTaCHOCTH.

30Ha BBINOJIHEHUS padOT OJDKHA OBITH orpaxeHa. HaxoxkIeHue mocTOpOHHUX JIHUII, B
TOM YHCJIE CTYJIEHTOB, HE NMPHHUMAIOIINX YYaCTHE B BBIOJHEHUH JaHHON paloThl, B pabouei
30HE 3alpeIIaeTCs.

Bce KOHTakTHBIE COEIMHEHHS JOJDKHBI OBITh OUYHMINEHBI M IMPOBEPEHBI HAa ILIOTHOCTh
3aTSDKKH; U3MEpUTENbHbIE IPUOOPHI J0JKHBI ObITh MCIIpaBHbI. [lonb30BaHNE MOBPEXKIEHHBIMU
npuOopaMu He J10MyCKaeTCsl.

ITpu nepepsiBax B paboTe, a TaKkKe Mocae OKOHYaHUS paboThl Bce IPUOOPhI HEOOXOIUMO
pasrpy3HTh.

3ampeniaercs OCTaBIIATh 0e3 Ha/A30pa 3arpyKEHHbIE TPHOOPHI.

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

3aganusn

[ToAroToBKa UCIIBITAHHUI: HA CEPEMHE JUTMHBI 00pa3iia H3MEPSIOT WHUPHHY b 1 BbicoTy h
¢ orpenrHocThio He 6omee 0,1 Mm.

IIpoBenenue ucnbiTanuii: oopasen nomemarot B mpudop ICI-2Mm Tak, 4roOs! H3rudaromiee
ycuiare ObUIO HampaBiIeHO IO KacaTelbHOM K TOJUYHBIM CJIOSM (M3TUO TaHTEHIMANbHBIN) U
HarpyXxaroT 1o cxeme, oKa3aHHO! Ha PUCYHKE.

O6pa3zer Harpyx)arT HA0OPOM TUPh PABHOMEPHO C IMOCTOSTHHON CKOPOCTHIO HATPYKEHUS
WINA TIOCTOSSHHOW CKOpOCThIO mepemenieHus 4 MM/MUH. CKOpPOCTb HarpyXeHus JOJDKHA ObITh
TaKo, 4ToOBI 00pazel paspymmiics yepes (1,5+0,5) MuH nocie Havaa Harpy>KeHuUs.

VcnblTanue MNpoJO/DKAIOT 0 paspylleHus oOpasia, omnpenenss MaKCUMajabHOoe
noka3anue crpenku NY-10. MakcuManbHyl0 Harpy3ky Fmax OIpenensioT ¢ MOTPEeIIHOCThIO He
6onee 1%.

[Tocne ucnipiTanus ONpPeAEIIOT BiIakHOCTh 00pa3ioB o ['OCT 16483.7-71.

[Tpu ucnibITaHUM OTIPENEIISIOTCS:

- BEJIMYMHA W XapakTep pachpeiesieHnss HOPMAIbHBIX HANPSDKEHHH 10 BHICOTE CEYCHUS
OaJIKu MPH pacyeTHOU Harpys3Ke;

- mporu® OaNKM MPH PacYeTHON HArpy3Ke W Ha KKIOW CTYIIEHU HAarpyKEHUS;

- BeJIMYMHA pa3pylIarolieil Harpy3KH.

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

Iloka3aHusi TEH30METPOB 3alUCHIBAIOTCS TPU HYJIEBOM W pacueTHOM Harpyskax.
[Toxa3aHusi MHAMKATOPOB WIJIM MPOTHOOMEPOB 3alHCHIBAIOTCS HA KAXKIOW CTYNEHHW HArpy3Kd IO
BEJIMUUHBI Ppacuer, TOCIIE YET0 MPUOOPHI CHUMAIOTCS U 00pa3el] HarpyKaeTcst 10 pa3pyLIeHusI.

[To BenmnumHam nporu6oB Oanku npu Harpy3kax 0,125 Ppacuer U 0,25 Ppacyer MOXKHO
BBIYUCIUTh YCPETHEHHBIH MOIYJb YHOPYrOCTH JAPEBECHHBI 0Opas3la MpH KpaTKOBPEMEHHOM
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Harpy>KeHUH U OIICHUTHb BIMSHUE TMONEPEYHOM CHIIBI Ha Mporud maanHoW Oanku. s sToro mo
MOKa3aHUsSAM HMHJIWKATOpa OIpeneiseM Nporud Oalku B cepeirHE NpoJieTa U BBIYHCIISAEM
yCpEeIHEHHBIH MOAYIIb YIIPYTOCTH JPEBECHUHBI 0€3 yueTa BIUSHUS MOTIEPEYHON CHIIBL.

[Ipenen npouyHocTr (GW ) (8 MIla) obpa3na C BIaXHOCTHIO B MOMEHT HCIIBITAHUS
BBIYUCIISIOT IO popMmyIie:
- 3P, -1
2bh?
rae, Puax —MakcumanibHas Harpyska, H;
| - paccTosiHEE MEXKTY [IECHTPAMH OIIOP, MM;
h - BeicoTa 00pasia, Mm;
b - mupuHa obpasia, MM.
Pesynprar BeiuncasaoT u okpyrisitoT 1o 1 Mlla.
Pe3ynpTaTel HcnbITaHUI 3a1IMCHIBAIOT B IPOTOKOI.

Conep:xanue oT4éTa

1. Tema;

2. llens paboTHI;

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

KoHTpoJibHbIe BONPOCHI U 3a]aHUs

1. Meronuku pa3paboOTKU KOHCTPYKTUBHBIX M PACUETHBIX CXeM?
2. OCHOBHBIE TIOJIOKEHHS O CBOMCTBAX CTPOUTEIHHBIX MAaTEPHAIIOB ?
3. B 3aBHcHMOCTH OT 4ero cTpouTcst ceMeicTBO (Pa3oBbIX TPACKTOPHiL?

IIpakTnueckas padora 2
Tema 2. ®u3uyeckne 1 XUMUYECKHE CBOHCTBA CTPOUTEIbHBIX MATEPUAJIOB.

Hean paGoTb:

e (opMupOBaHHME Yy CTYACHTOB NPEACTABIECHUS O B3aUMOCBS3M MaTepuaylia U KOHCTPYKIIUH,
npeonpeesnsoneid BIOOp U ONTUMM3ALNI0 CBOMCTB CTPOMUTEIBHOTO MaTepuasa, UCXOIsd M3
YCIIOBUM 3KCIUTyaTallud KOHCTPYKUUN U TpeOyeMoil 10JIrOBEYHOCTH;

. OBJIAICHUE CTYACHTAMH IPAKTUYECKUMU METOJAMH OIPEIEICHUS IPOYHOCTH,
JKECTKOCTH, YCTOMYUBOCTU CTPOUTEIBHBIX MaTEPUAJIOB

TEOPETHYECKASA YACTDH

K ¢dusnyeckum cBOHCTBaM OTHOCATCS HUCTHHHAS IUIOTHOCTh, CPEAHSS IUIOTHOCTD,
CpeIHssl HAaChITHAs IUIOTHOCTh, HOPUCTOCTh, TyCTOTHOCTD.

1.1.1 Onpenesienne NJIOTHOCTH

[InoTHOCTH MaTepuaia - OTHOIIEHHWE MacChl BEIIECTBa MaTepuajia K 3aHUMAaeMOMYy UM
o0beMy 0e3 yuyeTa HyCTOT M MOp. OTO CBOWCTBO Marepuana Ha3bIBAIOT €Ile HCTUHHON
MJIOTHOCTHIO.

s=m

vV (r/em, xr/m 3), 1.1)

rJe m - Macca Marepuaa (T, Kr),

V - o6pem marepuana (cm 3, M 3).

Jlnst ompernienieHus TUIOTHOCTH Marepuaja M3 OTOOpaHHOW M TINATEIbHO IMepeMeIIaHHON
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cpeaneit nmpoOsl orBemmBaroT 200-220 1, BeIcymmBaioT ero npu temmneparype (110 + 5)°C no
MOCTOSTHHOW MacChl, 3aTéM TOHKO M3MENBYaloT B aratoBo wim ¢GaphopoBOi CTyIKe.
[Tony4yeHHBIN MOPOIIOK MPOCEUBAIOT uepe3 cuto ¢ ceTkoit Ne 02 pasmep siueiiku B cBety 0,2 X
0,2 MM, 1 6epyT HaBecKy 0koj10 180 I. MPOCESHHOTO MOPOIIKA.

[InoTHOCTH  ompenenstoT ¢ moMmomblo mnpubopa oObemomepa Jle-llla-tenbe,
MPECTaBIISIIONIEro K00y ¢ pacliupeHreM B HUWIMHIPHYECKON yactu (pucyHok 1.1), umeronmm
JICJICHUS B HUKHEH U BEPXHEH 4acTsX.
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1- mTarus;

2- BOpOHKa;

3- TepMOMETp;

4- obbemomep;

5- cocyn ¢ Bopoi.

Pucynoxk 1.1 - [Ipu6op Jle-lllaTenne s onpenejeHusi NJIOTHOCTH MaTepuaja

O6bem sTOro pacmupenusi cocrapiser nopsaka 20 cm3. O6bemMoMep HANOIHSIOT 110
HU)KHETO HYJEBOTO WJIM JII0OOT0 JPYroro AENeHUs KHUJIKOCTbIO, MHEPTHOW K HCIBITYEMOMY
Mmarepuany (BoJoi, O€3BOAHBIM KEPOCHHOM WM cUpTOM). TIaTeabHO MPOTHPAIOT TaMIIOHOM
WM QUIBTPOBAIbHON OymMaroil CBOOOAHYIO OT KHJIKOCTH 4acTh 00bEMOMEpa M OMEIIAIOT €ro B
CTEKJIIHHBIN cocyl ¢ BOJ10i, umeroineit remneparypy (20 + 1)0 C.

UYepes 5 MuH. mocie nmoMmeneHus o0beMoMepa B BONY, OTMEUYAIOT YPOBEHb KUAKOCTH,
HOJIB3YSCh JICNEHUSIMU B HIDKHEH uYacTH mIKaybl npubopa. 3aTeM OT MOATOTOBIEHHOM MpOoOBI
MOPOIITKA Marepraja OTBEIIMBAIOT ¢ TOYHOCTHIO 70 0,01r. Ha TexHUUYeCcKuX Becax HaBecky 80 T.
U 4Yepe3 BOPOHKY BBICBHINAIOT Marepuan B 00beMOMEp MOPLUSAMM JI0 TeX IOp, MOKa YPOBEHBb
KUJKOCTU B HEM HE MOAHMMETCS O OJHOTO W3 JEJIEHWH B BEpPXHEH 4YacTH ILIKajbl mpulopa.
Pa3HOCTh MeX/1y KOHEUHBIM M HadajbHBIM YPOBHSMH JKUJIKOCTH B 0ObEMOMEpE IMOKa3bIBAET
00BbeM mopomika V, BBICBIIIAHHOTO B MprOop. OCTarok MOpOIIKa B3BELIMBAIOT U MO Pa3HOCTH
MEXy HauaJbHOM HaBeCKOM m M ocTaTkoM ml OmpenensitoT Maccy BBICHIIIAHHOTO MOPOILIKA B
obbeMomep.

[TnoTHOCTH MaTepHaina B r/cM 3 paBHa:

s="T""

¥ 1.2)

3

.-

e s

|
“

r7ie m - IepBOHaYajbHasl HaBeCKa Marepuana, T,;

m 1 - ocTaTok OT HaBECKH, T;

V - 00BbeM KUJIKOCTH, BHITECHEHHOM 3aChINTaHHbBIM ITOPOIIKOM B pudop, cM3.

[TnoTHOCTH MaTepumana ompenensior ¢ TouHocThio a0 0,01 r/em 3 , kak cpenHee
apuMeTHyecKoe JBYX OTAENbHBIX ONpeAeIeHUI Ha pa3HbIX HABECKaX.

JU11 OpUEHTUPOBOYHOTO ONpPEAENIEHUs IIOTHOCTU Marepuaga MOXXHO BOCIOJIb30BaTbCs
MEpPHBIM HWIUHAPOM eMKOCThIO OT 100 mo 250 cm 3 ¢ nenoi aenenust 1 wim 2 cm 3 . B atoMm
cilyyae B LWJIMHIpP HAJMBAIOT KUAKOCTH HA 1/3 ero oObema, 0TMEUalOT YPOBEHB IO HIKHEMY
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MEHHUCKY JKHMJIKOCTH, 3aT€M OCTOPOXKHO BBICHIIIAIOT B HETO HABECKY MOPOIIKA Marepuasia Maccou
50 — 100 . ¥ BHOBb OTMEUAIOT YPOBEHb XUAKOCTH. [[0 pa3HOCTHM KOHEYHOrO0 M HAYaJIbHOIO
YPOBHEH ONpenensoT 00beM BBICHIIIAHHOTO B IIUJIMH/P MMOPOIIKA. 3aT€M IO BHIIIE IPUBEICHHON
dbopmyre onpeaensoT IIIOTHOCTh MaTepuaia.

IIpakTuyeckas padora 3

Tema 3. Mexanu4yeckue CBOMCTBA CTPOUTEIbHBIX MAaTEPHAJIOB.
Hean pa6oTbI:

- HU3YYUTb OCHOBHBIC MCXAHUYCCKUC CBOMCTBA CTPOUTCJIIBHBIX MATCPpUAJIOB W HAYYUTLCA
OIpeCaAcCIIATh TBépI[OCTB MaTCpuraioB.

TEOPETHYECKASA YACTbH

CBolicTBa METAJUIOB U CILIABOB OoHpeaCIAOTCA XHUMHYCCKUM COCTABOM M CTPYKTypOﬁ. Bce
CBOMCTBA METaJIOB pasaciArOTCA  Ha (I)I/I3I/I‘IGCKI/IG, XUMHNYCCKHUC, MCXAaHHYCCKHEC U
TCXHOJIOTHYCCKHC.

Mexannyeckue CBOMCTBA METAUIOB  OMNPENEISIOT HMX  CIOCOOHOCTh  CONMPOTHBISATHCA
npuiaraeMeiM ycunusiM. K TakuM cBOHCTBaM OTHOCSATCSI POYHOCTD, YIPYTOCTh, IIACTUYHOCTH,
TBEPJOCTh, XPYIKOCTh, BI3KOCTh, U3HOCOCTONKOCTb.

IIpoYHOCTH - 3TO CIOCOOHOCTH METaJUIa COMPOTHUBIATHCS Ae(POpMaIIUK MM Pa3pyIICHUIO MO
JNEHCTBUEM CTaTUYECKUX WIIM JUHAMHYECKHUX HArpy3oK.

HpI/I HCIIBITAHUNU METAJIJIOB ONPCACTIAIOT CICAYIOMUC XaPAKTCPUCTUKN MCXAaHUYICCKUX CBOMCTB:
MMpeaciibl MMpONnoOpHUOHAIIBHOCTH, YIIpyrocTu, TCKY4YCCTHU, IIPOYHOCTH, OTHOCHUTCIIBHOC
YAJIUHCHHUE U OTHOCUTCIIBHOC CYKCHHC.

Ilpeden  npounocmu  -3TO HaNpsHKEHHE, COOTBETCTBYIOIEE HAMOOJBIIEH  Harpyske,
IPEIIECTBYIONIEH pa3pyLlIeHUIO 00pasia.

IInacTHYHOCTB- CBOMCTBO TBEPABIX TN IMOJ JEHCTBUEM BHEIIHUX CHUJ H3MEHAThb, HE
paspyiiasice, cBol0 GOpMY U pa3sMepbl U COXPAHATh OCTaTOUYHBIE (TUIACTUUYECKHE) aedopManuu
MOCJIE YCTPAHEHUS 3THX CHUIL.

OTHOCHUTEILHOE YATUHCHUE U OTHOCHUTCIBHOC CYKCHHUEC ABIAIOTCA MOKA3aATCIAMM IJIACTUYCCKUX
CBOMCTB METAJIJIOB.

OTHocHMTeIbHOE YAJIMHEHHMe- TO OTHOIIEHHE JJIUHBI o0pa3na mocjie pas3pbiBa K €ro
MIEPBOHAYAJILHOM JUIMHE, BBIPA)KEHHOE B IPOLIEHTAX.

OTHocureabHOE CY/KEHHME€ -OTO OTHOIICHHC a0COJIFOTHOT'O CYyXKCHHUsA, T. €. YMCHBIICHUSA
mionaan mnonepeyHoro CCUYCHUA 06pa3ua mocJic paspnbiBa, K HCpBOHaanBHOﬁ Iiomaiaun
MOMNEPECUYHOTO CCUCHU A, BBIPAXKCHHOC B IIPOLICHTAaX.

YaapHass  BfI3KOCTB- CIOCOOHOCTh ~ MaTepuaia  COMPOTHBIATHCS — Pa3pyUICHHIO  MpU
JTMHAMUYECKUX Harpy3Kax.

HaunGoiee yacTo onpenensoT TBEpAOCTh MaTEpHANIOB Ojarogaps OBICTPOTE U MPOCTOTE METO/IA,
a TaKKC BO3MOXKXHOCTU MPOBCACHHA UCIBITAHWUA HAa I'OTOBBIX ACTAJIAX 663 HUX pa3spyuIiCHUA. ITo
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BCIINYHNHC TBGpI[OCTI/I MOXHO CYI[I/ITB (6] I[pyrnx MCXAHNUYCCKHUX CBOfICTBaX MCTAJ1JIOB. HpO‘-IHOCTI/I,
N3HOCOCTOMKOCTH.

TBepAOCTh - 3TO CBOWCTBO MAaTEpUATOB CONMPOTHBISATHCS MPOHUKHOBEHUIO B HETO JAPYIoro,
Ooiiee TBEpAOrO Tejla OINpeneNeHHOW (OpPMBI W pPa3MepoB, HE TMOIYYAIOUIETO OCTaTOYHOU
nedhopmaruu.

a — metoa bpunennsa; 6 — meroa Bukkepca; 6 — meroa Pokeenna

Pucynok 2.1 - Cxembt ucnvimanust Ha meépoocms

[IpuMEHSIOTCS  CIIEAYIOIIME METOIbl ONpEAETICHUs TBEpIOCTH: BJAaBIMBaHHS (HambOolee
pacrmipoctpaneH), mnapamnanus (meton Mooca), otrckakuBanus (mpubop Illopa), kauanus

MassTHHKaA.

IIo merony BmaBnuBaHMs paboTaroT TBepaomepsl bpunemns, Poksenna, Bukkepca. Bce
TBEPAOMEPHI pabOTaIOT MO cXeMaM, NPeACTaBIEHHBIM Ha pUCYHKeE 2.1.

Memoo bpunenns
TBepocTh MO ATOMY METOAY ONPEACISIETCA NYTEM BAABIMBAHUSA CTAJbHOI'O 3aKaJEHHOIO
mapuka omnpesaeneHHoro nuamerpa (D) B HCTIBITYyeMYyHO TTOBEPXHOCTh TOJT ACHCTBHUEM 3a/IaHHON

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

Yucno TtBepaoctu mo bpunemto obo3Hauaetcst HB u ompexaensercs mo ¢dopmyne: rae P -
Harpyska, JeicTByromias Ha mapuk, kre (H);

HB =P F 2-P 2?2 D ?([)-1 D*d?) (1.1)




F - momma b TOBEpXHOCTH OTIEYaTKa, MM,

D - nmamerp mapuka, MM;

d - tnamerp oTmeyarka, MM.

K npubopy npumnaraercss KOMIUIEKT U3 Tpex mapukoB quamerpom D =25 mm;D=5mMmuD =
10 mM. [lnamerp 1mapuka u mpuiaraeMasi Harpy3ka BBIOMPAIOTCS B 3aBHCHUMOCTH OT TOJIITHHBI

UCHIBITYEMOH JETally U MpearogaraeéMoi TBepAOCTH 1o tadauie 2.1.

Tabmuna 2.1- Pexumbl UCIIBITAHUHN TBEPJOCTH IO METOLY

bpunenns

JmuTenbHOCTh BBIICPKKH MO HArPY3KOM paBHA:

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

JUTSL MaTEepHAJIOB CpeHel TBepAoCcTH (OpoH3bl, naTyHu) - 30 c.;

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

3HaueHUe TBEPOCTH TIOCTIE HCITBITAHMSI MOXKHO ONPEICTUTh 1Mo Tabmuie 2.3.
Tlopsiook onpedenenus meepdocmu Ha npubope bpunenns

e 1. 3aunctuth (Mpu HEOOXOAUMOCTH) 0Opa3eln] HaXAa4yHON Oymaroi, HaWJIBHUKOM HITH
nUTA(GOBATBEHBIM KPYTOM.

e 2. YCTaHOBUTH Ha pblyare 3aJaHHyI0 Harpy3Ky.

e 3. Ycra"oBuTh oOpasern (pucyHOK 2.2, 0) Ha CTOMMK 6 Tak, 4TOOBI IEHTP OTIEYaTKa
pacronarasucs ot kpasi oOpasia Ha pacctostHuM 2,5 D, a oT ieHTpa cocefHero oTneyaTka
-Ha 4 D.

e 4. IlomxaTh oOpa3zel K IapuKy, Bpalas MaXOBUYOK 2 10 cpabaThIBaHUS TPEIIOTKH (TIpH
9TOM MIMUHJENb TOJHUMACTCS, CKHMas NPYKHHY, W CO3JaeTCs HpPeABAPHUTENIbHAS
Harpyska Ha mapuk 100 krc).

e 5. VYcraHOBUTH MOJBWKHBIM JHCK 7 B COOTBETCTBUM C BPEMEHEM BBIICPKKHU
(BuHT 8 mOMKEH OBITH OTIYIIEH).



e 6. BxirouuTh 3IEKTPOABMUraTeNlb, HaXXKaB KHONKY 7, KOTOPBI Yepe3 uepBsSYHBIN
peayKTOp, KPUBOIIUIIHBIA BaJI W MIaTyH OTBeAeT ymop 9 ot peruara ¢ rpyzamu S. Ilpu
ATOM Harpy3ka 4epe3 CHCTEMY PhIYaroB COOOIIAeTCs IMIAPHKOBOMY HAKOHEYHHKY, UTO
(bUKCUpYETCsl 3arOpaHueM KOHTPOJIbHOW JIaMITOYKU 4. B 3TOT MOMEHT BHHTOM 8 3a)kaTh
JIMCK 7 Ha Baiy.

e 7. Ilocne BbLACPKKU BpallleHUE SJIEKTPOJBUTATENSI aBTOMAaTUYECKH MEpeKIoyaeTcs Ha
o0paTHOe, 1 yIIOp BO3BPAIAET PhIUar ¢ Tpy3aMu B UCXOIHOE TIOJI0KEHHUE.

e 8. Cuate obOpaselr, OTBes CTOJ IpUOOpa.

e 9. 3meputh auameTp OoTmHedaTKa B JBYX B3aUMHO MEPIEHIUKYIISIPHBIX HAMPABICHUSX U
B3STh Cpe/iHee 3HaueHue. J(nameTp oTneyarka U3MepseTcs crenruaibHbIM MUKPOCKOIIOM
MIIB-2 co mkanoit usmepenus ¢ ToaHocthio 0,1 wim 0,05 MM (pucysok 2.3).

4

a - obmuit Bua tBepaomepa TIII; 6 - cxema TBepromepa TIH

e 1 - kHOmKa; 2 - MAXOBHYOK; 3 - HAKOHCUHUK; 4 - KOHTPOJIbHAS JIAMIIOYKA;
e 5-rpy3bl; 6 - cronuk; 7 - TUCK; 8 - BUHT

Pucynox 2.2 - Teepoomep bpunenns (TLL)

Otmneyartok

Oxkysip co mkanou

Pucynox 2.3 - Cxema uzmepenus ouamempa omneuamrda



Juamerp oTneuyaTka A0JDKeH HaxoauThes B npenenax 0,3 D < d < 0,6 D, B npoTuBHOM ciydae
UCTIBITAHUS TIOBTOPUTH C MHBIM Pa3MepOM LIapHUKa.

10. ITo dpopmymne 1.1 HaiiTh 3HAYCHUE TBEPIOCTH.

Memoo Pokeenna

N3mepenne TBepaoctu Ha mpudbope PokBeruia mpou3BOAUTCS BAABIMBAHUEM B HCHBITYEMBIH
obOpasen; aima3zHoro konyca ¢ yriaom 120° mox nHarpy3kor 1471H (uepnas mkama «Cy),

Harpy3Kou

588,4 H (uepnas mkana «A») win mapukoMm nuamerpom 1,588 MM, mopg nHarpyskoi 980,7 H
(kpacHas mkanga «By).

B Tabnuue 2.2 npuBeseHbl YCIOBHS OMPEIeIeHHs TBEPAOCTH.

Tabnuna 2.2 - YcnoBus CTaHJApPTHOT'O ONpeAEIeHUs TBEPIOCTU

HcneiTyemslii [Ipumensiemas Harpyska, O603HaueHne
Marepuanl IIKaja H(xrc) TBEPAOCTH
OueHb TBEPABIA A 588,4(60) HRA
Teepabrit C 1471(150) HRC

Mstrkuii B 980,7(100) HRB

Tlopsook onpedenenus meepdocmu Ha npubope Pokeenna

1. IToaroroBuTh 0Opa3zel] U yCTAaHOBUThH HAa MPEAMETHBINA CTOJIHK 7.

e 2. YcTaHOBUTH HEOOXOAUMBIH Ipy3 | M HAKOHEUHUK 3.

3. Bpamiennem MaxoBHKa 2 mpukaTh o0pa3ell K HAKOHEYHUKY 3 Tak, 4TOObl MaJeHbKas

CTpeJiIKa MHIUKAaTOpa OCTAHOBWIIACH IPOTHUB KPACHOH TOYKH. DTUM OOECTIeYMBAETCS

npeaBapuTeNnbHas Harpys3ka Ha obpaszerny P = 10 krc (Ui IUIOTHOTO CONPHUKOCHOBEHHUS

aJiMa3a WK IapyuKa C UCTIBITYEMbIM MaTePHUAIIOM).

e 4. BpameHueM MIKaibl MHAUKATOpa 4 ycTaHOBUTH Lu¢py 0 uYepHOHl MIKalbl MPOTHB
0OJIBIITION CTpenKH (BpalleHUE OCYIIECTBISIETCS CEKTOPOM §).

e 5. BrmouuTh 3M€KTpoABUraTeNbh MPUOOpPa MEepeKoyareneM 5 1 HaKaTHeM KIaBUIIN 6

CO3/1aTh Harpy3Ky.

6. [Tocne cHsiTUsI Harpy3KH OOJIbIIAs CTPENKa YKa)KeT 3HaU€HHE TBEPIOCTH.

Ha xaxnom oOpasue JOIKHO ObITh MPOBEJCHO HE MEHEE TPEX HUCIBITAHWNM M ONPEIENICHO €ro
CpeiHee 3HaUCHHUE.

OTOT METOJ, HE PEKOMEHIYETCS IPUMEHSATH JUIsl CIUIABOB C HEOJAHOPOJHON CTPYKTYPOH (4yT'yHBI
cepble, KOBKUE, BBICOKOTIPOYHBIE).
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e 1- rpy3sl; 2 - MaXOBUK; 3 - HAKOHEYHHK; 4 - HHAUKATOD; 5 - MEePeKII0YaTeb;
e 6 - KmaBwma; 7 - MPEeIMETHBIN CTOJHK; 8 - CEKTOP

Pucynox 2.4 - Cxema npubopa Poxsenna (TK)

Onpenenenue TBEPAOCTH MO MeToAy POKBesia MIUPOKO PacHpoOCTPAaHEHO, TaK KaK IMO3BOJISIET
UCTIBITBIBATH TBEP/BIC U MIATKUE METAJUIBI MPSIMO Ha TOTOBBIX JeTalsiX. [loydeHHbIC 3HAYCHUS
TBEPIOCTH 1O MeToay POKBelsla MOXKHO TIepEeBECTH B 3HAUYCHHS TBEPJOCTH IO METOIY

Bpunens, ucnons3yst Tadmuiy 2.3.

Tabmuna 2.3 - CooTHOIIIEHUE YnCceN TBepAOCTH 110 bpuHeto u Poksemry







Memoo Bukkepca

[Ipu wucneitanum Ha TtBepaocTh no Mmerony Bukkepca ('OCT 2999-75) B moBepXHOCTb
MaTepuaia BAaBIMBACTCS aliMa3Hasi YeThIpeXTrpaHHas MUpaMuia ¢ yriioM Mpu BepiiuHe a = 136°
(pucyHok 2.1, 0).

Uucno tBepmoctu mo Bukkepcy obo3nagaercs cumBonioM HV ¢ ykasanmem Harpy3ku P u
BPEMEHH BBIIEP/KKH IOJ HATpPy3KOH, IpHYeM pasMepHOCTh uYMCIa TBEPAOCTH (Krc/mMm?) He
craButcs (pucyHok 2.5) IIpomOIDKUTENBHOCTh BBIACPKKHA WMHIACHTOpPA IO HArpy3kKoin
npuHuMarT st cranei 10-15 ¢, a ana nBetHsix meramwioB- 30 c. Hanpumep, 450 HV10/15
O03Ha4yaeT, 4To uucio TBepaocTu mno Bukkepcy 450 momyueno mpu P =10 xrc (98,1 H),
IIPWJIOKEHHOM K aIMa3HOM NUpaMuze B TeueHue 15 c.

Pucynox 2.5 - Teepoomepovr Buxkepca
IIpenmyiiectBo MeTona Bukkepca mo CpaBHEHHIO ¢ METOJOM bpHHEIs 3akitodaercs B TOM,
YTO MeTOJ0M BuHKKepca MOXHO HCHBITHIBATH MaTepuaibl 0oliee BHICOKOW TBEPAOCTH H3-3a

MIPUMEHEHUSI aTMa3HOM MUPaMUIbI.

Memoo Mooca
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TBepAOCTh TOPHBIX MOPOJ OIIEHUBACTCS C MOMOIIBIO IIKANbI TBepAocT Mooca (Tabnuua 2.4),
KOTOpasi MpeJCTaBlIeHa JAECAThI0O MUHEpAIaMH C YCJIOBHBIM ITOKa3aresieM TBepaoctu oT 1 o 10
(camblil MATKHIA TalbK - 1, camblil TBep bl anmas - 10).

B mkane TBepAOCTH JECATh CHENHMAIbHO MOAOOPAHHBIX MHHEPAIIOB PACIOIOXEHBI B TaKOW
[10CJIeI0BATEIbHOCTH, KOTJa CISAYIOIUI 110 MOPAAKY MUHEpaJl OCTABIISAET YepTy (LapanuHy) Ha
MPEABIAYIIEM, @ CAM UM HE IIPOYEpPUUBACTCS.

TBeprocTh ONpEeneNsoT CleAyromuM o0pa3om. Ha rinaakod MOBEPXHOCTH HCCIEAYEMOTro
o0pa3ia mpoOyT HAHECTH YEepPTy KaXKABIM U3 MUHEPAIOB, YKa3aHHBIX B IIKaie, HAYMHAS C
camMoro Msrkoro. [Ipy 3TOM yCTaHABIMBAIOT, KaKOW MHHEpaa OCTaBjseT 4epry (Ilapamaer
oOpaszen).

Tabmuua 2.4- lIkana TBepaocTi Mooca U XapakTeprUCTHKa MUHEPAIOB
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[TpoMexxyTouHBIE CTENEHU TBEPAOCTH KaMHs BBIpaXaroTcs B BuIe npooOeit. Tak, uucimo 8 1/2,
OTHOCSIIEeECS K XpU300epuiLly, O3HAUaeT, YTO OH I[apamaeT Tola3 MPUMEPHO Tak ke, KaK cam
napamnaercs KOpyHJOM. ['paHaT TMHpON HECKOJIbKO TBepke KkBapua (7) M HECKOIBKO Msrde
oepuina (7 1/2), moaToMy ero TBepAOCTh 0003HauaeTcs Kak 7 1/4.

BaxxHO NMOMHHUTB, YTO CKPBITOKPUCTAJUIMYECKNE, TOHKOIIOPUCTHIE U TOPOIIKOBATHIE PAa3HOCTU
MUHEpAJIOB 00JIaaloT JIOKHBIMU MalbIMU TBEpIOCTSIMH. Hampumep, remMatutr B KpuCTallIax
HMMeeT TBEPJOCTh O, a B BU/I€ KPACHOM OXpbl MEHbIIIE 4, UYTO TOBOPUT O MPAKTUUYECKH OTCYTCTBUU
CIIETUICHHS B TOHKOJAMCIIEPTUPO-BaHHON Macce remMartuTta. B 1enom rimaBHas Macca IpUPOIHBIX
COeMHEHUH 00namaeT TBepaocThio OT 2 mo 6. Hambomnee TBepibie MUHEpaIbl, KaKk IMPAaBHIIO,
MIPUHATIEKAT K OKUCIIAM U HEKOTOPBIM (4alle BCEr0 OCTPOBHBIM) CHIIMKATaM.

Bonpocwl ona konmpons

1. UTo Takoe TBepOCTH?
2. Metoibl onpeieneHnst TBEpAOCTH?
3. Kak onpenensiercs TBepaocTh o bpunenmo?
4. Ot 4ero 3aBUCHUT BBIOOP IMaMeTpa MIapuKa, Harpy3KU, BPEMEHHU, BBIIEPIKKHU?
o 5. Kak onpenensiercs TBepAOCTh 1o MeToty Pokserna?
6. Korga npumensieTcs aamMa3Hblid KOHYC?
7. Korpga nmpumensiercs ctainbHOM mapuk D = 1,588 mm?
8. Korna npumMeHnsieTcst anMasHasi YeTbIpeXrpaHHas mupamua’?
9. Ang onpenenenus TBEPIOCTH, KAKUX MaTEpUaJIOB pUMeHsieTcst MeTtos bpunennsa?
e 10. st onpeneneHus TBEPAOCTH, KAKUX MAaTEPHATIOB MpUMeHsieTcst meto Poksenna?
e 11. [Ins onpenenenus TBEPAOCTH, KAKUX MaTepHalIOB MpUMeHseTcst Mmetoq Mooca?
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e 12. lna onpenenenus TBEPILOCTH, KAKUX MAaTEPUAIIOB NMpUMeHsieTCsl MeToa Bukkepca?
IIpakTnueckas padora 4

Tema 4. TexHosorHYecKHe W HSKCILUIyaTAlHOHHBbIE CBOHCTBA CTPOUTEIBLHBIX
MAaTepHaJioB.

ean padoThi:

e (QopmupoBaHue y CTYJACHTOB MPEACTABICHUS O B3aMMOCBS3M MaTepuaia M KOHCTPYKIIUH,
MPEIOTPECIIAIONEH BEIOOP W ONTHUMH3AIUIO CBOMCTB CTPOMTEIHLHOTO MaTepHalia, UCXOMAs W3
YCIIOBUH 3KCIUTyaTallul KOHCTPYKLIUN U TpeOyeMoil 10JIr0OBEUHOCTH;

° OBJIAAICHUC CTYACHTAMU IHPAKTUUYCCKHUMU MCTOAAMHU OIPCACIICHUA IMPOYHOCTH,
KECTKOCTH, yCTOfI‘IHBOCTPI CTPOUTCIIBHBIX MAaTCPUAJIOB

1.0Onpenenenne GU3NIECKUX CBOWCTB CTPOUTEIHHBIX MAaTEPHAIIOB
1.1. Onpenenenne UCTUHHOMN MJIOTHOCTH
Hcmunnas nnomunocms p (2/cm?, ke/m) gpluucisaemcs Ho gpopmyne
p=m/Vq, (1.1)
ede: m- macca mamepuaina; Va - 00vem mamepuana 8 A6CoNOMHO NIOMHOM COCTOAHUL.

VICTHHHYIO TUIOTHOCTh MaTepHualla ONPEIENISIOT JMOO C MOMOIIBI0 CHEIHATBHONW CTCKIISTHHOM
Konosl — oObémomepa Jle-lllarenbe, BMecTumocthio 120-150 cM®, 6o ¢ MOMOIIBIO

MIKHOMETPA - KOJIOBI TOYHOTO 06heMa, 00BIYHO, BMecTHMOCTRI0 100 cv®,

Hnst OIpEICIIEHUS WCTUHHOMN IUIOTHOCTH KaMEHHOTO Marepuaia c
HOMOILBIO 06bémomepa Jle-Illamenve 13 OTOOpPAaHHONW M TINATENBHO MNEpeMEIIaHHON NpoObI
orsemnBaoT 200-220 r. Kycouku oToOpaHHOM MNpoOBl CymaT B CYMIMIBHOM IIKady Npu
temneparype (110+£5) C 10 MOCTOSHHON MaccChl; 3aTeM MX TOHKO M3MEJIbYalOT B araTOBOW WM
dapdopoBoii crynke. [lomydeHHBINH MOPOLIOK MPOCEUBAIOT Yepe3 cUTO ¢ ceTkoi Ne 02 (pa3mep
syeiiku B cBety 0,2x0,2 mm). HaBecky 180 r mpocesHHOro MOpOIIKA BBICYHIMBAIOT MpPH
temriepatype (110+5)°C, 3arem oxJjaxmarOT 10 KOMHATHOW TeMIIEpaTypbl B JIKCHUKATOpe, B
KOTOPOM ITOPOIIOK XPAHAT A0 IPOBEJECHUS UCIIBITAHMSL.

O0béMomep 4 HAMONHSIOT 0 HIDKHEW HYJIEBOW YepThl >KUIKOCTHIO (BOAOH, O€3BOIHBIM
KEPOCHHOM HJIH CIIMPTOM ), MTHEPTHOM MO OTHOIIIEHUIO K TTOPOIIKY MaTtepuana (puc. 1).

1 - mratuB, 2 — BOpoHKa, 3 — TepMOMETp, 4 —00BEMOMED, 5 — CTEKIISTHHBIN COCY/T
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Pucynoxk 1 - I[IpuGop 1st onpepeneHns UCTUHHON TNIOTHOCTH

CB0OOOAHYIO OT JKMAKOCTH YacTb oObemMoMmepa (BBIIIE HYJIEBOW YEPTHI) TIIATEIBHO
IPOTUPAIOT TaMIIOHOM M3 (UIBTpPOBaNbHOM Oymaru. OObEMOMEp NOMELIAIOT B CTEKJISIHHBIN
cocya 5 ¢ Bonoi u repmomerpom 3. Bona nomxHa umers temneparypy 20°C (temmneparypa, npu
KOTOPOH rpaJyupoBayiu IIKany o0bemMomepa). B Boxe oObEéMoOMep ocTaercss Bce BpeMs, IOKa
uzeT ucnbpitTanue. YToosl 00bEMOMEp HE BCILIBIBAJ, €r0 3aKPEIUIAIOT Ha mTaTuBe | Tak, 4TOOBI
BCS IpaJlyipOBaHHasl yacTh LIEWKHU HAXOAMIACh B BOJE.

OT DOArOTOBIEHHON MPOObI, HAaXOAALIEHCS B HOKCUKATOpE, OTBEIIMBAIOT C
norpemHocTbio 10 0,01 r Ha TexHuueckux Becax 80 r MopolIKka Marepuaga U BBICHIIAIOT €ro
JIO’)KEUKOM 4Yepe3 BOPOHKY 2 B MpHOOp HEOONbIIMMHU MOPLUSIMH 0 TEX MOp, MOKa YpPOBEHb
KUIKOCTH B HEM HE TOJHHMETCS 10 4epThl ¢ AenenueM 20 cM® umm 10 4epThl B IIpesesax
BEpXHEeH rpayupoBaHHOMN yacTu npudopa. Pa3HOCTh Mek /1y KOHEUHBIM U HAYaJIbHBIM YPOBHSIMU
JKUJKOCTH B 00BEMOMEpE MOKa3bIBaeT 3HAaYeHHE OOBbEMa IMOPOIINKA, BCHIMIAHHOTO B MPUOOD.
OcTaTok mopollka B3BEUIMBAIOT. Macca MOpPOIIKa, BBICHIIIAHHOTO B 00bEMOMEp, OyIeT paBHA
Pa3HOCTH MEXIY pe3yJbTaTaMH I1EPBOTO U BTOPOIO B3BEILINBAHUM.

VcTnHHAS IOTHOCTH MaTepuana (r/cm°)
po = (mi- m2)Vy, (1.2)

m1- HaBecKa MaTepuajia 0 OIbITa, T; M2 - OCTATOK OT HAaBECKHU, T; V,c-00beM IKUIKOCTH,
BBITECHEHHOHN HaBeCKOW Marepuaia (00beM mopoiika B 00bEMOMEpE), CM .

VICTUHHYIO TIOTHOCTh MaTepHala BBIYHCIAIOT ¢ okpyrieHmeMm go 0,01 r/cm® kak cpennee
apuMeTHIeCKOe IBYX ONPEICIICHUN, PACXOXKIACHHE MKy KOTOPBIMU HE JIOJDKHO MPEBBIIIATH
0,02 r/cm®.

1.2. Onpexnenenue cpeaHel INIOTHOCTH 00Pa3LlOB MPaBUIIbHONW T€OMETPHUECKON (POPMBI
Cpeouss nnomuocmn p o (2/cm®, ke/m ) évruucisemcs no gpopmyie

po=m\No, (1.3)

ede m - macca mamepuana; Vo - 00vem mMamepuana 8 ecmecmeeHHOM COCMOAHUU.

Hns  ompeneneHuss TUIOTHOCTH HWCHOJIB3YIOT —oOpasmbpl  Marepuanma B ¢dopme KyOa,
napajienenunena Wik UWiMHAapa. s MOpUCTBIX MaTepuanoB pa3mep obOpasia KyOudeckoi
¢dopmbl gomkeH ObiTh HEe MeHee 100x100x100 mwm, a ans mIoTHBIX — HE MeHee 40x40x40 mm. ¥V
WIMHAPUYECKUX 00pas3IoB JHUaMETp U BBICOTA JOJKHBI OBITH COOTBETCTBEHHO He MeHee 70 u
40 mm.

OO0pa3ipl BRICYIIMBAIOT B CymIwibHOM mikady mpu Temmeparype (110+5) C, oxmaxmaror B
HKCUKATOPE U XPAHAT B HEM JJO MOMEHTA HUCIIBITAHUS.

O6pa3siibr m1000# GopMBI cO CTOpoHOM pazMepoMm 10 100 MM H3MEPSIOT MITAHTCHITUPKYJIEM C
TouHOCTHIO 710 0,1 MM, ¢ pazmepom 100 u Gomnee - MeTATUYECKOM IMHEHKON ¢ TOUHOCTHIO 70 1
MM. 3a OKOHYATEJIbHBIN pe3yslbTaT U3MEPEHHI NMPUHUMAIOT cpefHee aphu(METHYecKoe Tpex
U3MEpeHUl KaxXIoW TpaHu KyOa, mapajuienenunesna u auamerpa mwimaapa. O6pasubl Jo00i
dbopmbI co cTopoHOU pazmepom 110 100 MM mU3MepstOT ¢ morpemHocTeio 10 0,1 MM, pazmepom
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100 MM u Gonee - ¢ morpemHOCThIO 10 1 MM. OOpa3iel Maccoit menee 500 r© B3BEHMIMBAIOT C
norpentHocThio 70 0,1 T, a Maccoit 500 T u GoJiee - ¢ MOTrPenIHOCTHIO /10 1 T.

Berumcisaior o0beM 00pa3IloB M MPOU3BOJAT WX B3BCIIMBAHWEC HAa TEXHUYECKHX Becax C
TOYHOCTHIO B 3aBHCHMOCTH OT Macchl 00pa3noB: Macoit menee 500 T — mo 0,01 T, maccoii 500 T u
oonee-mo 1 r.

CpeaHIor0 IIOTHOCTh MaTepralla BEIYUCISIOT KaK cpeHee apudMeTndeckoe Tpex ee 3HaYeHUH
JUISL PA3IMYHBIX 00Pa3IIOB.

1.3. Onpenenenrie HaCBITHOM MJIOTHOCTH

HacpirmHy0 MI0THOCTH ONPEAENSIOT TOJBKO JJIS CBHIMYYHX MaTepuasioB (TIOPOLIKOOOPA3HBIX,
3€pPHHUCTBHIX).

OnpeneneHue TMPOM3BOAIAT C TMOMOIIBI0 mpubopa (puc.2), MPEACTaBISIONETO COO0M
CTaHJapTHYIO BOPOHKY B BUJIE YCEUYEHHOTO KOHYCA, IEPEXOIAIero B TPYOKy ¢ 3aaBuxkKoil. [lox
TPyOKOH yCTaHAaBIMBAIOT B3BEUICHHBIM MEPHBIM NWIMHAP CTaHIApPTHBIM O00BEMOM B
3aBUCHUMOCTH OT HauOOJBIIIEro pa3mMepa 3epH ChIITy4Yero Marepuania.

1 —xopnyc, 2 — mpybka, 3 —3a08udicka, 4 — mepHblil YUIuHOp
Pucynox 2 - CrangapTHasi BOpOHKA

st ompeneneHrs HACBIMMHON TUIOTHOCTH IIEOHS (rpaBusi) OepyT CpeAHIO TpoOy IeOHs
(TpaBus) B 3aBUCHMOCTH OT pa3Mepa 3epeH B CIEAYIONUX KOTUYecTBax, Kr: 10 10 mm — 15, 1o
20 mm — 30, 1o 40 mm — 60, 80 MM u 601tee — 150.

[IpoOy 3amomHUTENS BBICYIIUBAIOT J0 MOCTOSHHON MacChl B CYIIHJIBHOM IIKa(dy U YKIaIbIBAIOT
B MEPHBIN IUIUHAP ¢ BBICOTHI 10 cM 10 0Opa3oBaHMs KOHycCa Ha MOBEPXHOCTU COCyna. 3aTeM
CpEe3aroT M3JHILEK 3aMOTHUTENS 0€3 YIUIOTHEHHUS 1 B3BEIINBAIOT.

BmecTUMOCTh MEpHOTO HUIMHApPA BBIOUPAOT B 3aBUCHUMOCTH OT KPYIHOCTH 3allOTHHUTENS
ciemyromumM oopa3om (Tadm.1).
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Tabmuua 1.1 - BMecTUMOCTh MEPHBIX COCYIOB B 3aBHCHUMOCTH OT pa3Mepa 3€peH 3ar0IHUTENS]

HauOonpimii pazmep 3epeH BMecTHMOCTh MEPHOTO IUIIMHAPA, AM°
nieOHs (TpaBusi), MM

Ho 10 5

Ho 20 10

o 40 20

bonee 40 50

HachINHYIO MIOTHOCTB IIeOHS (IPaBHsl) Py BEIYUCIISAIOT ¢ OKpyriIeHHeM 10 10 kr/M° 1o dopmyite:

m, - m

p= v (14

1

I/Ie pu - HAChIIIHAS IUIOTHOCTH MaTepuaia, KI/M ; II, - Macca MEpPHOr0 cOCyJa, Kr; m2 -Macca
MEPHOTO COCY/Ia C MATePHAIOM, KT; V- BMECTHMOCTh MEPHOTO COCY/Ia, M°.

Haceimayto miotHOCTE 1Ie0HS (TpaBusi) BBIYHCISIOT KaK cpeiHee apudmeTrdeckoe w3
PE3yJIbTAaTOB JIBYX OMpEICIICHUH.

Jlns ompeneneHuss HACHITHOM IUIOTHOCTH Iecka mnpoOy mecka Maccoir 5. 10 xr
BBICYIIMBAIOT B CYIIMJIBHOM MIKady 10 TOCTOSHHOM MacChl M NPOCEHBAIOT YEpe3 CHTO C
pa3mMepoMm stueiiku 5 MM. 3aTeM MECOK 3aChINaloT B BOPOHKY M, OTKPBIBAs 3aBIIKKY, 3aIIOTHSIOT
cocys BMecTUMOCThIO 1 am®. Manuinek Tecka cpesaroT JTHHEHKoH B 00e CTOPOHBI OT IIEHTpA.
Cocyzl ¢ MeckoM B3BEIIMBAIOT M HACBHITHYIO TOTHOCTH C OKpyriieHHeM 10 10 Kr/mM® BEIYHCIAIOT
no ¢opmyie (1.4).

HachbInHyto mIIOTHOCTB Necka ONpeAessioT 1Ba pasa, UCIOJb3ys KaXK/blii pa3 HOBYIO Ipo0y, U 10
3TUM pe3yJIbTaTaM BBIYUCIISIIOT CpeHeapu(pMETHIECKOE 3HaUCHHE.

1.4. Onpenenenre MyCTOTHOCTH U TOPUCTOCTH
1.4.1. Onpenenenne mycTOTHOCTH
[TycTOoTHOCTH ChIydero marepuana BblUMciseTcs ¢ okpyrieHuem 1o 0,1% Ha ocHoBaHUUM

IpeBapUTEIbHO HAWJCHHBIX 3HAYEHUN cpelHed IUIOTHOCTH 3epeH IeOHs (rpaBus) U €ro
HACBHIITHOM MJIOTHOCTH 110 (popmyiie

V = (1--—L5_y.100

' £, - 1000 (15)

rie Vo — IyCTOTHOCTB 1eOHS (TpaBus), %; Px — HACHITHAS TUIOTHOCTH MIEOHS (TPaBus), KI/M°,
Po— CpeJIHss IIIOTHOCTh 3epHa mebHs (rpaBus), r/cM>,

1.4.2.0npenenenne nopucToCcTu

Ilopucmocmsb (0oowas) Il — onpedensemcs kak omHouieHuUe nop 8 mamepuaie K e2o 00vemy 8
ecmecmeeHHOM COCIMOSHUU:
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1=V, (1.6)
20e \V, — obvem nop 6 mamepuane; o - 00vem mamepuana 8 eCmecmeeHHOM COCMOAHUU.

Omxkpwimas nopucmocms Ilo onpedensemcsi Kak oOmHOuleHUe CyMMApHoO20 06vema nop,
Hacwvlyarowuxca 6000, V,*° k 06vemy mamepuana Vo

HOK:VnEO()/VO, (17)
3axpwvimas nopucmocms I1; onpedensemcs kak pazHocms 00well U OMKPbIMOL NOPUCTIOMUL:
H3 = H' HOK (18)

CymectByer nBa crnoco0a omnpeaeieHus OOLeH NOPUCTOCTU: 3KCIEPUMEHTAIbHBIA U
JKCIIEPUMEHTAIILHO-PACUETHBIN.

OKCHepUMEHTAJIbHBIN (IpsIMO) cocOO OCHOBAH HAa 3aMELIEHUM ITOPOBOrO IMPOCTPAHCTBA B
MaTepHale CKMKEHHBIM rellieM U TpeOyeT CI0KHOMU annaparypsl Ui UCTIBITAHUH.

SKCHepI/IMeHTaHLHO'paC‘IeTHLII‘/'I METO OIIpCaACIICHUA IIOPUCTOCTHU HCIIOJIB3YCT

HaWJIEHHBIC OIBITHBIM IyTE€M 3HAYEHWsS WCTUHHOM IUIOTHOCTH MaTepuaja p U €ro cpeaHein
IJIOTHOCTH po B cyxoM cocTosiHud. [lopuctocts 17 (%) Beraucisior no popmye:

Po )
I=(1- P .100% (1.9)

OTKpBITYI0 TOPUCTOCTH ok (%) OnpenemnsitoT mo popmyie
I15«=Bo, (1.10)

rae B, - 00beMHO€e BOAOIOTTIOIEHHEe MaTeprana, % (cM. 11.6).
3aKpbITYI0 TOPUCTOCTH 17;(%) BeuncsiOT o hopmyne (1.8).
1.5. Onpenenenrie BOJOMOTIOMIEHUS

OrnpeaensroT BOAOIOIIIONICHUE TI0 Macce U 00beMy.

Booonoznowenue no macce B, (%) xapaxmepuzyemcs ~omuowlenuem mMaccbl 8000l
yoepoicusaemoli 8 0opaszye Mmamepuaia K Macce cyxo2o oopasya u 8bl4uciaiom no opmyne

Ma ~ Me 100

B,= ™M (1.11)
20e my, - MAcca HACLIUWEeHHO20 8000l 00pa3ya, 2; Me - MACCa Cyxo2o oopasya, 2.

Booonoenowenue no obwemy Bo (%) - cmenenv 3anonnenus obvema mamepuaia 60001,
xapakxmepuzylouyio 8 OCHOBHOM €20 OMKPbIMYIO NOPUCMOCMb, — BLIYUCTIAION NO QopMye
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my, - m. 100

go= Ps Vo (1.12)
20e Vo - 0b6vem obpasya, cm® | ps - nnommuocms 600wt (1 2/cmd).

Paccuurats BOJOIIOTJIOIICHHUE IIO 06'b€My MOXXHO 3Has 3Ha4YCHHA BOAOIIOIJIOIICHHA IIO
Macce B, ¥ INIOTHOCTH po.

B, P
B, =—~—" 100

S (1.13)

HcnbiTanus mpou3BosAT Ha oOpas3nax B Buae kKyooB ¢ pedpom 100 mwmm 150 MM wia B
BUJE LWIMHAPOB, HMEIOIIMX Takue e JauaMeTp U BbicoTy. J[lomyckaercs ompeneseHue
BOJIOMOTJIONICHHS MaTepuaia Ha 00pasiax, UMEIOIUX HEMPaBIIbHYI0 T€OMETPHUIECKYI0 (hopMy
u mMaccy He meHee 200 r. OOpa3ipl BRICYIIMBAIOT A0 ITOCTOSHHON MaccChl, a 3aT€M IOMEIIA0T B
€MKOCTb, HAIIOTHEHHYIO BOJION C TAKUM PacdyeToM, 4TOObI YpOBEHb BOJIbI B €MKOCTH ObLI BBIIIE
BEPXHEr0 YPOBHS YJIOKEHHBIX 00pa3uoB npumepHo Ha 50 mm. Ilpu 3ToM 00pa3Libl yKiiaabIBaloT
Ha MPOKJIAJKU TaK, YTOOBI BBICOTAa 00pa3iia Obu1a MUHUMaNbHOM. TeMnepaTypa BoJIbl B €MKOCTH
noskHa ObITh (20+2)°C.

I[JISI B3BCIIMBAHUA O6p33HOB, BBIHYTBIX M3 BOAbI, UX IPCABAPUTCIILHO BBITHPAIOT OTKaToM
BJIQKHOW TKaHbIO. Maccy BOJbl, BBITEKIIYI0 M3 MOp oOpa3lia Ha YallKy BECOB, CJIEIyeT
BKJIIOYATh B MacCy HacChbIIIEHHOro oOpasua. HaceleHnne Bogod IpOU3BOIAT A0 TEX HOp, MOKa
pe3yibTaThl ABYX IMOCIEI0BATEIbHBIX B3BELIMBAHUN OyayT oTiaudaThes He Oosee yem Ha 0,1 T.
Bonomnornomenue mo Macce 1 00beMy BBIMHCISIOT 10 popmyraam (1.11 - 1.12).

I[IpakTnueckas padora 5.

Tema S. CoBpeMeHHbIE OPraHMYeCcKHe BSKYIIME MAaTePHAJIbI, PACTBOPbI U 0€TOHBI HA HX
OCHOBe.

Hean padoThl: U3y4nTh PU3MUECKUE CBOMCTBA METANIOB, METO/IBI UX OTIPE/ICIICHHUS.
Xon paboTsi:

1.O3HaKOMBTECH C TEOPETUUECKUMU MOJTOKEHUSIMH.

2.BblinonHUTE 337]aHKE MIPEnoaBaTes.

3.CocTaBbTe OTUET B COOTBETCTBUU C 33JIaHUEM.

TeopeTuyeckas 4acTb

K ¢wusnueckum CBOWCTBAM OTHOCATCS: TUIOTHOCTH, IUIABJICHHE (TeMIepaTypa IIIaBICHUS),
TETUIOTIPOBOAHOCTb, TETNIOBOE PaCITUpPEHHE.
[InOTHOCTh - KOJMYECTBO BEIIECTBA, COJAEplKalleecss B eIuHHIle oObema. DTO oxHA U3
BOKHEHIINX XapaKTEPUCTHK METAIUIOB M CIUTaBOB. [l0 TUIOTHOCTH METayuTbl JensTcsl Ha
CJIEAYIOIIME TPYMIbL: Jerkue (IIOTHOCTh He Oonee 5 r/cM3) - MarHuid, allOMUHUM, TUTaH U
IIp; TsizKedble - (TWIOTHOCTE OT 5 710 10 1/cM3) - xene30, HUKENb, Me/Ib, IIMHK, OJIOBO U JIp. (3TO
HanOosee OOIIMpHAs TPyIIa); 04eHb TsKeJble (TUIOTHOCTH Oonee 10 r/cm3) - MomubneH,
BOJIb(paM, 30JI0TO, CBUHEII U Jip. B Tabnuie 1 mpuBeneHb! 3HaUEHUS MIIOTHOCTH METAJJIOB.
Tabmuna 1
[InoTHOCTH METAIIOB

21



TemmepaTypa TMIaBiICHHS - 3TO TEMIIEpaTypa, MpPU KOTOPOH METal MEPEeXOIUT W3

KPUCTAJIIMYECKOTO (TBEPOT0) COCTOSTHUS B )KHUJIKOE C MOTJIOIIEHUEM TETIOTHI.
Temneparypa IUTaBI€HHS METAUIOB Jiekar B auamnasone ot —39 °C (pryrs) mo 3410 °C
(Bombdpam). Temneparypa maaBiaeHuss OOJIBIIMHCTBA METAIIOB (32 MCKIIOUYCHHEM IICIIOYHBIX )
BBICOKA, OJHAKO HEKOTOpbIE «HOpMajbHbIE» METAJUIbl, HAIPUMEP OJIOBO U CBHHEL, MOXXHO
pacIuIaBUTh Ha OOBIYHOMN AIIEKTPUUYECKON MIIM Ta30BOMU IUIUTE.

B 3aBucuMOCTH OT TemmepaTypbl IUIaBICHUS METal MOJPA3AENSIOT Ha CIEAYIOLINe
IpyNIbL: JerKoIlaBKue (Temreparypa 1miasiaeHuss He npesblmaer 600 oC) - LMHK, 0JI0BO,
CBHUHEIl, BUCMYT U Jp.; cpeanemyiaBkue (ot 600 oC no 1600 oC) - K HUM OTHOCATCS TOYTH
[OJIOBUHA METAJUIOB, B TOM YHCJIE€ MarHuii, aJIIOMUHHUHA, JKene30, HUKeIb, Meb,
30710T0; TyromiaBskue (6onee 1600 0oC) - Boabdpam, MonubueH, Ttutan, xpom u aAp. [lpu
BBEJICHUHU B METAJLI 100ABOK TeMIIEpaTypa IJIaBJIeHUs, KaK MPaBHIIO, TOHMUKACTCS.

MeToabl HCCIETOBAHUI B MaTepuaJIoBCACHUN

OCHOBHBIMH METOJAMH HCCJEIOBAaHUS B METAJUIOBEACHUM W MAaTepUajOBEICHUU
ABIIIOTCA:  U3JIOM, MAaKpOCTPYKTYpa, MHUKPOCTPYKTYpa, 3JIEKTPOHHAsT  MHUKPOCKOIIHS,
PEHTTEHOBCKUE METObI uccienoBanus. PaccMoTpu ux ocobeHHOCTH 601ee oIpOOHO.

1. U3nom - camMblil mpOCTOM W JOCTYIHBIM CIOCOO OIICHKHM BHYTPEHHETO CTPOCHHUS
MeTaJIJI0B. MeTOo/1 OLIEHKU M3JI0MOB, HECMOTPSI Ha CBOIO KaXKYILYIOCSl TPyOOCTh OLIEHKH KauecTBa
MaTepuaia, IPUMEHSETCs JOBOJIBHO IIUPOKO B PA3IMUHBIX OTPACISAX MPOU3BOJCTBA U HAYUHBIX
uccienoBanuii. OlLleHKa H3JI0Ma BO MHOTMX CIy4asX MOXKET XapaKTepHU30BaTh KauecTBO
MaTepuaia.

W3nom MoxeT ObITh KPUCTAILTUYECKUM WM aMOp(hHBIM. AMOpP(HBII U3IOM XapaKTepeH
JUIsL MaTepUajioB, HE UMEIOLIEr0 KPUCTAUIMYECKOTO CTPOEHHUS, TaKUX KaK CTEKJIO, KaHU(OJIb,
CTEKJIOBU/IHBIC IIJIAKH.

Mertannuueckue CIUIaBbl, B TOM YHCIE CTajlb, YyTyH, alFOMUHHUEBbIE, MarHUEBBIC CILIIABHI,
LUHK U €T0 CIUIaBbI 1al0T 3€PHUCTBIN, KPUCTATUINYECKUIN U3JIOM.

Kaxnas rpaib KpUCTAJUIMYECKOTO U3JI0Ma SIBJISETCS MNIOCKOCTBIO CKAJIBIBAHUS OTJEIILHOTO
3epHa. [loaTomMy M3510M MOKa3bIBaeT HaAM pa3Mephl 3epHa MeTauia. M3ydast U3710M cTainu, MOXKHO
BUJIETh, YTO pa3Mep 3€pHa MOXKET KoJjeOaTbCs B OYEHb HIMPOKHUX Ipenenax: OT HECKOJbKHX
CaHTHUMETPOB B JHUTOW, MENJIEHHO OCTBHIBIICH, CTalu A0 THICSYHBIX JOJIEH MIIIUMETpa B
MPaBUJIBHO OTKOBAaHHOMW M 3aKaJIeHHOW cTaiu. B 3aBHCHUMOCTH OT pa3mepa 3epHa, U3JI0M MOXKET
OBITh KPYMHOKPUCTAJUIMYECKMHA M MEJKOKpUCTANTUUYecKUi. OOBIYHO MENKOKPUCTAUTMYECKHH
U3JI0OM COOTBETCTBYET 00Jiee BHICOKOMY KaueCTBY METAJUIMYECKOT'O CIIJIaBa.

B cnyuae ecnm paspylieHue uccieayeMoro oOpasia MpOXOAMT € MPEIeCTBYIOLIEH
IUIacTHYeCKor aedopmarueil, 3epHa B IUIOCKOCTH HM3JI0Ma Ae()OPMUPYIOTCS, U U3JIOM yXKe He
OTpakaeT BHYTPEHHETO0 KPUCTAIJIMYECKOIO CTPOCHUS METajula; B OTOM Cllydae H3JI0M
HA3bIBAETCSI BOJIOKHUCTBIM. YacTo B 0OJHOM oOpa3le B 3aBUCUMOCTH OT YPOBHS €ro
IUTACTUYHOCTH, B M3JIOME MOT'YT OBITh BOJIOKHHCTbIE W KpPHCTaLIMUYECKUe ydacTku. Hacto mo
COOTHOILIEHUIO IUIOIMIAAN H3JIOMa, 3aHATOTO0 M KPUCTAJUNIMYECKUMHU YYacTKaMHU NpPU JAHHBIX
YCIIOBUSAX MCIIBITAHUS OLIEHUBAIOT Ka4eCTBO METaJlIA.

XpYNKUi KPUCTAJUIMYECKUN W3IIOM MOXKET MONYy4aThCsl MPU Pa3pyIlIeHUH 0 TpaHUIAM
3epeH WIM MO IUIOCKOCTAM CKOJIbXKEHHS, MepeceKalmuM 3epHa. B mepBoM ciydae wu3iiom
Ha3bIBAETCS] MEKKPUCTAJUIMTHBIM, BO BTOPOM TPAaHCKPHUCTALIUTHBIM. MHOra, ocoOeHHO mpu
OUYEHb MEJIKOM 3€pHE, TPYAHO ONpeAeNuTh NpUpOoay H3jiomMa. B 3ToM ciaydae M3JI0M H3y4aroT C
MTOMOIUIBIO JIYTbI WM OMHOKYJISIPHOTO MHUKPOCKOIIA.

B mocnennee BpeMsi pa3BUBaeTcs OTpacib METAUIOBEACHHS IO (pakrorpaduyeckomy
M3YYEHHUIO MU3JIOMOB Ha METaNIOrpaduuecKiX U JIEKTPOHHBIX MUKpockonax. [Ipu sTom Haxonsat
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HOBbIE JIOCTOMHCTBA CTApOr0 METOJa MCCIEIOBAHUM B METAUIOBEICHUM - MCCIIEIOBAHUM
U3JIOMa, TPUMEHSISI K TAKUM HCCIIeI0BAaHUSAM MOHATHA (PpaKTaIbHBIX Pa3MEPHOCTEH.

2. MakpocTpykTypa - SBIS€TCA CJICAYIOIIUM METOJOM KCCIIEJOBAaHUS METaJIJIOB.
MakpoCTpyKTYypHOE HCCIEJOBAaHUE 3aKIFOYAECTCS B U3YYEHHUH IJIOCKOCTH CEUYEHHUs U3IEIINS WU
oOpa3ia B MPOJOJILHOM, MMONEPEYHOM WIIU JIFOOBIX MHBIX HANpPaBJICHUSX IMOCIE TpaBieHUs, 0e3
NPUMCHECHUS YBEJIMYUTEIBHBIX MPUOOPOB WMIM TPU IMOMOIIM Jynbl. JlOCTOMHCTBOM
MaKpOCTPYKTYPHOT'O HCCJIEIOBAaHUS SIBISIETCS TO OOCTOSATENBCTBO, YTO C IOMOIIBIO 3TOTO
METO/Ia MOXHO M3YyUUThb CTPYKTYpPY HEMOCPEICTBEHHO IIEJIOW OTJIMBKU WM CIUTKA, IMOKOBKH,
mTaMroBke U T.J1. C TOMOMIBIO 3TOTO METOJa MCCICIOBaHUS MOKHO OOHAPYKUTh BHYTPECHHUE
MOPOKM MeTajula: IIy3bIpH, IYCTOTHI, TPEUIMHbI, NUIAKOBBIE BKIKOYEHHS, HCCIEAOBATh
KPUCTAJUTMYECKOE CTPOCHHUE OTJIMBKU, U3y4aTh HEOAHOPOJAHOCTh KPUCTAUIM3AIMU CIIUTKA U €r0
XUMHUYECKYIO HEOTHOPOJAHOCTH (JIMKBALIUIO).

C mnoMompl0 CepHBIX OTIEeYaTKOB MakpouuingoB Ha ¢orodymare mno baymany
OIpe/eNsieTCs. HEPaBHOMEPHOCTb PpACHpPEIENICHUs] Cepbl II0 CEYEHHUIO CIUTKOB. boibmioe
3HAQUYE€HHUE ITOT METOJ MCCIEAOBAHUS UMEET IPHU MCCIEIOBAHUM KOBAaHBIX WM IITAMIIOBAHHBIX
3arOTOBOK ISl ONIPEACIICHHs] MPABIIIBHOCTH HAIIPaBJICHUS BOJIOKOH B METAJLJIE.

3. MUKpOCTPYKTYypa - OJIUH U3 OCHOBHBIX METOJIOB B METAJUIOBEICHUH - 3TO UCCIICIOBAHNE
MUKPOCTPYKTYPBI METaJIJIa Ha METAIIOTpa@UUeCKIX U JIEKTPOHHBIX MUKPOCKOIIAX.

DTOT METO/I MO3BOJISIET U3y4aTh MUKPOCTPYKTYPY METAILTMYECKUX OOBEKTOB C OOJBITUMU
yBemuueHusMu: ot 50 10 2000 pa3 Ha ONTHYECKOM MeTaIorpauueckoM MUKPOCKOIE U OT 2 10
200 ThIC. pa3 Ha 3JIEKTPOHHOM MHKpoOcKore. VccienoBanue MUKpOCTPYKTYpbl IPOU3BOAUTCS Ha
MOJIMPOBAaHHBIX mDIMdax. Ha HerpaBiaeHbIX HUTM(ax H3y4aeTCs HATUYHC HEMETAJUTHYSCKUX
BKIIIOUEHUH, TaKUX KaK OKCHUIBI, CyIb(HIbI, MEJIKHE IUIAKOBbIE BKIIOYEHUS M Jpyrue
BKJIFOYEHUSI, PE3KO OTINYAIOUIUECS OT MPUPOJIbI OCHOBHOT'O METAJLJIa.

MuUKpOCTpyKTYypa METAJJIOB W CIUIABOB M3y4YaeTcs Ha TpaBleHbIX numdax. TpasreHue
OOBIYHO TMPOM3BOAMUTCSA CIAOBIMU KHCIOTaMH, IEJIOYaMH WM JAPYTUMH pPacTBOpaMHu, B
3aBUCUMOCTH OT TIPHUPOJBI MeTaiia numda. JleiicTBue TpaBieHHUs 3aKIOYAETCs B TOM, YTO OH
MO-pa3HOMY PACTBOPSET PA3NIMYHBIE CTPYKTYPHBIE COCTABIISIIOLIME, OKpAlIMBas MUX B pa3HbIC
TOHA WM 1B€Ta. |'paHuLIbl 3epeH, OTINYAIOLIMECS OT OCHOBHOI'O pacTBOpPa UMEIOT TPAaBUMOCTh
OOBIYHO OTJIMYAIONIYIOCS OT OCHOBBI M BBIJICISETCS Ha NUIMQE B BUIE TEMHBIX WU CBETIBIX
JIMHUM.

Buaumbie 1o MHKPOCKOTIOM TOJIM3JIPBI 3€PEH MPEACTABISIIOT COOOM CEUeHHUs 3€peH
MOBEepXHOCThIO TU(da. Tak kKak 3TO cedyeHHe SBISAETCA CIYYalHBIM MU MOXKET MPOXOIUTH Ha
pa3HBIX pACCTOSHUAX OT LEHTpa KaXJOro OTAEIBHOrO 3€pHa, TO pa3Muue B pa3Mepax
MOJIMAJIPOB HE COOTBETCTBYET JICUCTBUTENBHBIM pa3IinuusM B pa3Mepax 3epeH. Haumboiee
OJIM3KOM BEMUYMHON K ACHCTBUTEIHLHOMY pa3Mepy 3epHa SBISIFOTCS Hanboliee KPYyIHbIEe 3epHa.

[Ipu TpaBneHuu oOpasla, COCTOANIETO W3 OJHOPOJHBIX KPUCTAJUTMUECKUX 3E€pPEH,
HanpuMep YUCTOrO0 MeTajlla, OJHOPOJHOIO TBEPAOrO0 pPAacTBOpa U Jp. HAOIIOJAeTCsl 4acTo
Pa3IMYHO MPOTPABIICHHBIE TOBEPXHOCTU PA3HBIX 3€PEH.

DTO sBICHUE OOBACHSIETCS TEM, YTO HA TMOBEPXHOCTH HUTH(A BBIXOIAT 3€pHA, UMEIOIINE
pazIUYHbIe KPUCTALIOTPA(UUECKYI0O OPHEHTHPOBKY, BCIEACTBHE YETO CTEMEHb BO3ICHCTBUSA
KHUCTIOTHI Ha 3TH 3€pHA OKa3bIBalOTCS pasHoW. OAHM 3epHAa BBIMIAIAT ONECTSIIMMHU, APYTHE
CHUJIBHO TPOTPABIMBAIOTCS, TEMHEIOT. DTO MOTEMHEHHE CBSI3aHO C O0pa3oBaHWEM pa3IMYHBIX
buryp TpaBieHUs, MMO-pa3HOMY OTPAKAIOIIUX CBETOBBIC JIydd. B ciyuyae CIIaBOB, OTIENbHBIE
CTPYKTYpHBIE COCTaBJISIONINE O0pa3ylT MHUKpopenbed Ha MOBEpXHOCTH MHuUM(da, WMEIOIUi
YYaCTKH C PAa3TMYHBIM HAKJIIOHOM OTJEIHHBIX TTOBEPXHOCTEH .

HopmanbHO pacmonoxeHHble YYacTKH OTpa)kaloT HauOOIblliee KOJIMYECTBO CBETa U
OKa3bIBAIOTCsI HambOoisiee CcBeTIbIMH. [lpyrue ydactku - Oojee TemHbIe. YacTo KOHTpAcT B
M300paXEHUH 3EPHUCTONW CTPYKTYpPbl CBSI3aH HE CO CTPYKTYpOil MOBEPXHOCTH 3€PEH, a C
penbedom y rpanunl 3epeH. Kpome Toro, pasnudyHble OTTEHKH CTPYKTYPHBIX COCTABIISIFOIIMX
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MOTYT SIBISITBCSI PE3yJAbTATOM OOpa30BaHMS TUICHOK, OOpa30BaHHBIX NPH B3aWMOJACHCTBUU
TPABUTENS CO CTPYKTYPHBIMU COCTABJISIOIIMMH.

C nmoMompi MeTaIorpauuecKoro UCCIeOBaHUS MOKHO OCYIIECTBIISITh Ka4eCTBEHHOE
BBISIBICHUE  CTPYKTYPHBIX  COCTaBISIIOIIMX  CIUIABOB M KOJMYECTBEHHOE  H3y4YEHHUE
MUKPOCTPYKTYp METAJJIOB W CIUIABOB, BO-TIIEPBBIX, IIYTEM CpPAaBHEHHS C H3BECTHBIMU
M3YYEHHBIMH MMKPOCOCTABISIIOIIUMHU CTPYKTYP M, BO-BTOPBIX, CIELHUAIBHBIMU METOJIaMU
KOJIMYECTBEHHOW MeTaiorpaduu.

Bennuuna 3epHa onpenpensiercs. MeTooM BU3YyaJbHOW OLIEHKH, COCTOSILEH B TOM, YTO
paccMaTrpuBaeMasi MUKPOCTPYKTYpa, IPUOIMKEHHO OLIEHHMBAETCsl OalylaMu CTaHAApPTHBIX KAl
mo 'OCT 5639-68, TOCT 5640-68. 1o coOTBeTCTBYWOIIUM TaOIHIaM, A KaXA0Tro Oamia
onpeenseTcs MIOMaap OJHOI0 3€pHA U KOJMYECTBO 3epeH Ha 1 MM2 u B 1 Mm3.

MetomomM mojacdeTa KOJIMYECTBA 3€pEH Ha CAWHUIEC MOBEPXHOCTH MUIMda T0
COOTBETCTBYOIUM (opmynaMm. Ecnu S - 1uiomanas, Ha KOTOPOH MOACYUTHIBACTCS KOJIUYECTBO
3epeH n, a M - yBeJlMueHrne MUKPOCKOIIA, TO CPEIHSsS BEJIMUMHA 3€pHA B CEUEHUU MTOBEPXHOCTHU
nutnga

Omnpenenenue ¢azoBoro cocraBa. Pa3oBbli COCTAB CIUIaBa Yallle OIEHUBAIOT Ha IJa3 WU
IIyTEM CPaBHEHUS CTPYKTYPBI CO CTAHAAPTHBIMU LIKaJaMHU.

[TpuOMMKEHHBI METOJT KOJIMYECTBCHHOTO OIpeaesicHusT (a3oBOro CocTaBa MOMKET OBITh
MIPOBEICH METOJOM CEKYyIIEeW C MOJCYETOM MPOTSHKEHHOCTH OTPE3KOB, 3aHSATHIX Pa3HbIMU
CTPYKTYPHBIMH COCTaBISIOMUMH. COOTHOIIEHUE ITHUX OTPE3KOB COOTBETCTBYET OOBEMHOMY
COJICPKAHUIO OTACIBHBIX COCTABIISIOIINX.

Toueunsiii meton A.A. I'maroneBa. OTOT METOA OCYIIECTBISETCS IYTEM OLICHKHU
KOJIMYECTBA TOYEK (TOYEK MEPECEUCHMs] OKYJISIPHOM CETKM MHUKPOCKOIIA), TOMAJalolInX Ha
MOBEPXHOCTU KaXJOW CTPYKTYpHOHM cocTaBisitolieil. Kpome Toro, MeToioM KOJIMYECTBEHHOU
MeTaysiorpauu MPOU3BOAAT: ONpeesieHue BEIMYMHBI MOBEPXHOCTH pasziena (a3 u 3epeH;
ompeNesieHue  YHClia  4YacTUIl B  o0Bbeme;  oOomnpelnelieHne  OpHUEHTAIlMd  3€peH B
MOJIMKPUCTAIITNYECKUX 00pa3Iax.

4. DnekTpoHHas MHKpockomus. bomnbimoe 3HaueHme B MeTauiorpaduueckux
WCCJICIOBAHUSAX HAXOJIUT B TOCJEIHEE BPEMs AJIEKTPOHHBIM MHKpockor. HecomMHeHHO, eMy
MpUHAUISKUT Oombiioe Oyaymiee. Ecnu paspemarommas cnocoOHOCTh ONTHYECKOT0 MUKPOCKOMA
nocturaetr 3HadeHuit 0,00015 mm = 1500 A, TO paspemaromniasi CiOCOOHOCTH AJIEKTPOHHBIX
MUKPOCKOTIOB focTuraer 5-10 A, T.e. B HECKOJIBKO COT pa3 OoJblie, 4eM y ONTHYECKOTO.

Ha »1ekTpoHHOM MHKPOCKOIE OCYIIECTBIISIFOT HCCIEAOBAHUE TOHKHUX IUICHOK (PEIInK),
CHATBIX C TIOBEPXHOCTH HUIM(A WIM HEMOCPEICTBEHHOE H3YYCHHE TOHKHX METAJUIMYECKHX
TUICHOK, TTOJTyYE€HHBIX YTOHEHHEM MacCUBHOTO 00pasIia.

B nHauOonpuielt creneHW HYXAAIOTCS B MPUMEHEHMM 3JEKTPOHHOM MHKPOCKOIUU
MCCJIEIOBAHMS TIPOIIECCOB, CBSI3aHHBIE C BBIJCICHHUEM HU30BITOUHBIX (a3, HAIpUMEp, pacraj
MIEPECHIIEHHBIX TBEP/IBIX PACTBOPOB MPH TEPMHUUECKOM MU AePOPMAITHOHHOM CTapEHUH.

5. PentrenoBckue Metonsl uccienoBaHus. OMHUM W3 HambOoJee BaKHBIX METOJIOB B
YCTaHOBJICHUH KPUCTAILIOTPAQUUECKOrO CTPOCHHS PAa3TUYHBIX METAJJIOB M CIUIABOB SIBIISETCS
PEHTIE€HOCTPYKTYPHBIN aHalin3. DTOT METOJ HUCCIEAOBaHUS /1aeT BO3MOXKHOCTb ONpENeTeHUs
XapakTepa B3aUMHOTO PAaCIOJIOKEHHUSI aTOMOB B KPUCTAJUTMYECKUX TeNax, T.€. PEIIMTh 3ajady,
HE JIOCTYITHYIO HH OOBIYHOMY, HU DJIGKTPOHHOMY MHUKPOCKOTY.

B oOCHOBe pEHTIreHOCTPYKTYpPHOTO  aHaiW3a JISKHUT  B3aUMOJCUCTBHE  MEXIY
PEHTTCHOBCKUMH JIydaMy M JISXKAIIMMH Ha WX MyTH aTOMaMU HCCIIEAYeMOro Teja, Omaromaps
KOTOPOMY TIOCIIETHUE CTAHOBSTCS Kak Obl HOBBIMH HCTOYHHKAMH PEHTTC€HOBCKHX IIy4eH,
SIBJISISICH TIEHTPAMU UX PACCesSHUS.

Paccesnue nydeil aToMaMd MOXKHO YIOJOOUTH OTPAKEHHIO ITHX Jy4ell OT aTOMHBIX
MJIOCKOCTEH KpUCTaJlIa IO 3aKOHAM F'€OMETPUUYECKON ONTHKHU.
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PeHTreHoBCcKuE JIydd OTPa)KarOTCsl HE TOJIBKO OT INIOCKOCTEH, JIEXKAIIUX Ha IIOBEPXHOCTH,
HO U OT NIyOMHHBIX. OTpaxasch OT HECKOJBbKUX OJMHAKOBO OPUEHTHUPOBAHHBIX IUIOCKOCTEH,
OTPaKEHHBIN Jyd ycunuBaercs. Kaknas INUIOCKOCTh KPUCTAJUIMYECKOW PELIETKH AAacT CBOU
IIy4OK OTpaXeHHbIX BOJH. IlomyduB onpeneneHHoe depenoBaHUE OTPAKCHHBIX IIyYKOB
PEHTTEHOBCKUX JIyded II0J OIPEACICHHBIMU yIJIaMHM, PACCUUTHIBAIOT MEXIUIOCKOCTHOE
paccTosiHue, KpUcTauiorpaduyeckiue MHIEKChl OTPAXKAIOIUX IUIOCKOCTEeH, B KOHEUHOM CUETe,
(bopMy 1 pazMepbl KPUCTATUINYECKOH PEILeTKH.

IIpakTnyeckas 4acThb
Conep:kanue oT4yera.
1. B oTueTe HEOOXOAMMO yKa3aTh Ha3BaHUE, IIETh PAOOTHI.
2. I[lepeuncnute OCHOBHBIE (U3MYECKUE CBOMCTBA METAJIOB (C OMPEIETICHUSIMH).
3. 3adukcupyiite B TeTpaau TadauIel 1-2. Caenaite BRIBOIBI 110 TAOIHIIAM.
4. 3anonauTe Tadbmuiy: «OCHOBHBIE METOBI HCCIIEIOBAHUS B MATEPUATIOBEACHUN.

IIpakTuyeckas padora 6.

Tema 6. CoBpeMeHHbIe BO3AYIIHbIE BSZKYIIUE BelleCTBA.

Hean pa6oThI:

e (opMuUpOBaHHE y CTYACHTOB NPEJICTABICHUS O B3aUMOCBSI3M MaTepualia U KOHCTPYKIIUH,
MIPEIOTPEICIIAIONICH BEIOOD M ONTHUMH3AIUIO CBOHCTB CTPOUTEIIEHOTO MaTrepuaia, UCXOIsl U3
YCIIOBHI DKCIUTyaTallil KOHCTPYKIIUN ¥ TPeOyeMO JJO0JITOBEUYHOCTH;

L4 OBJIAICHUC CTYACHTAMU IPAKTUYCCKHUMU MCTOAAMHU OIPCACIICHUSA IMPOYHOCTH,
KECTKOCTH, YCTOﬁqHBOCTH CTPOUTCIIbHBIX MAaTCPUAIOB

TEOPETUYECKASA YACTDH
['mapaTtanoHHble (HEOPraHMYECKUE) BXKYIINE BEIIECTBA
1. BozayiiHble BSUKYIINE BELIECTBA.
2. I'mapaBianueckue BsOKYIINE BEIIECTBA.

['upparaniioHHBIMU ~ (HEOPraHMYECKMMM)  BSOKYLIIMMH  BEIIECTBAMU  HA3bIBalOT  TOHKO
U3MeNbUEHHbIE MaTepuaibl (MOPOIIKH), KOTOpble MNpPH CMEHIMBAHUU C BOAOH 00pa3yroT
IUTACTUYHOE TECTO, CIIOCOOHOE B IPOIECCe XMMUUECKOTO B3aUMOJEHCTBUS C HEH 3aTBEpAeBaTh,
HaOUpaTh MPOYHOCTh, CBA3BIBAs IIPU ITOM B €AMHBIIMOHOJMUT BBEJEHHbBIE B HETO 3allOJHUTENH,
00OBIYHO KaMEHHbIE MaTepuaibl (IIeCOK, rpaBuil, 1e0eHb), 00pa3ysl TEM CaMbIM MCKYCCTBEHHBIN
KaMEHb TUIIA [IECYaHUKa,KOHTJIOMepaTa.

I'mapatanyoHHbIE BSOKYIIME TOAPA3AEIAIOT Ha:
e BO3JYIIHBIE (TBEPACIOIINE U HAOUPAIOIINE TPOYHOCTH TOJHKO B BO3AYIIHOHN Cpeie)
e THUJpaBIWYECKHUE (TBEPACIOIINE BO BIAKHON, BO3IYIIHON CPE/Ie U MO BOJIOK).

Cmpoumenvras 6030yunas uzsecms (CaO) — nmpoaykT ymepeHnHoro ooxwura npu 900—
1300 °C mpupoansix kapboHatHbix mopo (CaCOz), cogepxamux 10 8 % TITUHUCTBIX pUMeceit
(M3BECTHSIK, JOJOMUT, MeNl U Jp.). OOXKUT OCYIIECTBISIOT B IIAXTaX W BPAIIAIOIIUXCS IeYax.
HaunbGonee mmpokoe pacmpocTpaHeHWE MOTYYWIIN MIaXTHBIC meud. [Ipu o0Kure M3BECTHSIKA B
[IAXTHOW TeYH JABMKYIIHMICS B IIAXTE CBEPXY BHU3 MaTepuajl MPOXOJAUT MOCIEI0BATEILHO TPU
30HBI: 30HY TMOAOTpeBa (CymIKa CBHIPbS W BBIACICHHE JETYYHMX BEIIECTB), 30HY OOXKHWTa
(paznmokeHUe BEIECTB) W 30HY OXJIaXJCHUSA. B 30He mojorpeBa M3BECTHSK HArpeBaeTcs [0
900 °C 3a cuéT Temia NoCTYIAIIETro0 U3 30HBI 00XKHUTa OT Ta3000pa3HBIX MPOYKTOB TropeHus. B
30HE 00XUTa MPOUCXOTUT TOpeHHe TOoIUIMBa M pasnokeHue m3BecTHsika (CaCOz) Ha u3BeCTb
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(CaO) wu mmokcuna yraepona (CO2) mpu temmnepatype 1000—1200 °C. B 30He oXJaKacHUS
0003KEHHBIN M3BEeCTHIK oxyaxaaeTcss A0 80-100 °C nBurarmmmcs CHU3Y BBEPX XOJOAHBIM
BO3/TyXOM.

B pesynbrare 00kura MoHOCTBIO TePSETCs ABYOKUCH YIIepoa U IMoJIydaeTcsi KOMOBas,
HeraméHasi U3BeCTh B BHJC KYCKOB Oelloro wii ceporo isera. KomoBasi HeramiéHas M3BECTb
SIBIISIETCSI TPOTYKTOM, M3 KOTOPOTO MOJYYaOT pa3HbIe BUIBI CTPOUTEILHON BO3IYIIHON U3BECTH:
MOJIOTYIO TIOPOIIKOOOPa3HYI0 HEraIEHyI0 N3BECTh, H3BECTKOBOE TECTO.

CrpouTenbHyl0  BO3AYLIHYI0  M3BECTb  Pa3jIMYHOTO  BHJA  HUCHOJB3YIOT  IIpU
NPUTOTOBIICHUH KJIAIOYHBIX U IITYKATYPHBIX PACTBOPOB, OETOHOB HU3KHX MapokK (paboTarouiux
B BO3JYIIHO-CYXMX YCJIOBHUSX), M3FOTOBJIEHUM IUIOTHBIX CHJIMKAaTHBIX W3JeIuil (Kuphnuya,
KPYIHBIX OJIOKOB, MaHENEH ), TOTy4eHUN CMEIIaHHBIX [IEMEHTOB.

l'unporexHuyeckre v THIPOMETHOPALIMOHHBIE COOPY)KEHUS U KOHCTPYKLIUU paboTaloT B
YCIIOBUSX MOCTOSIHHOTO BO3EHCTBUS BOJIbl. DTU TAKENbBIE YCIOBUS SKCIUTyaTalluUd KOHCTPYKLIUN
U COOpY)KEHUH TpeOyloT NpPUMEHEHHUs BSDKYIIUX BEIIECTB, OONAJarolMMX HE TOJbKO
HEOOXOJUMBIMU HPOYHOCTHBIMU CBOMCTBaMHM, HO HBOJOCTONMKOCTbIO, MOPO30CTOMKOCTBIO U
KOPPO3MOHHON CTOMKOCTBIO. TakuMu CBOMCTBaMH OONAarOT TUIPABIUYECKUE BSIKYIIUE
BEILECTBA.

I'napaBaruecKyto M3BECTb MOJYYAIOT YMEPEHHBIM OOKMIOM HPUPOJHBIX Meprenei u
MeprenucTbix u3BecTHAKOB npu 900—1100 °C. Meprenb U MepreiucThlii U3BECTHAK HAYIINE
JUIsl IPOM3BOACTBA TMAPABINYECKON U3BECTH coaepxkar OT 6 10 25 % IIMHUCTBIX U NECYAHbIX
npumeceid. E€ ruipaBirueckue CBOMCTBA XapaKTEPU3YIOTCS THAPABINYECKUM (UM OCHOBHBIM)
MoayiaeM (m), MPEeACTABIAIOUIMM OTHOIIEHHE B MPOLIEHTaX COAEP)KaHUS OKUCIOB KajJbLMA K
COJIEP’KaHUIO0 CYMMBbI OKUCIIOB KPEMHHUS, AJIIOMUHUS U JKeJe3a:

I'mppaBnuueckass M3BECTb — MEIJICHHO CXBaTBIBAIOLIEECS W MENJIEHHOTBEPCIOIIEE
BellecTBO. E€ NpUMEHSIOT 1 NPUTOTOBJIEHMS] CTPOMTEIBHBIX PACTBOPOB, HU3KOMApPOUHBIX
0ETOHOB, JIETKUX OETOHOB, MPU MOJYYEHUU CMEIIAHHBIX OETOHOB.

OobopynoBanue 1 MaTepUaJIbI

OO0pa3ipl U3roTaBIMBaOT B (hopMe MPSIMOYTOJIbHOM HPU3MBI C MOMEPEYHbIM CEUECHHEM
20x20 MM u amuHHOM BHOAL BOJIOKOH 300 mwm. [lomyckaeTcsi onpenensTh mpeaen MpoOYHOCTH
IPU CTAaTUYECKOM U3Trube Ha 00pasiiax Mocie onpeieseH!s MOAYJIs YIIPYTOCTH.

Jlyig mpoBeieHUs! UCTIBITAaHUS IPUMEHSIETCS CIIeAYIolas anmnaparypa:

- MozepHusupoBanHblii npubop IICI-2M, obecneunBaronmii 3aJaHHYIO CKOpPOCTb
Harpy>keHusi obpaslia WM TepeMEIIeHHs] Harpy)kKaroolleld TOJOBKH M IO3BOJISIIOIIASL U3MEPATH
Harpy3Ky ¢ MorpeurHocTbio He 6onee 1%;

- TMpuUcTocoOieHne, obecreunBaromiee MU3rud oOpasiia MPUIOKEHUEM Harpy3ku K ero
MIOBEPXHOCTU B CEPEIMHE PpACCTOSIHUSI MEXIy LeHTpamu omop. Pammyc 3akpyrieHus omnop u
Harpy>karoIero Hoxa J0keH ObITh 30 MM;

- IITAaHT€HLIUPKYJb C MOrPEIIHOCTHIO0 n3MepeHus He 6onee 0,1 Mm;

- anmmaparypa s onpeneneHus BaaxHoctu mo [OCT 16483.7-71,

- IPOBOJIOYHBIE TaTYUKH CONPOTHUBIIEHUS;

- PpblUYaQXHBIE WM SJIEKTPOMEXaHWYECKHE TEH30METPhl Il U3MepeHHs (UOPOBBIX
negopmanuii, mporudoMepsl WM HHIUKATOPbl YACOBOTO TUIIA JI U3MEPEHHsI IPOruO0B OaNKH.

Yxka3anus no TexHuKe 0e30MacHOCTH

K BbIMOMHEHHIO TPAKTUYECKUX PAOOT JOMYCKAIOTCS TOJIBKO CTYJIEHTHI, MPOIIEIIINe
MHCTPYKTaX I10 TEXHUKE OE30MaCHOCTH.

30Ha BBINOMHEHHS] padOT JOKHA OBITH orpaxaeHa. HaxoxaeHue mocTOpoOHHHUX JIMI, B
TOM YHCJIE CTYIEHTOB, HE NMPHUHUMAIOIINX YYaCTHE B BBINOJHEHUH JAaHHOW paboOThl, B paboueii
30HE 3alpeIIaeTCs.
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Bce KOHTakTHBIE COEIMHEHHS JOJDKHBI OBITh OUMINEHBI M NPOBEPEHbI HA IUIOTHOCTD
3aTSKKH; U3MEpPUTENbHBIE IPUOOPHI JOJIKHBI ObITh MCIIpaBHbI. [lob30BaHNE MOBPEXKAECHHBIMU
npuOopaMu He J10IMyCKAeTCs.

ITpu nepepsiBax B paboTe, a TaKkKe Mocae OKOHYaHUs paboThl BCe MPUOOPHI HEOOXOUMO
pasrpy3urh.

3amnpenaercs ocTaBIATh 0€3 HaJ30pa 3arpy>KeHHbIE IPUOOPBHI.

[Ipy mnpoBeneHNH UCHBITAHUN JOHKHO OBITh CMEIIAHHOE OCBEIIEHHE, TO €CTh
€CTECTBEHHOE M MCKYCCTBEHHOE, YTO O0ECHEeUMBAET OCBEIIEHHOCTh 30Hbl HCIIBITAaHUH B
cooTBeTcTBUM ¢ TpeboBaHusmu CHull.

3ananusa

[ToAroToBKa UCIIBITAHUI: HA CEpEMHE JUIMHBI 00pa3lia H3MEPSIOT MHUPHHY b 1 BbicoTy h
¢ morpenrHocTeio He 6oiee 0,1 mm.

[IpoBenenue ucrnbiTanuii: oopaser; nomeniatoT B mpuodop [ICI-2m Tak, uToObI n3rubaromee
ycwive ObUIO HAIpaBJICHO MO KacaTelbHOM K TOJIWYHBIM CIIOSIM (M3TUO TaHTCHIMAIbHBIN) U
HarpyXxaroT 110 cXeMe, IOKa3aHHO! Ha PUCYHKE.

O6pa3zern Harpyx)arT HAOOPOM TUPh PABHOMEPHO C IMOCTOSTHHON CKOPOCTHIO HATPYKEHUS
WIA TIOCTOSHHOW CKOpOCThIO mepemenieHus 4 MM/MUH. CKOpPOCTb HarpyXeHus JOJDKHA ObITh
TaKoM, 4To0bI 00pazen paszpymmics yepes (1,5+0,5) MuH mocie Havana Harpy>KeHHs..

VcnblTanue npoJo/DKalOT 0  paspylleHus obpasla, omnpenesisiss MaKCUMalbHOe
noka3anue crpenku MY-10. MakcumanbHyo Harpy3ky Fmax OIpEnessioT ¢ MOTPEIIHOCThIO HE
6omnee 1%.

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

[Ipu ucnibITaHUM OTIPENIEIIAIOTCS:

- BEJIMYMHA U XapaKTep paclpeaeieHUs] HOPMAIbHBIX HAIPSDKEHUH O BBICOTE CEUEHUs
0aJIKu NP pacyeTHON HArpy3Ke;

- mporu6 OaNKu Mpu pacyETHON HArpy3Ke M Ha KaKJOW CTYIEHU Harpy>KeHUs;

- BeJIMYMHA pa3pyllaroield Harpy3KH.

Harpy:xenune 6anku npousBoautcs cryneHs M 0,125 Ppacuer.

IlokazaHusi TEH30METPOB 3alMCHIBAIOTCA IPU HYJIEBOM M PACYETHOM Harpyskax.
[Toxa3zaHus MHAUKATOPOB WM MPOTMOOMEPOB 3aNHMCHIBAIOTCS Ha KaXJIOW CTYIEHU HArpy3Kd 10
BEJIMUUHBI Ppacuer, TOCIIE YET0O MPUOOPHI CHUMAIOTCS U 00pa3el] HarpyKaeTcst 10 pa3pyLIeHus.

[To BenmnumHam nporu6oB Oanku npu Harpyskax 0,125 Ppacuer U 0,25 Ppacuer MOXKHO
BBIYUCIIUTh YCPEJHEHHBIH MOJYyJb YHOPYrOCTH JAPEBECHHBI oOpas3lia NMpH KpaTKOBPEMEHHOM
Harpy>K€HUH U OLEHUTh BIUSHHUE IMONEPEYHOW CHIIbI Ha Mporud naHHoM Oanku. J[is sToro mo
NOKa3aHUsIM MHJMKAaTopa OIpeAesieM Nporud Oanku B cepelMHe MposieTa U BBIYHMCISIEM
YCPEIHEHHBIH MOJIYJIb YIIPYTOCTH APEBECUHBI 0€3 yueTa BIMSHUS TONEPEYHON CUIIBL.

o
[Ipenen mpounoctu (W) (B MIla) obpasma ¢ BIOKHOCTBIO B MOMEHT HCIBITAHUS
BBIYUCIISIOT IO hopMyIie:
3P

1
max
Y
rae, Puax —MakcumanibHas Harpyska, H;
| - paccTostHEE MEXTy IECHTPAMH OTIOP, MM;
h - BeIcOTa 00Opasia, Mm;
b - mumpuHa oOpasua, Mm.
Pe3ynprar BeraucisoT 1 okpyrisioT 1o 1 Mlla.
Pe3ynbrarel ncnbplTaHU 3alMCHIBAIOT B IIPOTOKOJL.

Conep:xanue oT4éTa

1. Tema;
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2. llens paboTHI;
3. ®opMyIIbl, COOTHOIIEHUS U TPaPUKH;
4. 3aKJII04YeHUE U BBIBO/IBI.

KOHTpOJILHLIe BOIIPOCHI U 3a/IaHUHA

1. Meronuku pa3pabOTKH KOHCTPYKTUBHBIX M PACUETHBIX CXeM?
2. OCHOBHBIE MTOJIOKEHUSI O CBOWCTBAX CTPOUTEIHHBIX MaTepUAIOB?
3. B 3aBHCHMOCTH OT Y€ro CTPOUTCS CEMEUCTBO (a30BbIX TPACKTOPHIA?

IIpakTnyeckas padora /.
Tema 7. llopraanauemenT. CBpeMeHHbBIe crieliaIbHbIe BU/IbI IEMEHTOB.

Llenb: onpenenuTh MIOTHOCTh U BSI3KOCTh OJU(BI (HATYpaabHON MM MOIYHATY-PaJIbHOMN).

Xon pabotbl. IIIOTHOCTH KHUAKMX MaTepUaAIOB OIPENEISIIOT apeOMETPOM  (JIEeH-
cuMeTpoM) (puc. 1) — CTEKISHHBIM NPUOOPOM, B HIDKHEH YacTH KOTOPOrO HaXOIUTCS Ipy3
(Ipobnr), a B BepxHel — rpaayupoBaHHas Iikana. [1yOuHa morpyxeHus apeomerpa B onudy
XapaKTepU3yeT ee INOTHOCTh. I [oTHOCTE XuAKocTeEN onpenensatoT npu temuneparype + 20 °C.

Jlnst ompezeneHus IUIOTHOCTH ONUGBl MPUMEHSIOT apeoMeTp ¢ IpeleliaMd JIeNICHUs
mkanel  0,65... 1,00 r/cmM3. Ommdy HanmuBalOT B TPO3PAYHBIA CTEKISTHHBIA [WJIMHAP
BMECTUMOCTBIO 250 cM3 Tak, 4TOOBI YeTBepTas 4acTh €ro o0beMa OCTaBallaCh CBOOOHOM, U
NePEMEIINBAIOT CTCKISIHHOW MAJIOYKOW. APEOMETP OCTOPOXKHO MOTpYXKaroT B onudy. [Ipu atom
OH HE JIOJDKEH KacaThCsl CTEHOK W JHA muimHapa. OTcYeT 1mo apeoMeTpy OepyT Ha ypoOBHE HH3a
MeHHcKa xuakocTH. [lokasanue 1mo apeoMerpy, OTCYUTAHHOE C IMOTPEIIHOCTBIO IO COTHIX J0JIel
€IMHHIIBL, IPUHUMAIOT 32 IUIOTHOCTH JKUIKOCTH.

7,600
1,02
7os|H
1,06
108
7,10

Puc. 2. Boponka HUJIK:
1 — cocyn, 2 — BBIITYCKHOE OTBEPCTHE, 3 — KOHYC JUTsl BOABI, 4 — BOPOHKA JIJISI HCTIBITYEMOTO
Mmatepuana, 5,6 — mryuepa, 7 — KpaH
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OneIT ¢ HOBOM Topumel onudbl MPOAETBIBAIOT JBa pa3a. Ilociie OmbITOB apeomeTp,
HACYXO BBITHPAIOT MATKON TKaHBIO. Pe3ylIbTaThl 3aMUCHIBAIOT B XKYpPHAI MPAKTUICCKUX PabOT 1Mo
dbopwme:

Bun omudsr [Ipenenst nenenus mkansl apeomeTpa r/cm3. IlepBolii oTcueT mo apeomerpy
r/cM3, BTOpPO# OTCUET IO apeoMeTpy I/cMm3.

[TnotHOCTH ONMUBL: 1O ombITY I/cM , Io TOCTYy r/cMm .

Bsizkocth omudbl onpenenstor ¢ nomoribio Boponku HUJIK (puc. 2) ¢ nmamerpom
BBIITYCKHOTO KaTMOPOBAaHHOTO OTBepcTHs 7 MM. BopoHKy 4 10 KpaeB 3amoyiHsOT OJauQoH, a
KOHYC 3 11 BOJbI HAMOJHSIOT BOJo#M, Harperod ao 20..25 °C. Boma B KOHyce J0JDKHA
HMPKYJIMPOBATh B TEUEHUE BCEro ombiTa. Boay monarT depes mrynep 6" M BBITYCKAIOT Yepe3
mryuep S. [lox BEITyCKHOE OTBEPCTHE 2 BOPOHKH IMOMENIAIOT cocys / BMecTuMocThio 100 cm3.
Kak tompko temmeparypa omudbr nocturaer 20 °C, OTKpbIBalOT KpaH 7 M OJHOBPEMEHHO
MyCKaIOT CEKyHIOMeEp.

[Toxazarenb BA3BKOCTM — BpeMsl B CEKyHAax, HeoOxoxumoe ans ucredenuss 100 cm3
onubl. OOBIT MPOBOJAT TPHIKIIBL, 32 PE3YNbTAT MPUHUMAIOT CpeliHee apupMETHIECKOe U3 TPeX
omnpeneneHui. Pe3ynbTaThl 3aIUCHIBAIOT B XKypHAJ paboT 1o gopme:

Bun omudsr [Ipubop uamerp xanuOpoBaHHOTO OTBEpCTUSA . . . MM. lemrieparypa
matepuaia . . . °C. Bpems ucreuenust 100 cm3 onudsr:
I)...c,
2)...c,
3)....c.

Bsi3kocTh omuds: 1o omeity .... ¢, mo 'OCTy .... c.
XoJ paboT 1O OMPECIICHUIO TUNIOTHOCTH M BSI3KOCTH CBSI3YIOIIETO OMKMCHIBAIOT B XKYypHAJe padoT,
JIEJTAI0T KPATKHUE BBIBOJIBI M BEIYEPUYHUBAIOT CXEMBI TPUMCHSIBIIMXCS TIPUOOPOB.

KOHTPOJIBHBIE BOITPOCHI

1. Yro Ha3bIBaeTCS CBA3YIOIUM BELIECTBOM?

2. B ueM COCTOWUT NPUHUUIHUAIBHOE pa3jINyune MEXAY HEOPraHMYECKUMH W OpPraHUYeCKUMU
CBA3YIOIIMMU BEIIECTBAMU?

3. JHna Kkakux 1eneil NpUMEHSIOT B  MaApHBIX padoTax MNOPTJIAHIALEMEHT, Oeblil
NOPTJIAHLUEMEHT U IBETHOU MOPTIAHALEMEHT?

IIpakTnuyeckas padora 8.

Tema 8. CoBpemeHnHbIe cTpOHMTEJbHBbIC PacTBOpbl. COBpeMeHHBIE CyXHe CTPOMTEIbHbIC
cMecH.

Iean padorsr:

e (QopmupoBaHUE y CTYICHTOB INPEACTABIEHUS O B3aHMMOCBA3M MaTepuaiga U KOHCTPYKIUH,
npeonpeessoniei BHIOOp U ONTUMH3ALNI0 CBOMCTB CTPOMUTEIBHOTO MaTepualia, UCXOIsd M3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKUUN U TpeOyeMoil 10JIr0OBEUHOCTH;

. OBJIQICHUE CTYACHTAMM IPAKTUYECKUMU METOJAMH OIPEIEICHUS IPOYHOCTH,
JKECTKOCTHU, YCTOMYUBOCTU CTPOUTEIBHBIX MaTEPUAIIOB

TEOPETUYECKASA YACTb
CrpoutenbHbIi pacTBOp — OOBENMHSAET TMOHSTHUS «PACTBOPHAS CMECHY, «CyXas
pacTBOpHasi CMeCb», «pacTBOp». CTPOUTEIBHBIM PACTBOPOM HA3BIBAIOT MaTepUall, IOJydaeMbli
B pe3yibTaTe 3aTBEPJACBaHMsS CMECH BSDKYIIETO BELIECTBAa (LEMEHT), MEJIKOTO 3alOJHHUTENs
(mecok), 3aTBopHTENs (BO/A) M B HEOOXOJUMBIX CIIydasX CHEIHANBHBIX 100aBOK. DTy CMeCh 10
HayaJa 3aTBepJIeBaHMsI Ha3bIBAIOT pacmeopHoli cmecvio. Cyxas pacmeophas cmecb — 3TO CMECh
CYXHMX KOMITOHEHTOB — BSDKYILIETO, 3allOJIHUTENS U J00aBOK, TO3UPOBAHHBIX U MEpEMEIIaHHbIX
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Ha 3aBOjie, — 3aTBOpsieMas BOJOH mepen ynoTpebieHneM. Bspkyiee B pacTBope 00BOIakuBaeT
3€pHa 3aIIOJIHUTENSA, YMEHbIIAasg TPEHHE MEXAY HUMH, B PE3yJbTaTe€ 4Yero pacTBOpPHAas CMECh
npuolOperaeT HEOOXOIUMYIO Uil pabOThl MOABMKHOCTh. B mporecce TBepAeHHs BSHKYIIUI
MaTepuai MPOYHO CBSA3BIBAET MEXIY C000il OTAeNIbHBIE YaCTUIBI 3amoiHuTes. B kauecTBe
BSUKYILLIETO HCIOJIB3YIOT LIEMEHT, [JIMHY, TWIIC, H3BECTb MJIM HX CMECH, a B KadecTBe
3anonHuTeNs — MecoK. CTpOUTeNbHbIE PAacTBOPHI KIACCU(PHUIMPYIOT B 3aBUCUMOCTH OT pAjla
(akTOpPOB: NMPUMEHSEMOTO BSDKYIIETO, CBOMCTB BSDKYIIETO BEIIECTBA, COOTHOLICHHUS MEXIY
KOJIMYECTBOM BSDKYILETO MaTeprasa U 3aroIHUTENs, IJIOTHOCTA U Ha3HAYEHHUSL.

[Io Buay NOpPUMEHSEMOTO BSDKYLIETO BEIIECTBA CTPOUTENBHBIE PACTBOPHI OBIBAIOT
IPOCThIE C MCIOJB30BAHUEM OJIHOTO BSDKYIIETO (LIEMEHT, U3BECTb, TMIIC U JIp.) U CJIOXHBIE C
MCIIOJIb30BAHUEM CMEIIAHHBIX  BSDKYILUX (LIEMEHTHO-U3BECTKOBBIE,  M3BECTKOBO-TUIICOBBIE,
U3BECTKOBO-30JIbHBIE, [NIMHO-COJIOMEHHBIE U Jp.).

CocTaBbl TIPOCTBIX PAcTBOPOB 0003HAYAIOT NIBYMsI yuciamu. llepBoe uyucio (0OBIYHO
€IMHMIIA) TTOKA3bIBACT, YTO BSDKYIIETO MaTepualia B pacTBOpEe OjHa oObeMHas (WM MaccoBasi)
yacTb. llocnenHee 4ucio B COOTHOIIEHUWH C TEPBBIM IOKA3bIBAET, CKOJIBKO OOBEMHBIX (WU
MacCCOBBIX ) YacTel 3alOJHUTENS MPUXOAUTCS Ha OJIHY YacTh BSDKYIEro marepuana. Hampumep,
M3BECTKOBBIM pacTBOp cocTaBa 1:3 o3Hauaer, 4To B JaHHOM pacTBope Ha 1 4. H3BecTH
MPUXOIUTCSA 3 Y. 3aM0MHUTENA. {15 CI0KHBIX PACTBOPOB COOTHOILIEHUE COCTOUT U3 TPEX YHCEIL,
U3 KOTOpBIX MEpPBOE YMCIO (€IMHHUIA) BBIpAKaeT OOBEMHYIO YacTb OCHOBHOI'O BSIKYLIETO
Marepuana, a BTOPOE YHUCIO IMOKA3bIBAET, KAKOBO KOJUYECTBO JIONOJHUTEIBHOIO BSHKYIIETO
HY)KHO B35Th Ha OJIHY 4acTb. B 3aBUCMMOCTH OT CBOMCTB BSIKYILIEIO BEIIECTBA PA3JIMYarOT
BO3/IyIIIHBIE PACTBOPHI, TBEPACIOLINE B BO3AYIIHO-CYXHX YCIOBHSX (HampuUMep, TUIICOBBIE), U
TUIPaBIMYECKHE, HAUMHAIOIKME TBEPAETh HAa BO3AyXE M MPOAOJIKAOLIME TBEPAETh B BOJAE WU
BO BJIQKHBIX YCIOBUSX (LIEMEHTHBIE).

B 3aBucMMOCTM OT COOTHOIIEHMSI MEXJy KOJMYECTBOM BSDKYLIEr0 Marepuaga u
3aM0JHUTENS Pa3IUYaoT YKUPHbIE, HOPMAJbHbIE M TOIIME PACTBOPHl M PACTBOPHBIE CMECH.
KvpHbIMH Ha3bIBalOT pacTBOpPbl C U30BITKOM BsDKyIIEro wmatepuana. Ix cMecu oueHb
IUTACTUYHBI, HO JAIOT MPU TBEPJECHUU OOJIBIIYIO YCaJIKy; HAHECEHHBIE TOJCTBIM CIIOEM KUPHbBIE
pacTBOpBl  pacTpeckuBaroTcs. Tolrye pacTBOpbBl  cOAEpkKAT  OTHOCUTENBHO — HEOOJbIIoe
KOJIMYECTBO BSDKYLIEro MaTepuana. OJHaKO OHM Jal0T OYEHb MAJYI0 YCaJKY, YTO BECbMa LIEHHO
pHu 0OJUIIOBOYHBIX paboTax.

Ilo mnOTHOCTH CTPOWTENBHBIE PACTBOPBHI MOAPA3ACIAIOT HA TSDKEIbIE — CpPEOHEH
MJIOTHOCTBIO B cyxoM cocTostHuu 1500 kr/mM3 u Gonee, MpUToTOBIIIEMble Ha OOBIYHOM TE€CKE, U
JIeTKe — CpeHel MIOTHOCThIO0 A0 1500 Kr/mM3, KOTOpbIE MPUTOTOBIISAIOT HA JIETKOM IOPUCTOM
necke u3 nemsbl, Ty¢a, kepam3uta U Jp. [lo Ha3HaYEHHIO CTPOMUTENBHBIE PACTBOPHI OBIBAIOT
KJIaJ0uHble (11 KaMEHHOM OObIYHOW W OrHEYMOpHOH KIaJKu, MOHTaXa CTE€H U3
KPYITHOPa3MEPHBIX 3JIEMEHTOB), OT/AEIOYHbIE (ISl OLITYKaTypUBaHUS MMOMEIEHUN, HAaHECCHUS
JICKOPaTUBHBIX CJIOEB Ha CTEHOBBbIE OJIOKM M MaHENH), CHelMajibHble, 00aagaromue ocoObIMU
cBoiicTBamMu (THIPOU30ISAIMOHHbIe TD-2, aKkycTUYECKUE, PEHTI€HO3aIUTHBIE).

O0opynoBaHue U MaTepPUAJIbI

OO0pa3ibl U3rOTAaBIUBAIOT B (hOpME MPSAMOYTOIHHOM MPU3MBI C TOTIEPEUYHBIM CEUECHUEM
20x20 MM u anuHHOM BAOJL BOJMIOKOH 300 mm. [lomyckaeTcst onpenensaTh npeaen MpoYHOCTH
MIPU CTATHYECKOM M3THOe Ha 00pa3iiax mocie OnpeaeeH st MOIYJIsl YIPYrOCTH.

J11is ipoBeIeHUs! UCTIBITAHHS TIPUMEHSIETCS CIIeAYIoIIas anmnaparypa:

- wmonepHusupoBaHHbd TipuOop I[ICI-2M, obecneunBarommii  3aJaHHYI0 CKOPOCTh
Harpy>KeHus: oopaslia Wid TepeMelIeHHUs] HarpyKaroleld TOJIOBKH M IO3BOJISIIOIIAS HU3MEPATH
Harpy3Ky ¢ MorpemHocTbio He Oonee 1%;

- mpucnocobieHne, obecreunBaroee W3rud oOpas3la NPHIOKEHHEM Harpy3kd K ero
MOBEPXHOCTU B CEPEIUHE pAcCTOSIHUSI MEXIy LeHTpamu orop. Pammyc 3akpyrieHus omnop u
Harpy>Karolero Hoxka JOJKeH ObITh 30 MM;

- IITAaHT€HIUPKYJIb C MOTPEIIHOCTHIO n3MepeHus e 6omuee 0,1 MMm;
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- anmaparypa Jis onpeneneHus BnaxHoctu no FOCT 16483.7-71,

- MPOBOJIOYHBIC TATYUKH COTIPOTHUBIICHUS;

- PpBIYQXHBICE WU JJIEKTPOMEXAHUYECKHE TEH30METPBl ISl W3MEpeHHsl (UOPOBBIX
nedopMaIrui, MporuOOMepbl HITH HHIUKATOPBI YaCOBOTO THIIA JIJISI K3MEPEHHS POTHO0B OAJTKH.

Yka3aHus 10 TexHUKe 0€301aCHOCTH

K BBIOMHEHHMIO NPAKTUYECKUX PAOOT JOIMYCKAIOTCS TOJIBKO CTYIEHTHI, MPOLIEC/IIINE
MHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.

30Ha BBIMOMHEHUsI paboT J0KHA OBITH OorpakaeHa. HaxoxneHue MOCTOPOHHUX JIWI, B
TOM YHCJI€ CTYJEHTOB, HE NPUHUMAIOIIUX Y4aCTHE B BBIIOJIHEHUHU JAHHOW paboThl, B paboueit
30HE 3alpeLaeTcs.

Bce KOHTakTHBIE COEIMHEHMsI JOJDKHBI ObITh OUMILEHBl M IPOBEPEHBbI Ha IJIOTHOCTh
3aTSHKKU; U3MEPUTENIbHBIE TPUOOPHI JOJDKHBI OBITh UCTpaBHBL. Il0bp30BaHNE TOBPEKICHHBIMU
npubopaMu He JOIyCKaeTcsl.

[Tpu nepepriBax B paboTe, a TaKkKe Mocie OKOHYAHUS pabOThI Bce MPUOOPHI HEOOXO0TUMO
pasrpy3uTh.

3anperaercs ocTaBIATh O€3 Ha/l30pa 3arpyKeHHble TPUOOPHI.

IIpy mnpoBeneHUMM UCHBITAHUN JOKHO OBITH CMEIIAHHOE OCBEIIEHHE, TO €CTh
€CTeCTBEHHOE M HCKYCCTBEHHOE, YTO O0ECHEeUMBAET OCBEIICHHOCTh 30HBI HCIIBITAHUHA B
cootBeTcTBUM ¢ TpeboBanusmu CHull.

3aganus

[ToaroToBKa UCTIBITAHUI: HA CEPEMHE JUTMHBI 00pa3iia U3MepstoT mupuHy b u Beicoty h
C OrpenrHocThio He 6omee 0,1 Mm.

[IpoBenenue ucnbiTanuii: oopazen nomemarot B mpudop IICI-2Mm Tak, uToOb! H3rudaromiee
ycuiiye ObUIO HAIPaBiI€HO MO KacaTelbHOW K TOAMYHBIM CIOSIM (M3TMO TaHT€HUUAJIbHBIA) U
Harpy’karoT 10 CXeMe, TOKa3aHHON Ha PUCYHKE.

O0pa3zer Harpy>karoT HAOOPOM I'Mpb PABHOMEPHO € TIOCTOSIHHOW CKOPOCTBIO HAarpy>KEHHs
WIHM TOCTOSIHHOM CKOpoCThIO mnepemenieHus: 4 MM/MuUH. CKOpPOCTh HarpyeHHs J10JIKHAa ObITh
Takoi, 4ro0bl o0pazer paszpymmics yepes (1,5+0,5) MuH rmocie Hadana Harpy>KeHHs..

HcnplTanne n0poAomkaloT 0  paspylleHus o0pasua, ompeaenss MaKCHMalbHOe
nokazanue crpeiaku MY-10. MakcuManbHyt0 Harpy3ky Fmax OMpeAesstoT ¢ MOrpeHIHOCThIO He
6onee 1%.

[Tocne ucnbiTaHus ONpeAENsIOT BIaxkHOCTh 00pa3noB nmo 'OCT 16483.7-71.

[Ipu ucnbITaHUN ONPENEIISOTCS:

- BEJIMYMHA U XapaKTep PACIpENeicHHUs HOPMAJIbHBIX HAIPSDKEHUH IO BBICOTE CEYEHUS
OasIky IpU pacyeTHON Harpy3Ke;

- mporu6 Oanku MpH pacyeTHOM Harpy3Ke U Ha KaKIOH CTYIEHU Harpy>KEeHUs;

- BeJIMYMHA pa3pylIarolie Harpy3KH.

Harpyxenue 6anku npouszBoaurcst cryneHsaMu 0,125 Ppacaer.

[TokazaHusi TEH30METPOB 3alMCHIBAIOTCA TMPU HYJIEBOM W PACUETHOM Harpyskax.
[Toka3aHusi MHAMKATOPOB WJIM MPOTHOOMEPOB 3aMMCBHIBAIOTCA HA KaXKIOW CTYNEHHM Harpy3kd JI0
BEIMYUMHBI Ppacuer, TOCIIE YETO PUOOPHI CHUMAIOTCS M 00pa3el] Harpy»kaeTcs 10 pa3pyLIeHHUs.

ITo BennumHam mporu6oB Oanku npu Harpy3kax 0,125 Ppacuer 1 0,25 Ppacaer MOXKHO
BBIUMCIIUTh YCPEIHEHHBIH MOAY/Ib YIPYrOCTH IPEBECMHBI 00paslia NMpH KPaTKOBPEMEHHOM
Harpy>KeHUM U OIICHUTHb BIIMSHUE TMONEPEYHOM CHIIbI Ha Mporud aanHoM Oanku. J{is sToro mo
MOKa3aHWsSIM HMHJIUKATOpa OIpeneiseM Nporud Oalkd B cepelrHE NposieTa U BBIYHCISEM
yCpEeIHEHHBIH MOAYJb YIIPYTOCTH JIPEBECHUHBI 0€3 yueTa BIUSHUS OTNEPEYHON CHIIbL.

o
IIpenen mpounoctu (W) (B MIla) oOpa3ma ¢ BIOKHOCTBIO B MOMEHT HCIBITAHUS
BBIYUCTISIOT TI0 (hopmyiie:
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oy = 3Pmax2 I
2bh
rae, Puax —MakcumalibHas Harpyska, H;
| - paccrosiHEe MEXTY IICHTPAMH OTIOp, MM;
h - BeIcOTa 00Opasia, Mm;
b - mmpuna oOpasia, Mm.
PesynbTat Beruucistor u okpyriaiot ao 1 Mlla.
Pe3ynbTaThl HCOBITAHUH 3aMIMCBHIBAIOT B IIPOTOKOJ.

Conep:kanue oTuéTra

1. Tema;

2. llenb paboTHI;

3. @opMyIbl, COOTHOLIEHUS U TPaUKH;
4. 3aKII04YCHUE B BEIBOJIBI.

KOHTpOJIbeIe BOIIPOCHI U 3alaHUA

1. Meronuku pa3paOOTKu KOHCTPYKTUBHBIX M PACUETHBIX cXeM?
2. OCHOBHBIE IOJIOKEHUS O CBOMCTBAX CTPOUTEIbHBIX MaTepHaIOB ?
B 3aBuCcHMOCTH OT 4ero CTpOUTCS: CEMENCTBO (ha30BBIX TPACKTOPUIA?

IIpakTuyeckas padora 9.
Tema 9. CoBpemennble 6eToHbl. BeTonHas cMech U ee cBoiicTBa.

Hean padoThI:

e (GOopMHpPOBAHHE y CTYJEHTOB MPEJCTABIEHUS O B3aUMOCBSI3U MaTepHaiia M KOHCTPYKIIWH,
MpEeAOTPEACIISIONIEH BEIOOP U ONTUMHU3AIMIO CBOWCTB CTPOUTEIBHOTO MaTepHalia, UCXOJs M3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKLIUN U TpeOyeMoil 10JIrOBEUHOCTH;

o OBJIAZICHUC CTYACHTAMU HPAKTUUYCCKHUMU MCTOAAMHU OIPCACIICHUA IMPOYHOCTH,
KECTKOCTH, yCTOfI‘-IHBOCTPI CTPOUTCIIBHBIX MAaTCPUAJIOB

TEOPETUYECKASA YACTb

BBenenue cnernuanbHbIX JO0AaBOK B OETOHHYIO CMECh SBISETCS YAOOHBIM CHOCOOOM
VIIYYIICHUS] Ka4YeCTBEHHBIX XapaKTEPUCTHK IIEMEHTa, OETOHAa W pacTBOpHOTO KamHs. [[06aBku
MO3BOJISIIOT 3HAYUTEIBHO YIAYUYIIUTh HMX TEXHUYECKHE M SKCIUTyaTallUOHHBIE ITOKA3aTelNH.
CHeI_[I/IaJ'II)HI)Ie )IO6aBKI/I MMPUMCEHAIOT IIPU U3TOTOBJICHUH CTPOUTCIIBHBIX PaCTBOPOB U OETOHHBIX
CMeceil, MpU NPOU3BOACTBE BsDKYIIMX BemlecTB. OHU TO3BOJSIIOT JOOWTHCS TOBBIMICHUS
KauecTBa OETOHHOM CMECH, OKa3bIBas BJIMAHUEC Ha TaKHC IIOKa3aTclIM, KakK BO)IOCTOﬁKOCTB,
yI00O0YKIaIbIBAEMOCTh, MOPO30CTOMKOCTh, MEXaHHUYECKYI0 TUIOTHOCTh, YCTOHYHMBOCTH K
TpeIIMHAaM W pPaspymi€cHUuAM, YMCHBIIHUTH TCIUIONPOBOJHOCTE W YBCIHWYUTH CTOMKOCTDh K
OKpYKarollen cpere.

OCHOBHBIMU CBOMCTBAMU OETOHHBIX CMECEH CUUTAIOTCSA CBI3aHHOCTH, T.€. CIIOCOOHOCTH
NOAJEPKUBATh  OJHOPOJBIHA COCTaB M HE pacclaumBarbCi NOpPU  TPAHCIIOPTHUPOBKE,
BOJIOYJCP>KUBAIONIAsl CIIOCOOHOCTh (MTpaeT OYeHb BAXHYIO POJb TMPU HaOOpa MPOYHOCTH,
MOPO30CTOHKOCTH ¥ BOJOHEMPOHHUIIAEMOCTH), , YAOOOYKIAIbIBAEMOCTh WIU CIHOCOOHOCTh
MPUHUMATH TPEOYEMYIO IUIOTHOCTh U KOH(MUTYPALIHIO.

Cexass OeTOHHasE CMeCh JOJDKHA OBITh OJHOPOJHA, MPHUTOJHA K MEPEBO3KE K MECTY
YKJIaJIKHU U TIPU 3TOM JIOJKHA COMPOTHUBIIATHCS PACCIIOCHUIO M BOJOOTACIECHUIO.
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IIpu mnombope ¥ TPOEKTUPOBAHUHM COCTaBa OETOHHOW CMECH Ba)XHO BBIOpPAThH
COOTBETCTBYIOIINE MaTepHaibl, BUKYIINE BEIIECTBA U TO0ABKH M YCTAaHOBUTH MX ONTHUMAaJIbHOE
KOJIMUYECTBEHHOE COOTHOLICHUE.

OcHOBBIBasICh Ha TaKOM MOJOOpPE MOXKHO MOJYYUTh OETOHHYIO CMECh C TpPeOyeMbIMU
TEXHOJIOTHYECKUMHU CBOMCTBAMH, OTBEYAIOLIYIO MPOEKTHBIM M HKCILTyaTAllMOHHBIM YCIOBHUSM
Ipy MUHUMaJIbHOM pacxoje uementa. [logo6pannas takum obpazom OeTOHHas cMech 00si3aHa
o0agaTh HEOOXOIUMOHN y1000YKIIaAbIBAEMOCTBIO U CBA3aHHOCTHIO, HE JIOJKHA PacCIanuBaThCs.
beron, mnpuroToBIeHHBI W3 TaKoOMl CcMecH, JOJDKEH COOTBETCTBOBaTh  TpeOyeMbIM
XapaKTEPUCTUKAM.

HauOonee mnpocToii MeTox MpPOEKTUPOBaHMS COCTaBa CMECH COCTOMT B pacyere
KOMITOHEHTOB IO a0CONIOTHBIM OObemMaM. [Ipu 3TOM HYXHO YYHMTHIBaTh, YTO YJIOXKCHHAs M
YIJIOTHEHHAs: OETOHHAsl CMECh HE MOYKET UMETh ITyCTOT.

OobopynoBanue U MaTepuabl

OO0pa3ipl U3roTaBIMBAOT B (hOpME MPSIMOYTOIBHON NMPU3MBI C MOMEPEYHBIM CEYCHUEM
20x20 MM u anuHHOM BAOJL BOJNIOKOH 300 mm. [lomyckaeTcsi onpenensaTs npeaen MpoYHOCTU
MIPU CTAaTHYECKOM M3rHOe Ha 00pa3iiax mocie OnpeAeieH st MOAYJIsl YIPYrOCTH.

Jl11s mpoBeieHUs UCTIBITAaHUS IIPUMEHSIETCS CIeAyIolas anmnaparypa:

- wmonepHusupoBanHbii mipubop I[ICI-2M, oOecneunBarOmMii  3aJaHHYI0 CKOPOCTh
Harpy>KeHusi oopaslia Wid TMepeMelIeHHUs] Harpykarolleld TOJIOBKH M IO3BOJISIIONIAS U3MEPATH
Harpy3Ky C MOTpenrHocThio He Oonee 1%);

- mpucnocobieHue, obecreurBaroiee u3rud oOpasla MNPHIOKEHHEM Harpy3kd K €ro
MOBEPXHOCTU B CEPEAMHE PACCTOSIHUS MEXKIY LIEHTpaMu omop. Pammyc 3akpyrieHust omop u
Harpy>kKarolero Hoxka J0JKeH ObITh 30 MM;

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

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

- IPOBOJIOYHBIE TaTYUKH COMPOTUBIICHUS;

- pBIYQXHBIC WIM JJIEKTPOMEXAaHWYECKUE TEH3OMETPHl MJisi H3MepeHus (GuOpPOBHIX
nedopMaruit, mporudOMephl UITH MHIUKATOPBI YaCOBOTO TUTIA JIJISI U3MEPEHHS MPOTHO0B OATKH.

Yka3aHus 1o TexHuKe 0e30MacHOCTH

K BbIMOMHEHMIO TPAKTUYECKUX PAOOT JOMYCKAIOTCS TOJBKO CTYJEHTBI, MPOLIEIINe
MHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.

30Ha BBINOJHEHUS padOT JOKHA OBITh orpaxaeHa. HaxoxaeHue mocTOpoOHHHUX JIMI, B
TOM YHCJI€ CTYJIEHTOB, HE NMPUHUMAIOIINX YYacCTHE B BBIOJHEHUH JAaHHON paboOThl, B paboueii
30HE 3aIPEIacTCs.

Bce KOHTakTHBIE COEIMHEHHs JOJDKHBI OBITh OUYMIIEHBI M NPOBEPEHbI Ha IUIOTHOCTH
3aTSHKKU; U3MEPUTEIbHBIE TPUOOPHI JOKHBI ObITh UCIpaBHbI. [lob30BaHNEe MOBPEXKACHHBIMU
npubopaMu He JOIyCKaeTcs.

[Ipu nepepsbiBax B paboTe, a TakxKe Mociie OKOHYaHUsI paboThl Bce MPUOOpPbl HEOOXOAMMO
pasrpy3urh.

3amnperiaercs oCTaBIATh O3 Ha/30pa 3arpyKEHHbIE TPHUOOPHI.

[Ipu mnpoBeneHUM UCHBITAHUN JOMHKHO OBITH CMEIIAHHOE OCBEIIEHHE, TO €CTh
€CTEeCTBEHHOE U HCKYCCTBEHHOE, UYTO 00eCHeurMBaeT OCBEIIEHHOCTh 30HbI HCHBITAHUN B
cootBeTcTBUM ¢ TpeboBanussMu CHull.

3aganusa

[ToaroToBKa UCTIBITAHUI: HA CEepeIMHE JUTMHBI 00pa3iia U3MepsIoT mupuHy b u Beicoty h
¢ morpenrHocTeio He 6osee 0,1 mm.
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[IpoBenenne wucnbiTanmii: oOpaszery mnomemaror B mpubop I[ICT-2m  Tak, 4YTOOBI
uirubaroniee ycwiaue OBUIO HalpaBiICHO TIO0 KacaTeJIbHOW K TOAUYHBIM CJIOSM  (KM3THO
TaHTeHUIUAJIbHBIN) U HATPYXKAIOT 110 CXEMeE, TOKa3aHHON Ha PUCYHKE.

O6pazen HarpyxarT HA0OPOM THUPH PABHOMEPHO C MOCTOSIHHOM CKOPOCTBIO HArPYKEHUS
WIA TIOCTOSIHHOW CKOpOCThIO mepemenienus 4 Mm/MUH. CKOpPOCTh HarpyXeHus JOJDKHA OBbITh
TaKoM, 4TOoOBI 00pazer paspymmics yepes (1,5+0,5) MuH nocie Havaa Harpy>KeHHUs.

VcnpiTanue NpONOIHKAIOT 0 paspylleHus oOpasia, omnpenenss MaKCHMajIbHOe
nokazanue crpenku MY-10. MakcuManbHy0 Harpy3ky Fmax ONPEACNSIOT ¢ MOTPEITHOCTBIO HE
6onee 1%.

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

[Ipu ucnbITaHUU ONPENEIIAOTC:

- BEJIMYMHA U XapaKTep paclpeeieHus HOPMAIbHBIX HAMpPSDKEHUI MO BBICOTE CEUEHUS
OaJIky IpU pacueTHOM HArpy3Ke;

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

- BEJIMYMHA pa3pylIAOIIC HATPY3KH.

Harpy:xenue 6anku npousBoautcs cryneHs M 0,125 Ppacuer.

[TokazaHusi TEH30METPOB 3alMCHIBAIOTCA IPU HYJIEBOM W PACYETHOM Harpyskax.
[Toka3zaHusi UHAUKATOPOB WJIM MPOTHOOMEPOB 3aMMCHIBAIOTCS Ha KaXJIOW CTYIEHU HArpy3KH J0
BEJIMYUHBI Ppacuer, TOCIIE YETO MPUOOPHI CHUMAIOTCS M 00pa3el] HarpyKaeTcsi 10 pa3pylIeHuUsI.

[To BenmnumHam mporu6oB Oanku mpu Harpy3kax 0,125 Ppacuer U 0,25 Ppacyer MOXKHO
BBIYUCIIUTh YCPEOHEHHBIH MOJIYJb YHOPYrOCTH APEBECHHBI 00Opasla IMpH KpaTKOBPEMEHHOM
HArpy>XEHUH U OLEHUTH BIUSHHUE MOMEPEUHON CHIIBI Ha Mporud naHHoW Oanku. J[is sToro mo
NOKa3aHWsIM HMHIUKATOpa OIpeAesieM Nporud Oajkd B cepeluHe MposieTa W BBIYHCISEM
YCpeIHEHHBIH MOIYIb YIIPYTOCTU APEBECUHBI 0€3 yueTa BIHMSHUS MONEPEYHON CUIIBL.

[Ipenen mpoyHOCTH (O-W) (8 MIla) obpa3iia ¢ BIQKHOCTHIO B MOMEHT HCIIBITAHUS

BBIYUCTISIOT TI0 (hopmyIie:
o = 3P - |
" 2bh?

rae, Puax —MakcumanbHas Harpyska, H;

| - paccrostHEEe MEKIY IICHTPAMH OTIOp, MM;

h - BeIcOTa 00pasia, MuM;

b - mmpuna obpasia, Mm.

Pesynprar BeruncasaoT u okpyristoT 1o 1 Mlla.

Pe3ynbTaThl HCHIBITAHUI 3aMMKUCBHIBAIOT B IPOTOKO.

Conep:xanue oT4éTa

1. Tema;

2. llens paboTHI;

3. ®opMyITbl, COOTHOIICHUS U TPpadUKH;
4. 3aKkIr04YeHe U BEIBOBI.

KoHTpoJibHBIe BONIPOCHI U 3a1aHUs
1. Meronuku pa3paboTKH KOHCTPYKTUBHBIX M PACUETHBIX CXeM?
2. OCHOBHBIE TIOJIOKEHHS O CBOMCTBAX CTPOUTEIHHBIX MAaTEPHATIOB?
3. B 3aBHcHMOCTH OT Y€ro CTpouTCs CEMEMCTBO (Pa30BBIX TPAEKTOPHUIL?

IIpakTnyeckas padora 10.

Tema 10. CTpykrypa 0eTOHA U cBOMCTBA 0eTOHA.
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Iean padoTsr:

e (opMupOBaHME y CTYACHTOB NPEACTABIECHUS O B3aUMOCBS3M MaTepuasla U KOHCTPYKIIHH,
MPEIOTPECIIAIONIEH BEIOOD W ONTHUMH3AIUIO0 CBOMCTB CTPOMTEIHLHOTO MarepHalia, UCXOMAs W3
YCIOBHUH 3KCIUTyaTallM KOHCTPYKLUI U TpeOyeMOil J0JIrOBEeUYHOCTH;

° OBJIAICHUC CTYACHTAMU IHPAKTUUYCCKHUMU MCTOAAMHU OIPCACIICHUSA IMPOYHOCTH,
KECTKOCTH, yCTOfI‘IHBOCTPI CTPOUTCIIBHBIX MaTCPUAJIOB

TEOPETUYECKAS YACTb

[IpurotoBnenue  OGETOHHOM  CMeCHM  HPOU3BOJUTCS  LEHTPAJIM30BaHHO  Ha
0ETOHOCMECUTENBHBIX 3aBOJIaX, 000PYIOBaHHBIX BECOBBIMHU J103aTOPaMU JJIsl 3aIlOJIHUTENEH U
BSDKYILEro ¥ 00bEMHBIMU J103aTOPaMU JI BOABI U 100aBOK.

IIpu »sTOM ycraHaBmuBaeTcs cienymoomas (o0s3aTenbHast) MOCIEIOBATEIBHOCTD
BHECEHUS J0OABOK: MEPBbIM B BOJY 3aTBOPEHUSI BBOJIUTCS PacTBOp abueTaTra HATpHs, a 3aTeM
xyopuctoro Kanbiws. llocimegauMu B 0apabaH OETOHOMEIIATKH MOJAIOTCS  OCTAJIbHBIC
KOMITOHEHTHI OETOHHOI CMECH U TIPOU3BOUTCS €€ IIepeMelIBaHue.

[IpoaoMmKUTENBHOCTh OJHOBPEMEHHOIO IEPEMEIINBAHUS BCEX KOMIIOHEHTOB JUIS
OEeTOHOMEIIAIOK eMKOCThI0 10 425 1 He menee 60 cex. u emxkoctero 1200 u 2400 1 —
cootBercTBeHHO 120 1 150 cek. (3umoii Bpems nepemeiinBanus yanunsercs B 1,25—1,5 pasa).

JloctaBka OETOHHON CMECH C IEHTPaIM30BAaHHOTO CMECUTEIBHOIO y3Ja JOJKHA OBITh
OpraHu30BaHa TaK, YTOObI BpeMsi, HEOOXOAUMOE JJIsl JOCTABKU U YKJIAJIKM CMECH, HE NPEBBILLIAIO
CpOKa Hayala CXBaTbIBaHHS, OMpEAENseMOro MoCTpoeyHoW naboparopueil. Bo Bcex cmyuasx
IPOJODKUTEILHOCTh TPAHCIIOPTUPOBAHUSI OETOHHOW CMECH HE JOJKHa ObITh Oosiee 45 MuH.
J171st i3MEeHEeHHUsI TOTo cpoka TpedyeTcs 3aKI0YeHe Tab0paTOpHH.

[Ipu TpaHCcOPTUPOBAaHUMU OETOHHOW CMECHU HENb3sl JOMYCKaTh YTEYKHU LIEMEHTHOTrO
MOJIOKa M paccioeHusi 6eToHHOW cMmecH. [IpM HOpMalbHBIX YCIOBHSX IMEPEBO3KU OETOHHAs
cMech ¢ 100aBKOil abuerara HaTpUs HE PAacCIaMBAETCS M HE TEPSIET CBOIO MOJIBUKHOCTD.

JlocTaBKy OETOHHON CMECH K MECTYy YKJIAJKHU CIEeAyeT OCYILECTBIIATh B OyHKepax WM
Oanpsix, mpudyeM Haubosee I1enecooOpa3HO TOJIb30BATHCA 6uOpoOAdbeli uiu 6alveu muna
«Tazuncmpou».

[Tonaya cMecu TEHTOYHBIMHU TPAHCIIOPTEPAMU HE JTOMYCKAETCS.

OolopynoBanue U MaTepUAJIbI

OO0pa3ipl U3roTaBIMBAIOT B (opMe MPSAMOYTOJbHON MPU3MBI C MONEPEYHBIM CEUYEHUEM
20x20 MM ¥ IIMHHOM Brosb BOIOKOH 300 mm. JlomyckaeTcsl OnpenenaTb Npeaesl IpOYHOCTH
MIPU CTAaTHYECKOM M3rHOe Ha 00pa3iiax Mmocie onpeaeeH st MOIYJIsl YIPYrOCTH.

Jl11s ipoBeieHUs! UCTIBITAaHUS IPUMEHSIETCS CIeAYIoIas annaparypa:

- wmonepHusupoBaHHbid Tipubop I[ICT-2M, obecneunBaromuii  3aJaHHYI0 CKOPOCTh
HarpyxeHusi oOpaslia WM NepeMeIIeHUs] Harpy>Karouled TOJOBKM M TO3BOJISIONIAs HU3MEPSTh
Harpy3Ky ¢ MorpemHocTbio He Oonee 1%;

- TpHcIocoOJeHne, obOecreunBaromiee M3rud obpaslia NPHIOKEHHEM Harpy3Ku K ero
MOBEPXHOCTU B CEPEIUHE PpAcCTOSIHUSI MEXIy LeHTpamu orop. Pammyc 3akpyrieHus omop u
Harpy’karoIiero Hoxa J0keH ObITh 30 MM;

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

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

- IPOBOJIOYHBIE TaTYUKH COMPOTUBIICHUS;

- pBIY@KHBIE WJIH 3JIEKTPOMEXaHUYECKHE TEH30METphl JUIsl M3MepeHHs (PUOPOBBIX
nedopmaruit, IporuOoMepsl WM UHIXKATOPHI YACOBOTO TUTIA JIJIS U3MEPEHUS TPOTHO0B OaKH.

Yka3aHus 10 TeXHHKE 0€30IaCHOCTH

K BBIMOTHEHUIO TPAKTUYECKUX PAOOT JOIMYCKAIOTCS TOJBKO CTYISHTHI, MPOIIEAIINE
MHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.
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30Ha BBINMOMHEHUsI paboT JoKHA OBITH orpaxkiaeHa. HaxoxieHne MOCTOPOHHUX JIMII, B
TOM 4YHCJI€ CTYACHTOB, HE MPUHUMAIOIIUX y4acTHE B BBHINOJIHEHUU NAHHOW palboThl, B paboueit
30HE 3ampeLaeTcs.

Bce koHTakTHBIE COEMHEHUS JOKHBI ObITh OYMIIEHBI U MPOBEPEHbI Ha IJIOTHOCTH
3aTSHKKU; U3MEPUTENIbHBIE TPUOOPHI JOKHBI OBITh UCTpaBHBL. I101bp30BaHNE TOBPEKICHHBIMU
npubopaMu He JI0MYyCKaeTCsl.

ITpu nepepsiBax B paboTe, a TaKkKe Mociae OKOHYaHHs paboThl BCe MPUOOPHI HEOOXOMMO
pasrpys3uTh.

3ampemnaercst OCTaBIATh 0€3 HaA30pa 3arpyKeHHbIE TPUOOPHI.

[Ipy mnpoBeneHWM UCHBITAHUN [OMKHO OBITH CMEHNIAHHOE OCBEIEHUE, TO €CTh
€CTeCTBEHHOE M HCKYCCTBEHHOE, YTO O0ECHEeUMBAET OCBEIICHHOCTh 30HBI HCIBITAaHUHA B
cootBeTcTBUU ¢ TpeboBanusmu CHull.

3aganusa

[ToaroToBKa UCTIBITAHUI: HA CEpEMHE JUTMHBI 00pa3iia u3MepstoT mupuHy b u Beicoty h
C orpenrHocThio He 60osee 0,1 Mm.

[IpoBenenune ucnprTanuii: oopasen nmomemaroT B mpudop [1CI-2m Tak, 4roOs! u3rudaromiee
ycuare ObUIO HANpaBiIeHO MO KacaTelbHOM K TOJUYHBIM CIOSM (M3TUO TaHTEHIMANbHBIN) U
Harpy’karoT 110 CXeMe, NOKa3aHHON Ha PUCYHKE.

O6pazen HarpyXarT HAOOPOM THUPH PABHOMEPHO C MOCTOSIHHOM CKOPOCTHIO HArpyKEHUS
WIA TIOCTOSIHHOW CKOpOCTBIO mepemenienns 4 MM/MUH. CKOPOCTh HarpyXeHus JOJDKHA OBITh
Tako#, uToOBI 00pazel] pazpymuics yepes (1,5+0,5) MuH nocse Hayana Harpy>KeHHUs.

HcnplTanue nOpoAomkaloT 0  paspylleHus o0pasua, omnpeaenss MaKCHMalbHOe
noka3anue crpenku NY-10. MakcuManbHyl0 Harpy3ky Fmax OIpPENeNsioT ¢ MOTPEIIHOCThIO He
6onee 1%.

[Tocne ucnpITaHus ONPEAEIAIOT BiIakHOCTh 00pa3mnos mo 'OCT 16483.7-71.

[Ipu ncnpITaHUM ONPEENIAIOTCS

- BEJIMYMHA U XapaKTep PACIpENeiIcHHUs HOPMAJIbHBIX HANPSDKEHUH IO BBICOTE CEYEHUS
Oasiky IpU pacyeTHOM Harpy3Ke;

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

- BEJIMYMHA pa3pylLIalolleld Harpy3KH.

Harpyxenune 6anku npousBoaurcs cryneHsaMu 0,125 Ppacaer.

[TokazaHusi TEH30METPOB 3alMCHIBAIOTCA IPU HYJIEBOM W PACYETHOM Harpyskax.
[Toka3aHus MHAMKATOPOB WJIM MPOTHOOMEPOB 3aMMCBHIBAIOTCA HAa KaXKIO0W CTYNEHM Harpy3ku JI0
BEIMYMHBI Ppacuer, TOCIIE YETO PUOOPHI CHUMAIOTCS M 00pa3el] Harpy»kaeTcs 10 pa3pyLIeHHUs.

ITo BennumHam mporu6oB Oanku npu Harpyskax 0,125 Ppacuer 1 0,25 Ppacaer MOXKHO
BBIUMCIUTh YCPEIHEHHBIM MOAY/Ib YIPYrOCTH JPEBECHMHBI 00pa3lla NMpH KPaTKOBPEMEHHOM
Harpy>KeHUM U OLICHUTh BIMSHUE IMONEPEYHOM CHiIbl Ha Mporud aanHoM Oanku. J{is sToro mo
MOKa3aHWsSIM HMHJIUKATOpa OIpeneiseM Nporud Oanku B cepelrHE NposieTa U BBIYHCISEM
yCpeIHEHHBIH MOAYJb YIIPYTOCTH IPEBECHUHBI 0€3 yueTa BIUSHHS MOTNEePEYHON CHIIbL.

IIpenen mpouHocTH (O-W ) (8 MIla) obpa3nia ¢ BIaXHOCTHIO B MOMEHT HCIIBITAHUS

BBIYUCTISIOT TI0 (hopmyIie:
oy = 3P - |
2bh?

rae, Puax —MakcumanbHas Harpyska, H;

| - paccTosiHEE MEX Ty [IECHTPAMH OTIOP, MM;

h - BeIcOTa 00pa3ia, Mm;

b - mmpuna obpasia, Mm.

Pesynprar BeruncasaoT u okpyristoT 1o 1 Mlla.

Pe3ynbTaThl HCHIBITAHUI 3aMMMCHIBAIOT B MPOTOKOJ.

36



Conep:xanue oT4éTa

1. Tema;

2. llens paboTHI;

3. ®opMymbl, COOTHOIICHHS U TPaUKH;
4. 3aKIr0UYeHNE U BEIBOEL.

KoHTpoJibHbIe BONPOCHI U 3a]aHUs

1. Meroauku pa3paOOTKH KOHCTPYKTUBHBIX U PACUETHBIX cXeM?
2. OCHOBHBIE MTOJIOXKEHUS O CBOMCTBAX CTPOUTEIHHBIX MAaTEPHAIIOB?
3. B 3aBUCHMOCTH OT Y€ro CTPOUTCS CEMEHUCTBO (Pa30BBIX TPACKTOPHIA?

IIpakTnyeckas padora 11.
Tema 11. CoBpeMeHHBI xes1e300eToOH. CoBpeMeHHbIe Ke1e300eTOHHbIe KOHCTPYKIHMHU

esan padoThi:

e (GOopMHpPOBAHHME Yy CTYJIEHTOB IMPEJCTABICHUS O B3aUMOCBSI3W MaTepuajia U KOHCTPYKIIUH,
MpEeAOIPEACIISIONIEH BEIOOP M ONTUMHU3AIMIO CBOMCTB CTPOUTEIBHOTO MaTepHalia, UCXOMIs M3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKUUN U TpeOyeMoil 10JIrOBEUHOCTH;

L4 OBJIAAICHUC CTYACHTAMU IPAKTUYCCKHUMHU MCTOAAMHU OIPCACIICHUSA IMPOYHOCTH,
KECTKOCTH, yCTOfI‘-IHBOCTPI CTPOUTCIIbHBIX MAaTCPUAIOB

TEOPETUYECKASA YACTbH
ITo Buny G6eroHa cOOpHbIE OETOHHBIE M JKEIE€300€TOHHbIE M3JIeNUs KIacCU(UIUPYIOTCS Ha
CWIMKaTHbIE U IeMeHTHble. [lo BHYTpeHHEMY CTpPOEHHIO OETOHHbIE W3IENusl JelsIT Ha
CIUIONIHBIE U MycTOTeNble. Takke UX MOXKHO pa3/ielMTh 110 HA3HAYCHUIO: Ui OOIECTBEHHBIX,
YKUJIBIX WJIM TIPOMBIIIEHHBIX 3aHHH.

Xene300eToHHBIE COOPYKEHUST M3TOTABIMBAIOTCA U3 IUIOTHOTO CHIMKAaTHOTO OETOHA MapKu
He Huxe 100, o6pryHOro OeToHa Mapku He HMke 200 u serkoro 6eroHa He Huxke 50. beron 200
MapKl UCIONb3YyeTcs M M3TOTOBIEHUS ClIa0OHAarpy>KeHHbIX KOHCTPYKLUH, Harpyska B
KOTOpBIX B OCHOBHOM MJIeT Ha cxkarue. bertonsl Mmapku 300, 400, 500 u 600 ncnonb3yrores ais
U3/IeNUi, UMEIOIINX OOJBIIYI0 HECYIIYIO CIIOCOOHOCTb.

BCTOHBI, KOTOPLIC TPHUMCHSAIOT IIPHU COOPYKCHHUU KOHCTPYKL[I/Iﬁ THUAPOMCIIMOPATHUBHOT'O
Ha3Ha4YCHMsA, JOJIXKHBI o0ecIeunThb HaACKHOCTb U JOJITOBECYHOCTh 00BEeKTa.

[Ipu dopmupoBaHNKM OOBIYHBIX MOHOJMTHBIX >KEJI€300€TOHHBIX COOPYKEHUH U COOPHBIX
KOHCTPYKUMH W W3JEIMA HCIHOJB3YIOT KapKachl CETKM U PYJOHHBIE CETKM W3 CTaJbHOMN
apMmarypbl. JlJIs W3rOTOBJIEHMSI HEHANPSDKEHHBIX KOHCTPYKIMM HPUMEHSIOTCS apMaTypHbIE
KaHAaThbl ¥ BHICOKOIIPOYHAs! IPOBOJIOKA.

O0opynoBanue U MaTepPUAJIbI

OO6pa3ibl U3TOTAaBIUBAIOT B (hOpME MPSAMOYTOJIHHOM MPU3MBI C TOTIEPEUYHBIM CEUECHUEM
20x20 MM u anuHHOM BAOJL BOJNIOKOH 300 mm. [lomyckaeTcst onpenensaTh npeaen MpoYHOCTH
IIPU CTATUYECKOM M3rHOe Ha 00pasiiax 1mocie ONnpeAesieHNs] MOAYJIS YIPYrOCTH.

J71st mpoBeIeHUs UCTIBITAHUS IPUMEHSETCS CIeAyIollas annaparypa:
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- MognepHusupoBanHblii npubop IICI-2M, obecnieunBaronmii 3aqaHHYI0 CKOPOCTb
Harpy>keHusi obpaslia Wil TepeMelIeHUs] Harpy)kamolleld TOJOBKH M IO3BOJISIIONIAS. U3MEPATH
Harpy3Ky C IMOorpeurHocThio He 6onee 1%;

- MpHUCIIOCOOJIeHHe, OOecreurBaroIee M3rud oOpaslia MPHIOKEHHEM Harpy3KH K ero
MOBEPXHOCTH B CEPEMHE PACCTOSIHUS MEXKIY LEHTpaMH orop. Paguyc 3akpyriieHust omop u
Harpy>kKarolero Hoxka J0JkeH ObITh 30 MM;

- IITAaHTEHLIUPKYJb C MOTPEIIHOCTHI0 n3Mepenus e 6onee 0,1 Mwm;

- anmmaparypa s onpeneneHus BiaaxHoctu mo OCT 16483.7-71,

- IPOBOJIOYHBIE JATYHKH COTPOTHBIICHHS;

- PpblUQXHBIE WU HJIEKTPOMEXAaHUYECKHE TEH30METphl ISl u3MepeHHs (UuOPOBBIX
nedopmanuii, mporuOOMepsl WM HHIUKATOPhI YACOBOTO TUIIA [T U3MEPEHHSI IPOTHOOB OANIKH.

Yka3aHus 10 TeXHUKe 0€301aCHOCTH

K BBINOJHEHNIO MPAKTUYECKUX PAOOT JOMYCKAIOTCS TOJBKO CTYIEHTHI, IPOILEAINe
MHCTPYKTaX I10 TEXHUKE OE30MTaCHOCTH.

30Ha BBINOJIHEHUS padOT OJDKHA OBITH orpaxeHa. HaxoxkIeHue mocTOpOHHUX JIHUII, B
TOM YHCJIE CTYIEHTOB, HE MPHUHUMAIOIINX YYaCTHE B BBINOJHEHUH JaHHOW paboOThI, B paboueit
30HE 3alpeIIaeTCs.

Bce KOHTakTHBIE COEIMHEHHS JOJDKHBI OBITh OUYHMINEHBI M IMPOBEPEHBI HAa ILIOTHOCTh
3aTSDKKH; U3MEpUTENbHbIE IPUOOPHI J0JKHBI ObITh MCIIpaBHbI. [lonb30BaHNE MOBPEXKIEHHBIMU
npuOopaMu He J10MyCKaeTCsl.

ITpu nepepsiBax B paboTe, a TaKkKe MOCIe OKOHYaHMsI paboThl BCe MPHUOOPHI HEOOXOIUMO
pasrpy3HTh.

3ampeniaercs OCTaBIIATh 0e3 Ha/A30pa 3arpyKEHHbIE TPHOOPHI.

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

3aganusn

[ToAroToBKa UCIIBITAHHUI: HA CEPEMHE JUTMHBI 00pa3iia H3MEPSIOT WHUPHHY b 1 BbicoTy h
¢ orpenrHocThio He 6omee 0,1 Mm.

IIpoBenenne wucnobiTanmii: oOpazen nomemaror B npubop IICT-2m  Tak, 4YTOOBI
usrubatoniee ycwine ObLJI0O HANpaBlIEHO IO KacaTelbHOM K TOAWYHBIM closiM  (KM3THUO
TaHT€HI[MAJIbHBIN) 1 Harpy’kKaroT 0 CXeMe, I0Ka3aHHOM Ha PUCYHKE.

O6pa3zer Harpyx)arT HA0OPOM TUPh PABHOMEPHO C IMOCTOSTHHON CKOPOCTHIO HATPYKEHUS
WINA TIOCTOSSHHOW CKOpOCThIO mepemenieHus 4 MM/MUH. CKOpPOCTb HarpyXeHus JOJDKHA ObITh
TaKo, 4ToOBI 00pazer] paspymmuiics yepes (1,5+0,5) MuH nociie Havyana Harpy>KeHus.

VcnblTanue MNpoJO/DKAIOT 0 paspylleHus oOpasia, omnpenenss MaKCUMajabHOoe
noka3anue crpenku NY-10. MakcuManbHyl0 Harpy3ky Fmax OIpenensioT ¢ MOTPEeIIHOCThIO He
6onee 1%.

[Tocne ucnipiTanus ONpeAessoT BiIakHOCTh 00pasmnos mo 'OCT 16483.7-71.

IIpu ncnplTaHUM ONPENENIAIOTCA:

- BEJIMYMHA U XapakTep paclpeieieHnuss HOPMaIbHBIX HANpPsDKEHUI MO BBICOTE CEUEHUs
OaJIKu MPH pacyeTHOU Harpys3Ke;

- mporu6 OajKu MpU pacyETHON HArpy3Ke M Ha KaKJOW CTYIEHU Harpy>KeHUs;

- BEJIMYMHA pa3pyLIalolled Harpy3KH.

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

IlokazaHusi TEH30METPOB 3alMCHIBAIOTCS IIPU HYJIEBOM M PACUETHOM Harpyskax.
[Toxa3zaHusi UHAUKATOPOB WJIM MPOTMOOMEPOB 3aNMCHIBAIOTCS Ha KaXJIOW CTYIEHU HArpy3Kd 10
BEJIMUMHBI Ppacuer, TOCIIE YETO MPUOOPHI CHUMAIOTCS U 00pa3el] HarpyXaeTcs 10 pa3pyLieHus.

[To BenmnumHam nporu6oB Oanku npu Harpy3kax 0,125 Ppacuer U 0,25 Ppacyer MOXKHO
BBIYUCIUTh YCPETHEHHBIH MOIYJb YHOPYrOCTH JAPEBECHHBI 0Opas3la 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 cepeirHE NpoJieTa U BBIYHCIISAEM
yCpEeIHEHHBIH MOAYIIb YIIPYTOCTH JPEBECHUHBI 0€3 yueTa BIUSHUS MOTIEPEYHON CHIIBL.

[Ipenen npouyHocTr (GW ) (8 MIla) obpa3na C BIaXHOCTHIO B MOMEHT HCIIBITAHUS

BBIYUCIISIOT 10 (hopmyiie:
o - 3P - |
" 2bh?

rae, Puax —MakcumanibHas Harpyska, H;

| - paccrosiHEE MEXTY IICHTPAMH OTIOp, MM;

h - BeIcOTa 00Opasia, Mm;

b - mmpuna oOpasia, Mm.

PesynbTat BRIYUCIAIOT U OKpYTJsAOT 10 1 Mlla.

Pe3ynbTaThl HCHIBITAHUI 3aMKCBHIBAIOT B IIPOTOKOJ.

Conep:kanue oT4éTra

1. Tema;

2. llenb paboTHI;

3. @opMybl, COOTHOILIEHUS U TPaUKH;
4. 3aKII04YCHUE B BEIBOJBI.

KOHTpOJIbeIe BOIIPOCHI U 3a/laHUA

1.  Meronuku pa3paboTKy KOHCTPYKTUBHBIX U PACUETHBIX CXeM?
2. OCHOBHBIE OJIOXKEHUS O CBOMCTBAX CTPOUTEIbHBIX MaTepHaoB ?
3. B 3aBHCHMOCTH OT Yero CTPOUTCS CEMEUCTBO (a30BbIX TPACKTOPHIA?

IIpakTnyeckas padora 12.
Tema 12. CoBpeMeHHbIe KepaMHYecKHe MaTepHaJibl U U31eTusl

Hean padoThI:

e (GopMHpPOBAHHE y CTYJIEHTOB MPEJCTABICHUS O B3aMMOCBSI3M MaTepHalia U KOHCTPYKIIUH,
MIpEeAOTPEACIISIONIEH BEIOOP U ONTUMHU3AIMIO CBOWCTB CTPOUTEIHHOTO MaTepHalia, UCXOIs M3
YCIIOBUH 3KCIUTyaTallud KOHCTPYKUIUN U TpeOyeMoil 10JIrOBEUYHOCTH;

o OBJIAZICHUC CTYACHTAMU IHPAKTUUYCCKHUMU MCTOAAMHU OIPCACIICHUSA IMPOYHOCTH,
KECTKOCTH, yCTOfI‘-IHBOCTPI CTPOUTCIIBHBIX MAaTCPUAJIOB

TEOPETHUYECKASA YACTb
N3BecTkOBO-NecUaHble W3/eUsl (CTPOUTENBHBIA KUPHHUY, OJOKH, TPYObI, uepemnuiia,
MaHEeJW U JAp.) U3rOTaBIMBAIOT U3 CMECH KBaplLEBOTO IMecKa M BO3AYUIHOW M3BECTH (MHOTAA U
N00aBOK) C MOCHEAYIOMUN MepeMelInBaHueM, MeXaHUYeckoi (POPMOBKOM M 3amapuBaHUEM B
ABTOKJIABE pu TEeMIIepaType OKaJo 180°C nu JABJICHUH 9 I1a.

Hannuwe B OOJBITMHCTBE PailOHOB OCHOBHOTO CHIPbsi KBApIIEBOTO IE€CKA, MCIOJb30BAaHUE B
KaueCTBE BSDKYILETO BO3AYIIHOW M3BECTH, CPABHUTEIHLHO HEOONBIION Pacxo/l TOIUIHBA, a TAaKKe
BO3MOKHOCTE ITTOJTHOM MCXAaHHN3allM U aBTOMATHU3allUU TCEXHOJIOTUU HU3TOTOBJICHUA ABUJINCH
dakTopaMu OBICTPOTO pOCTa TMPOU3BOJCTBA CHIMKATHBIX W3JEIUNA PA3IUYHOTO BHJA.
CyIIHOCTh TEXHOJIOTUU MPOU3BOACTBA CHIIMKATHBIX W3JEIIHUN 3aKitodaercs B cieayromeM. [Ipu
THIATEIBHOM IMEPEMEIINBAHUM PA3HO3EPHUCTOTO KBAapILIEBOTO IMECKAa C BO3AYIIHOW H3BECTHIO,
npu BiaXHOCTH cMecu 7-10% w panpHedmeM ee YIUIOTHEHWM ChIPLOBOE H3JEIHE IpHU
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BBbIIEP’)KMBAHMM Ha BO3JyX€ MEJUIEHHO 3aTBEPAEBAET, AOCcTUras npoyHocTd 10 1-2 MIla. Eme B
1881 r. Hemenkuii yueHslii B. Muxasnuc mokasai, 4To U3BECTKOBO-TIECHAHBIE U3ETUS MOCIE
00pabOTKM MX MMapoM IPH MOBBIIIEHHOM JIaBJICHUU B aBTOKJIABE OBICTPO HAOMPAIOT MPOYHOCTb.
B Hacrosiee BpeMsl M3rOTaBIMBACT CICAYIOUIME CHIIMKATHBIE U3JEIINSA: U3BECTKOBO-IIECYaHBIN
(CMNMKATHBIM) KUPIWY, BOJOCTOMKHE CWIMKAaTHbIe wu3fenus (Oysoku, TpyObl, 1ap.).

Cunuxammuuiu Kupnu4 U3roTaBjvMBarOT M3 CMCCU H3BCCTH MW KBApPLCBOI'0 JICCKAa IIYTCM
IMPECCOBaHUA MW MOCICAYIOLICIO 3allapuBaHWsA B aBTOKJIABE OT(bOpMOBaHHBIX PI3,I[€HPII>'I.

OCHOBHBIM MaTepuanoM JJsi MPOM3BOACTBA CHUJIMKATHOTO KHpIUYA SIBISETCS MECOK (ero
conepkaHue B kupnuue Oonee 90 %) mo Becy. Ilecok HYKHO HPUMEHSTH C BBICOKUM
coaepxanueM Si0; (kpemHe3eMa). 3epHa MecKa JOJDKHBI OBITh Pa3IMUYHON KPYITHOCTH — TaKOM
MEeCOK HMMEET HAWMEHBIIUA OOBEM IYCTOT, KOTOpPbIE YaCTUYHO 3aIOJIHSIOTCS HM3BECTHIO.
W3BecTb i  MOPOM3BOACTBA CHJIMKATHOTO KHUpPIHAYa MPUMEHSIOT  OBICTPOracsuiyrocs,
comepxamryto okono 70% aktuBHOM okucu Kanmpuusa (CaO). B u3BecTH HE JOIDKHO OBITh
nepexora, HaIn4uue KOTOpOTO MPENSITCTBYET raiieHue M3BECTHU.
CunuKaTHBIM KUPIHUY U3rOTABIMBAIOT pazMepoM 250%120%65 MM UiIu OJIYTOPHBIN (TOJIIIMHON
100 mm) mapok 150, 100, 75, oobemnas macca kupruua — 1,8-1,9 , Bogonornamenue — He 6oJee
16%, mopo3octoiikocTh — 15. CTOMMOCTh CHIIMKAaTHOTO Kupnuya npuMmepHo Ha 30 % nemesie
TJIMHSHOTO.

BBenenue B ChIpIIOBYIO cMech J00aBOK TOHKOMOJIOTOTO KBapIeBOTO MECKAa WU JOMEHHOTO
rpa”HyiaupoBaHHoro unwiaka okojgo 10% c¢ coxgepxkanuem wusBectd 10 15% yBenmuuuBaer

IIPOYHOCTH U3JIeTIU .
Ecnu necok 3aMeHUTh TOHKOMOJIOTBIM CYTJIMHKOM HJIM TSDKEJOH CyNechlo NOJIyYUM U3BECTKOBO-
[JIMHUCTBIE KUPIUYHU.

Ecnu kBapLeBblii IECOK B CHIPLIOBON CMECH 3aMEHHUThH JOMEHHBIM IPaHyJIUPOBAaHHBIM LIIAKOBBIM
MIECKOM HJIM 30JI0i OYpBIX yIJied, MOKHO TMOJNYyYUTh HW3BECTKOBO-IIUIAKOBBIE I H3BECTKOBO-
30/IbHbIE KUpNUYM WM Onoku (pa3mepoM, Hampumep, 250x120x140 MM u Oosjblue).
Jlise M3TOTOBJICHUST KPYITHBIX OJIOKOB M JPYTHX 3JEMEHTOB MPUMEHSIIOT M3BECTKOBO-TIECUAHbIE
(cunukaTHble) OETOHBI, B COCTaB KOTOPBIX BBOJAT 3allOJIHUTENb B BHJIE TPAHYJIMPOBAHHOIO
OUiaKka,  MEJNIKOAPOOJeHOH  NUIAaKOBOM — TMeM3bl,  KepaMm3WTa,  Iepiura ©u  Jp.
PUMEHSS MPOTPECCUBHYIO TEXHOJIOTUIO MPOM3BOJCTBA (TIIATEIbHBINA MOAOOP COCTABISIOIIMX,
BBEJICHHE HEOOXOIUMBIX 100aBOK, IPUHYIUTEIHLHOE TIEpeMEIINBaHNEe, BUOPOYIJIOTHEHHE H JIp.),
MOYKHO MOJIYYUTh U3JI€JINs U3 aBTOKJIABHOIO CUJIMKATHOTO OeToHa mpouHocThio 10 50-60 Mlla.

Cunuxamuvle _uzoenus (6CTOHBI) — HCKYCCTBCHHBIC KaAMCHHBIC MATCPUAJIbI, ITOJTYYCHHBIC W3
TIIATCIBHO HepeMeHIaHHOﬁ B JAC3UHTETPATOPC CMCCU KBAPLCBOI'O IIE€CKa, BOBIIYIHHOﬁ HU3BCCTH U
HEOOJIBIIIOTO KOJUYESCTBA BOJbI. CMech 1IOClIe MEXaHHYECKOTO YIUIOTHCHHUA TMOABEPTArOT

ABTOKJIABHOU obpaboTke.
Cunukar-6eTOHHBIC U3JIENUs MOCIe YIUIOTHEHUS BBIAEPKUBAIOT B aBTOKJIABE MPHU TeMIIepaType
HE HIDKE 175°C u JaBJICHUU 1 MlIIa B TEe4CHUU 8-10 qacoB.

Hapsny ¢ miaoTHBIMEH MOXKHO HM3TOTOBHTH HMOPHUCTBIE M SYEHUCThIE CUIIMKAT-OCTOHHBIE M3/ETHS
MyTeM BBEJICHHS B IE€CUAHO-U3BECTKOBYIO CMECh J00aBOK TEHO- WJIM Ta3000pa3oBaTeeH,
HampuMmep, WM KaHUQPOJIbHBIX MBUIT (NEHOCHIMKAT-O0E€TOH), WM allOMUHHEBOM IyIpHI
(razocmiiuKaT-0eToH). CaoiicTBa  cuiMKaT-O€TOHa  TPUBEICHBI B TalJI. 4.3.
Cunukar-0eTOHHbIE M3/IeIHsS MOXKHO M3TOTaBIUBAaTh apMHpOBaHHBIE. V3 CHIMKATHBIX OETOHOB
W3TOTaBIWBAIOT CTEHOBBIE M Jpyrue OJOKM  pa3HBIX pa3MepoB, TaHENW U Jp.

Usz0enuss na ocHnose eunca XapaKTEpU3YIOTCS CPaBHUTEIHLHO HEOONBIIMM OOBEMHBIM BECOM,
HECTOPAaEMOCThI0, HHM3KOW  TEIUIONPOBOJHOCTHIO U BBICOKMMHM  3BYKOU3OJALIMOHHBIMU
CBOMCTBaMH.

W3 nenus Ha OCHOBE THIICA MOAPA3/LISICTCS HA TUIICOBBIC U TUIICOOCTOHHBIC. [ UTICOBBIC U3IEUS
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W3TOTABIMBAET M3 TUIICOBOTO TecTa (CMECH THIICA, BOJABI U HEOOJIBIIOTO KOJIMYECTBa M00aBOK,
PEryIUpPYIOIINUX CPOK CXBAThIBAHUS U MOJBUKHOCTH THIICOBOTO TECTA); TUIICOOETOHA, T.€. CMECH
THUIICA, BOJBI, JOOABOK U MOPUCTHIX MUHEPATBHBIX 3aMIOJIHUTENCH, C KOTOPBIMH TUIIC CIICTUISCTCS
Jqyd4llle, 4eM C OOBIYHBIM IECKOM U TpaBUEM, H3-32 HAJIWYMS LIEPOXOBATOCTH IMOBEPXHOCTH
(HampuMmep, TOMEHHBIE W TOIUIMBHBIC NLIAKUA, TY(QOBBIA W MEM30BBIH MIeOCHb W Jp.). DTH
3alOJIHUTENN YMEHBIIAIOT MPOYHOCTh M3JEINN, HO COKpAIlaloT pacxon rumca B 1,5-2,5 paza.
JIist yMEHBIICHUS XPYIKOCTH ¥ MOBBIIMICHUS MPOYHOCTH TP U3TUOE MPUMEHSET BOJOKHUCTHIC
OpraHUYECKUE 3al0JHUTENIN — APOOIEHbIEC IPeBECHBIE OTXOAbl, OYMaXXHYI0 MaKyinatypy u ap. B
KaueCTBE  BSDKYIIETO  NPHUMEHSIOT  CTPOUTENBHBIA  WJIM  BBICOKOIPOYHBIA  THIIC.
Haubonee 4dacto mpuMEHSET TUIICOBBIE IMEPETOPOAOYHBIC IJIUTHl WU TMAHENIU U THUIICOBYIO
CyXylo mTyKaTypky. O0beMHas Macca IHICOBBIX m3fenuii 950-1300 kr/m>, rUMCcOOETOHHBIX —
1250-1400 kr/m%, rumcoBas cyxas mrykatypka 1000-1100 kr/m3, a mpu BBemeHHH
neHo00pa3oBaTes - 750-800 kr/m3,

O0opynoBanue U MaTepuaJbl

OO0pa3upl U3roTaBIMBAIOT B opMe MPSMOYTOJBHON MPU3MBI C MONEPEYHBIM CEYECHUEM
20x20 MM u amuHHON BAOJL BOJIOKOH 300 mm. [lomyckaeTcst onpenensaTs npeaen MpoYHOCTH
P CTATUYECKOM M3TrHOe Ha 00pasliax Mmoce ONpeAeieHNs] MOAYIS YIPYTrOCTH.

Jy1st mpoBeIeHrs UCTIBITAHUS IPUMEHSETCS CIEAYIOIIas anmnaparypa:

- wmozepuusupoBanublii  npubop I[ICI-2M, oOecnieunBarOmuii 33adaHHYI0 CKOPOCTb
Harpy)xeHusi oOpasia Wid MepeMEeIICHUs] Harpy)Karouled TOJOBKMA M IO3BOJISIONIAS MU3MEPSTh
Harpy3Ky ¢ MOrpemHocThio He Oonee 1%;

- TMPHUCTIOCOOJICHUE, oOecIeunBaroiee M3rud oOpas3ia NPHIOKEHHEM Harpy3kd K ero
MOBEPXHOCTU B CEPEIUHE PACCTOSIHUSI MEXIy LeHTpamu omop. Paamyc 3akpyriaeHus omop u
Harpy>KaroIero Hoxka JJOJKeH ObITh 30 MM;

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

- anmmaparypa Jis onpenenerus BaaxHoctu o FOCT 16483.7-71,

- POBOJIOYHBIE JATUYUKHU COMTPOTHUBIICHNUS;

- pBIYQXHBIC WIM JJIEKTPOMEXAHUYECKUE TEH30METPhl I H3MepeHus (GUuOPOBHIX
nedopMaruit, mporuoOMephl UITH UHIUKATOPBI YaCOBOTO TUTIA JIJISl U3MEPEHHS MPOTHO0B OAKH.

Yka3aHus 1o TexHuKe 0e30MacHOCTH

K BbIMOMTHEHMIO NPAKTUYECKUX PAOOT JOIMYCKAIOTCS TOJIBKO CTYJEHTBI, MPOIIE/IINE
MHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.

30Ha BBINOMHEHUS] padOT JOKHA OBITH orpaxaeHa. HaxoxaeHue mocTOpOHHHUX JIMI, B
TOM YHCJI€ CTYJIEHTOB, HE NMPUHUMAIOIINX YYacTHE B BBINOJHEHUH JAaHHON paboOThl, B paboueit
30HE 3aIPEIacTCs.

Bce KOHTakTHBIE COEIMHEHMs JOJDKHBI ObITh OUMINEHBl M MPOBEPEHBI Ha IJIOTHOCTh
3aTSHKKU; U3MEPUTEIbHBIE TPUOOPHI JOKHBI ObITh UCHpaBHbL. [lob30BaHNEe MOBPEXKACHHBIMU
npubopaMu He JOIyCcKaeTcs.

[Ipu nepepsbiBax B paboTe, a TakKe Mociie OKOHYaHUs paboThl Bce MPUOOpPhl HEOOXOAMMO
pasrpy3uTh.

3amnperaercs OCTaBIATh O€3 Ha/l30pa 3arpyKeHHbIe TPUOOPHI.

IIpu mnpoBeneHUM UCHBITAHUN JOHKHO OBITh CMEIIAHHOE OCBEIIEHHE, TO €CTh
€CTEeCTBEHHOE U HCKYCCTBEHHOE, UYTO 00eCHeurMBaeT OCBEIIEHHOCTh 30HBbI HCHBITAHUN B
cootBeTcTBUM ¢ TpeboBanusiMu CHull.

3aganusa

[ToaroToBKa UCTIBITAHUI: HA CEpeIMHE JUTMHBI 00pa3iia U3MepstoT mupuHy b u Beicoty h
¢ morpeurHocTeio He 6osee 0,1 mm.
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[IpoBenenue ucnpiTanuii: oopasen nomemarot B mpudop [1CI-2m Tak, uToOs! H3rnbdaromiee
ycuirie ObUIO HaIpaBJICHO MO KacaTelbHOW K TOMWYHBIM CIIOSM (M3TUO TaHTCHIMAIbHBIN) H
Harpy’karoT 110 CXEME, IOKA3aHHON Ha PUCYHKE.

O6pazen HarpyxarT HA0OPOM THUPH PABHOMEPHO C MOCTOSIHHOM CKOPOCTBIO HArPYKEHUS
WIA TIOCTOSIHHOW CKOpOCThIO mepemenienus 4 Mm/MUH. CKOpPOCTh HarpyXeHus JOJDKHA OBbITh
TaKoM, 4TOOBI 00pazer paspymmics yepes (1,5+0,5) MuH nociie Havyaa Harpy>KeHHUs.

VcnplTanue NpONOIDKAIOT 0 paspylleHus oOpasia, omnpenenss MaKCHMaIbHOe
nokazanue crpenku MY-10. MakcuManbHy0 Harpy3ky Fmax ONPEACNSIOT ¢ MOTPEITHOCTBIO HE
6onee 1%.

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

[Ipu ucnbITaHUU ONPENEIIAOTC:

- BEJIMYMHA U XapaKTep paclpeeieHus HOPMAIbHBIX HAMpPSDKEHUI MO BBICOTE CEUEHUS
OaJIky IpU pacueTHOM HArpy3Ke;

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

- BEJIMYMHA pa3pylIAOIIC HATPY3KH.

Harpy:xenue 6anku npousBoautcs cryneHs M 0,125 Ppacuer.

[TokazaHusi TEH30METPOB 3alMCHIBAIOTCA IPU HYJIEBOM W PACYETHOM Harpyskax.
[Toka3zaHusi UHAUKATOPOB WJIM MPOTHOOMEPOB 3aMMCHIBAIOTCS Ha KaXJIOW CTYIEHU HArpy3KH J0
BEJIMIUHBI Ppacuer, TOCIIE YE€TO MPUOOPHI CHUMAIOTCS X 00pa3el] Harpy»XaeTcs 10 pa3pylIeHHUs.

ITo BenmnumHam mporu6oB Oanku npu Harpy3kax 0,125 Ppacuer U 0,25 Ppacuer MOXKHO
BBIYUCIIUTh YCPEOHEHHBIH MOJIYJb YHOPYrOCTH APEBECHHBI 00Opasla IMpH KpaTKOBPEMEHHOM
HArpy>XEHUH U OLEHUTH BIUSHHUE MOMEPEUHON CHIIBI Ha Mporud naHHoW Oanku. J[is sToro mo
NOKa3aHUSAM MHJUKaTOpa OIpeneisieM Nporud Oalku B CEepeiMHE INpoJieTa U BBIYHUCIISAEM
YCpeIHEHHBIH MOIYIb YIIPYTOCTU APEBECUHBI 0€3 yueTa BIHMSHUS MONEPEYHON CUIIBL.

o
IIpenen mpounoctu (W) (B MIla) oOpasma ¢ BIaKHOCTBIO B MOMEHT HCIBITAHUS
BBIYUCTISIOT TI0 (hopmyIie:

3P, -1

max

2bh?

Oy =

rae, Puax —MakcumanbHas Harpyska, H;
| - paccrostHEEe MEKIY IICHTPAMH OTIOp, MM;
h - BeIcOTa 00pasia, MuM;
b - mmpuna obpasia, Mm.
Pesynprar BeruncasaoT u okpyristoT 1o 1 Mlla.
Pe3ynbTaThl HCHIBITAHUI 3aMMKUCBHIBAIOT B IPOTOKO.

Conep:xanue oT4yéra
1. Tema;
2. llens paboTHI;
3. ®opMyIbl, COOTHOLIEHUS U TPaQUKH;
4. 3aKIr0UYeHnEe U BEIBOBI.
KoHnTpoJibHbIe BOIPOCHI M 32/1aHUA
1. Meronuku pa3pabOTKH KOHCTPYKTHUBHBIX M PACUETHBIX CXeM?

2. OCHOBHBIE TIOJIOKEHHS O CBOMCTBAX CTPOUTEIHHBIX MAaTEPHATIOB?
3. B 3aBHcHMOCTH OT Yero cTpouTcst ceMeicTBO (pa30BbIX TPAEKTOPHUiL?
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IIpakTnyeckas padora 13.

Tema 13. CTekJ10 4 COBpeMeHHbIe CTeKJsIHHbIE u3/1ejus. CoBpeMeHHbIe MeTAIHYeCKHe
U31eJIMs U KOHCTPYKIHM.

Lesb padoThI: H3yYUTh MEXaHUYECKUE CBOMCTBA METAJUIOB, METO/IbI UX U3yUCHHS.
Xoxa padoTbI:

1.0O3HaKOMbTECH C TEOPETUUECKUMH 1OJIOKEHUSAMHU.

2.BeImonHuTE 331aHKE TIPETIOIaBaTEs.

3.CocTaBbTe OTYET B COOTBETCTBHUH C 3aJIJaHUEM.

TeopeTuyeckas 4acThb

OCHOBHBIMH MEXAaHUYECKMMHU CBOMCTBAMHU SIBJISIOTCA HPOYHOCTh, YIOPYIOCTh, BSI3KOCTb,
TBEPIOCTh. 3Has MEXaHWYECKHE CBOMCTBAa, KOHCTPYKTOpP OOOCHOBAaHHO  BBIOMpaeT
COOTBETCTBYIOIIMN MaTepuan, 00ecreurnBaoUNi HaIeKHOCTh U JIOJTOBEYHOCTh KOHCTPYKIUI
IIPY UX MMHUMAJILHOM Macce.

MexaHunueckue CBOMCTBA ONPEIEIAIOT MOBEICHUE MaTepraia MnpHu JeGopMalui U pa3pylieHun
OT JIeHCTBUS BHELIHUX HAarpy3ok. B 3aBUCHMOCTH OT yCIOBUI Harpy>Ke€Husi MEXaHUUYECKHe
CBOMCTBA MOTYT OIIPENEIATHCS IIPHU:

1. CraTueckoM Harpy>KeHUH - Harpy3ka Ha oOpa3el] Bo3pacTaeT MEJICHHO U IJIaBHO.

2. JlnHaMU4eCKOM Harpy»KeHUH - Harpy3ka Bo3pacTaeT ¢ 0OJIbLIONW CKOPOCThIO, UMEET yJIapHbIN
XapakTep.

3. [loBTOpHO-TIEPEMEHHOM HJIM IUKJINYECKHM HArpyKeHHWHU - Harpy3ka B MPOIECCE UCTIBITAHUS
MHOTOKPAaTHO U3MEHSETCS 10 BEJIMYNHE WIN 110 BEJIMYMHE U HAIPaBICHUIO.

JUis OTy4eHus! COMOCTaBUMBIX Pe3yJIbTaTOB 00pa3libl U METOJUKA MPOBEACHUS MEXaHHMUECKUX
ucnelTaHuil pernamertupoBanbl ['OCTamu. Ilpu cratnyeckoM HUCHBITAHUM Ha pacTsKEHUE:
I'OCT 1497 nony4aroT XapakTE€pUCTUKN IPOYHOCTH U MJIACTUYHOCTH.

[TpoyHOCTB — CITOCOOHOCTH MaTepuaia CONPOTUBIATHCS AehOopMalUsM U pa3pyLIEHUIO.
[InacTuyHOCTE — 3TO CHOCOOHOCTH MaTepuana H3MEHSITb CBOM pa3Mepbl U (GopMy MOJ
BO3/I€HCTBUEM BHEIIHUX CHJI; MEpa INIACTUYHOCTH — BEJINYMHA OCTATOUYHOM Jegopmanuu.
YceTpolicTBO, ompenensioniee NPOYHOCTh U IJIACTUYHOCTh — 3TO pa3pblBHAs MalllMHA, KOTOpas
3alMCBhIBAET AMArpaMMy pacTsDKeHHs (CM. pHc. 4), BBIPAXKAIOIIYI0 3aBUCUMOCTh MEXITY
yATUHEHHEM 00pasiia U AeWCTBYIOIIEH Harpy3KOu.

Puc. 4. Ilnarpamma pacTspkeHHs: a — aOCOJIFOTHAs, O — OTHOCUTENbHAS.
YyacTok o0a Ha JguarpaMMe COOTBETCTBYET YHpPYroil nmedopmamuu MaTepuana, Korjaa

cobumoiaerces 3akoH ['yka. HampsikeHue, COOTBETCTBYIOIIEE YIPYroi npeaeabHol qedopmanuu
B TOUKE a, Ha3bIBAETCS MIPENIETIOM IIPONOPLIUOHATIBHOCTH.
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[Ipenen mponOpPIMOHATBHOCTH — 3TO HaWOOJblIee HAMPSDKEHUE, 10 JOCTUKEHUS KOTOPOTo
cripaBeJIUB 3aKoH ['yka.

[Ipy HampspKeHMSX BBILIE MpeAesia PONOPLUUOHAIBHOCTH IPOUCXOAMT paBHOMEpHAas
riactuyeckas aedopmanus (yAITuHEHUE UITH CYKEHUE CEUCHHS).

Touka b — npenen ynpyroctu — Haubosbllee HapsHKEHKeE, 10 JOCTUKEHUSI KOTOpOro B obpasiie
HE BO3HUKAET OCTaTOYHOU AedopMaIiim.

[Tnomanka cd — miuomagka TEKY4eCTH, OHAa COOTBETCTBYET IIpeleidy TEeKy4ecTH — JTO
HanpsDKeHUE, P KOTOPOM B 00pasiie MPOUCXOAUT yBeIHUeHHE aedopMmannu 06e3 yBeIUYeHUs
Harpy3ku (MaTepual «TeueT).

MHorue MapKku cTajiy, BETHBIX METAJUIOB HE UMEIOT SPKO BBIPAKEHHOM IUIOUIAIKK TEKY4eCTH,
MI03TOMY /U1l HUX YCTAHABJIMBAIOT YCJIOBHBIN IIpe/ied TEKYUECTU. Y CIIOBHBIN MPEEN TEKYUECTH
— JTO HampsKEeHHE, KOTOPOEe COOTBETCTBYET OCTaTO4YHOW Aedopmaiuu paBHoit 0,2% ot
NepBOHAYAIbHON JUIMHBI O0pa3ia (CTajdb JIeTMpOBaHHAs, OpOH3a, MIOPATIOMUHUN U Ap.
MaTepuasbl).

Touka B cooTBeTcTBYET mpezeny NpouHoCTh (Ha oOpa3iie MOSBISAETCS MECTHOE YTOHBIICHHE —
nieika, 00pa3oBaHUE YTOHBILIEHUS XapaKTEPHO AJIs IUIACTUYHBIX MAaTEPHAJIOB).

[Ipenen mpoyHOCTH — 3TO MaKCHUMAallbHOE HANpsyKEHHE, KOTOpOE BBIAEPKUBAaET oOpaser] 10
paszpenieHus (BpeMEeHHOE CONPOTUBIICHHUE PA3PHIBY).

3a Toukoil B Harpy3ka manaer (BCJIEICTBUE YIIMHEHMS IIEHKH) U pa3pylIEHUE IMPOUCXOIUT B
touke K.

IIpakTHyeckas 4acThb.
Conep:kanue oT4yera.
1. Ykaxxute HazBaHue pabOThI, €€ LETb.
2. Kakne mexaHM4YECKHE CBOICTBA BbI 3HaeTe? Kakumu MeTojaMu OnpenensroTcs MeXaHuIecKre
CBOIiCTBa MaTepHasoB?
3. 3anummuTe ompenereHWE MOHATUH MPOYHOCTh W IIACTUYHOCTH. KakuMu MeTomamMu OHHU
onpenensorca? Kak Ha3bIBaeTcs yCTpOMCTBO, KOTOpOE onpeenseT 3Tu cBoiictBa? C MOMOIIbI0
Yero OIpeJeNtoTCs CBOWCTBA?
4. 3apukcupyiiTe aOCONIOTHYIO JUarpaMMy pacTsKEHUs IUIACTUYHOIO MaTepuaa.
5. Ilocne nuarpaMMbl yKa)KUTe Ha3BaHUS BCEX TOUEK U yYACTKOB AUATPAMMBI.
6. Kakoii mnpenen sBIseTCS OCHOBHOM XapaKTepUCTUKOW TpuU BBIOOpE Marepuana Jyist
W3TOTOBJICHHS Kakoro-nmn6o u3aenusi? OTBeT o0oCcHYMTe.
7. Kakue matepuansl Ooiee HaJIe)KHBI B paboTe XpynKue uin miactudasie? OTBeT 000CHYyIHTE.

IIpakTnyeckas padora 14.
Tema 14. CoBpemMeHHbIe NOJUMEPHbIE MATEPHAJIbI.
eab padoThHI: 03HAKOMIIEHHE CTYEHTOB C OCHOBHBIMH BUIAMH IHArpaMM COCTOSHHSI,
UX OCHOBHBIMHU JIMHUSMHU, TOUKAMH, UX 3HAYEHUEM.
Xox padoThI:
1.M3y4nTe TEOPETUUECKYIO YaCTh.
2.BpInonHuTe 33/1aHNs IPAKTHYECKON YaCTH.

Teopernueckasi 4yacTb

Jlnarpamma cOCTOSIHUS IPEACTaBIIAET co00i rpaduueckoe N300pakeHNUE COCTOSHUS
JTr000T0 CIUIaBa U3y4aeMOM CUCTEMBbI B 3aBUCUMOCTHU OT KOHIIEHTPALIMU U TEMIIEPaTyphl (CM.pHUC.

1)
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Puc.1 Jlnarpamma coctostHus

I[I/IarpaMMBI COCTOAHHUA ITOKA3BIBAKOT }’CTOI\/JI‘-H/IBBIC COCTOsAHUA, T.C. COCTOAHUA, KOTOPBIC
MPU JAHHBIX YCIOBUAX 00JIaJal0T MUHUMYMOM CBOOOJIHOI SHEPTUH, U MOATOMY €€ TaKxkKe
Ha3bIBAKOT I[HarpaMMOfI PAaBHOBCCH, TaK KaK OHA IMOKAa3bIBACT, KAKUC ITPHU JAHHBIX YCIIOBUAX
CYLIECTBYIOT PaBHOBECHBIE (ha3bl.

[TocTpoenue auarpamMm COCTOSIHHS HAaMOOJIEEe YaCTO OCYIIECTBISIETCS MPU MTOMOIIN
TEPMUYECKOTO aHaIHU3a. B pe3ysibrare moiny4aroT cepuio KPUBBIX OXJIAXKACHUS, HA KOTOPBIX MPU
Temreparypax (a3oBbIX MIPEBPAMICHUH HAOIIOAAIOTCS TOUKH ITepernda u TeMIepaTypHbie
OCTAHOBKH.

Temmeparypsbl, COOTBETCTBYIOIIME (Pa30BbIM IIPEBPAILICHUSIM, HA3bIBAIOT KPUTUUECKUMU
Toukamu. HeKoTopbie KpUTHYECKHUE TOYKH MMEIOT Ha3BaHM S, HAIIPUMEP, TOYKU OTBEUYAIOIINE
HavdaJly KpUCTallin3allv HAa3bIBAIOT TOYKAaMHU JIMKBUAYC, 4 KOHIIY KPHUCTAJJIM3allUX - TOYKaMH
CONUYC.

[To KpuBBIM OXJQXKIEHUS CTPOSIT IUArpaMMy COCTaBa B KOOPAUHATAX: IO OCHU a0CIUCC -
KOHIIEHTpAIMsl KOMIIOHEHTOB, 10 OCH OpJUHAT - TeMrieparypa. [llkana koHeHTpauit
MOKa3bIBaeT coJepkaHue KoMIoHeHTa B. OCHOBHBIMU JINHUSAMU SIBJISIOTCS JIMHUU JTUKBUAYC (1)
U conuayc (2), a TakKe JTMHUH COOTBETCTBYIOIHE (ha30BBIM MPEBPALIEHUSIM B TBEPAOM
coctosiuud (3, 4).

[To muarpamme COCTOSIHHSI MO>KHO OIIPENETUTh TeMIEpaTyphl (Da30BHIX MPEBPAICHHH,
n3MeHeHue $a30BOro CocTaBa, MPUOIM3UTEIHFHO, CBOMCTBA CIIaBa, BUJIBI 00PaOOTKH, KOTOPHIE
MOKHO MTPUMEHSTH ISl CILJIaBa.

Hixe MMpEaACTaBJICHBI pa3JIMYHBIC TUIIBI AMarpaMM COCTOSAHUA:

Puc.2. InarpaMma cOCTOSIHUS CILUIABOB C HEOTPAHUYEHHON PACTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJIOM COCTOSTHUH (2); KPUBBIC OXTKICHUS TUITHYHBIX
cruaBoB (0)

AHanu3 NoJay4eHHON AuarpaMMsl (puc.2).
1. KonnuectBo komnoneHToB: K = 2 (komnoHeHTs! A u B).
2. Yucno da3: =2 (kuakas ¢aza L, kpucTaisl TBEpIOro pacTBopa
3. OCHOBHbIE JTUHUH AUATPAMMBI:
. acb — MMHUSA TUKBUYC, BBIIIE ATOM JTUHUU CIIABBI HAXOASTCS B )KUKOM COCTOSIHHU;

45




adb — nuHus COJIMAYC, HUIKC 9TOM JIMHUH CIIIaBEI Haxo4daTCA B TBEPAOM COCTOAHUMU.

Puc.3. Jluarpamma COCTOSTHUS CIUIABOB C OTCYTCTBHEM PAaCTBOPUMOCTH KOMIIOHEHTOB B
TBEPJIOM COCTOSIHUY (@) U KPUBBIC OXJIAKICHHSI CIIIIABOB (0)

AHanu3 nuarpamMmmsl coctostHus (puc. 3).

1. KonmmuectBo koMnoHeHTOB: K = 2 (KOMIIOHEHTHI A 1 B);

2. Yucno da3: f= 3 (kpucTayIsl KOMIIOHEHTA A, KPUCTAILIBI KOMITOHEHTa B, x)uakas
daza).
3. OCHOBHBbIE JINHUU AUATrPAMMBI:
JUHUS TUKBUAYC acb, COCTOUT U3 JBYX BETBEM, CXOISAIIMXCS B OAHON TOYKE;

JIMHUSA COJIMAYC ecf, mapaJuiCjibHa OCHU KOHHCHTpaHI/Iﬁ CTPEMUTCA K OCSIM KOMIIOHCHTOB,
HO HC AOCTUTACT HX,

Puc. 4. lnarpamma coCTOSIHUS CIIJIAaBOB C OIPaHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB
B TBEPJIOM COCTOSTHUU (@) ¥ KPUBBIE OXJIAXICHUS TUITUYHBIX CIUIaBoB (0)

AHanu3 nuarpamMmmsbl cocTostHUS (puc. 4).
1. KonnuectBo komnoneHToB: K = 2 (komnoneHTsl A u B);

2. Yucno ¢a3: f=3 (xuakas ¢asza u KpUCTaIIIBI TBEPBIX PACTBOPOB L~ (pacTBOp

KoMITIOHeHTa B B kommoneHTe A) u L pacTBOp KOMIIOHEHTa A B KOMIIOHEHTE B));
3. OCHOBHBIE JIMHUU AHArpaMMbI:

JUHUS JTUKBUIYC acb, COCTOUT U3 JBYX BETBEU, CXOMSAIIUXCS B OJTHOM TOYKE;

* JIMHUSA COJINAYC adcfb, COCTOUT U3 TPECX YUACTKOB,
i dm — nmuHus npe)]em)HofI KOHICHTpaI KOMIIOHCHTA B B xoMmonenTe A,
i fn — muuus HpeI[CHBHOﬁ KOHICHTpAIUHU KOMIIOHCHTA A B xommnoneHnTe B.

IIpakTHYecKkas 4acThb
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3anaHue 1J11 CTYI€HTOB:
1. 3anummuTe Ha3BaHKUE PaOOTHI U €€ IIEITb.
2. 3anuIIuTe YTO TaKOE Juarpamma COCTOSHHUS.

OTBeTbTE Ha BONPOCHI:

1. Kak cTpouTcst tuarpaMma COCTOSHUS?

2. YT0 MOXXHO OIPENETUTH 110 AUarpaMMe COCTOSIHUS?

3. Kakue Ha3BaHMs UIMEIOT OCHOBHBIE TOUKH JTUArpaMMbl?

4. Yto yka3blBaeTcs Ha [uarpamme 1o ocu aociucc? Ocu opauHar?
5. Kak Ha3bIBalOTCSl OCHOBHBIE JIMHUU AUArpaMMbl?

3ajaHue Mo BApuaAHTaM:

CryneHThl OTBEUYAIOT Ha OJIHU U T€ YK€ BOIIPOCHI, PA3JIMYHBIMU SIBISIOTCSI PUCYHKH, 1O
KOTOPBIM HEOOXOAMMO OTBEYaTh. | BAPHAHT AA€T OTBETHI I10 PUCYHKY 2, 2 BApUAHT JaeT OTBETHI
10 PUCYHKY 3, BapuaHT 3 JaeT OTBETHI 10 pPUCYHKY 4. PucyHOK HE00X01MMO 3aMKCUPOBAThH B
TeTpab.

1. Kak Ha3piBaercst nuarpamma?

2. Ha3oBuTE CKOJIbKO KOMIIOHEHTOB Y4aCTBYIOT B 00pa30BaHUU cIijiaBa?

3. Kakumu OykBamMu 0003Ha4€HbI OCHOBHBIE JIMHUM JUArpaMmbl?

IIpakTnyeckas padora 15.
Tema 15. CoBpeMeHHbI€ TENIOU30JISIIMOHHBIE U OT/eJ0YHbIe MATePHAJIbI

eap padoThi: 03HAKOMIIEHHE CTYEHTOB C MApKUPOBKOW U 00JIaCThIO IPUMEHEHHUS
I[BETHBIX METAJUIOB — MEJIU U CIUIABOB HA €€ OCHOBE: JIaTyHel U OpoH3; (hOpMHUPOBAHUE YMEHUS
pacmupoBKY MapKUPOBKH JIATYHEH U OpOH3.

PexoMenaanuu 1Jist CTYACHTOB: [IPEK/E YEM IIPUCTYNIHUTD K BBIITIOJHEHUIO
MPAKTUYECKOM YacTH 3a/laHus, BHUMATEJIbHO 03HAKOMBTECH C TEOPETUUECKUMU MOJIOKEHUSIMHU, a
TaKXke JIEKIMsIMHU B Balllel paboueil TeTpaau 1o JaHHOH TeMe.

Xox padoThI:

1.O3HaKOMBTECH C TEOPETUUECKOHN YaCThIO.

2.BeINoNTHUTE 3a/1aHUEe MTPAKTUYECKON YaCTH.

Teopernueckas 4yacTb

Jlatynu

JlaryHu MOTYT UMETh B CBOeM cocTtaBe 10 45 % uunka. [loBbIenne coaep kaHus IIMHKA
10 45 % mnpuBOIMT K YBEIMYEHHIO mpenena mnpodyHoctd 1no 450 MIla. MakcumaneHas
MJIACTUYHOCTh KMEET MECTO MPH COMECP KAaHUH ITMHKA 0K0JI0 37 %.

[To criocoOy U3roTOBIIEHUS U3ACTUIN PAa3INYAIOT JaTyHH Je(hOpMUPYEMBIC U JTUTECHHEIE.

Hedbopmupyembie NaTyHH MapKHpPYIOTCsS OykBoul JI, 3a KOTOpoil ciemyeT dwucio,
MOKa3bIBAIOIIEE COJIEp)KaHUE MEIU B MPOLIEHTax, HarpuMep B JaryHu J162 conmepxutcs 62 %
Merau U 38 % nmHKa. Eciim kpoMe Meau M IMHKa, UMEIOTCS APYTUE IEMEHTHI, TO CTaBATCS MX
HauanbHble OykBeI (O - onmoBo, C - cuHen, XK - xenezo, @ - dochop, M1 - mapranen, A -
amoMuHni, 1] - muHK).

KonudecTBo 3TUX 31€MEHTOB 0003HA4YaeTCsl COOTBETCTBYIOIUMU U(paMu MOCIIe YUCIa,
MOKa3bIBAIOIIETO conepkanue meau, Hanpumep, craB JIAJK60-1-1 conepxkut 60 % memu, 1 %
amromuaus, 1 % xene3a u 38 % nuHKA.

JlaTyHu WMMEIOT XOpPOIIYK KOPPO3HOHHYIO CTOHWKOCTh, KOTOPYIO MOJXKHO TIOBBICHTH
JOTIOJIHUTENBHO IpHUcaakoi onoBa. Jlaryns JIO70 -1 cTolika IpoTUB KOPPO3UH B MOPCKOM BOZIE U
Ha3bIBaeTCs ‘‘MOpCKOi JaTyHpiO. JloOaBKa HUKENIs U jKelie3a TOBBIIMIAET MEXaHHUYECKYIO
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npodHocTs 10 550 Mla.

Jlutelinpie naryHu Takke mapkupytorcs OykBoi JI, Ilocnme OykBeHHOTO 00O3HAYCHMS
OCHOBHOTO JICTUPYIOIIETO JJieMeHTa (IMHK) M KaXJIOro TOCIEAYIOmero cTaBuTcs nudpa,
yKa3bIBaOIIasi €ro yCpeIHeHHoe cojepkanue B cruiaBe. Hampumep, naryns JII23 A6K3Mi2
comepxut 23 % muumHka, 6 % amomunus, 3 % xene3a, 2 % wmapranua. Hawumyumein
JKUJKOTEKY4eCcThI0 oOnanaet natynb Mapku JIL[16K4. K nuteitHpIM JaTyHsIM OTHOCATCS JIaTyHU
tuna JIC, JIK, JIA, JIAXK, JIAXKMu. JluteliHble JIaTyHHM HE CKJIOHHBI K JIMKBAI[MU, UMEIOT
COCPEOTOYCHHYIO YCaJIKy, OTJIMBKH MOJIY4al0TCs C BBICOKOM MJIOTHOCTBIO.

JlaryHH SBJSIFOTCS. XOPOIIMM MAaT€pUaioM JUIsl KOHCTPYKIHH, pa0oTalomux MpH
OTpPULATENBHBIX TEMIIEpaTypax.

bpou3sbl

CrutaBel MeIM € APYTHMH SJIEMEHTaMH KpPOME LIMHKA Ha3bIBAIOTCS OpoH3amMH. BpoH3bI
HOApa3AeIA0TCs Ha 1e(hopMUpyeMBble U IUTEHHBIE.

[Tpu mapkupoBKe AeGopMHUpYeMBIX OpOH3 Ha MEPBOM MecTe cTaBsATcs OykBbI bp, 3arem
OyKBBI, YKa3bIBAalOIlME, KaKHE 3JIEMEHThI, KpOME MeIH, BXOAAT B cocTaB ciuiaBa. [locie OykB
UAYT IHQPHI, TOKa3bIBAIOIINE COEPKaHIe KOMIIOHEHTOB BeruiaBe. Hampumep, mapka bpOd10-
1 o3Hauaet, uto B 6poH3y BxoauT 10 % onosa, 1 % ¢ ocdopa, octanbHOE - MEIb.

MapkupoBka JIUTEHHBIX OpOH3 Takke HauumHaeTcsi ¢ OykB bp, 3arem ykasbIBaroTcs
OyKBEHHbIE 0003HAUEHMsI JICTUPYIOILUMX 3JIEMEHTOB M CTaBUTCS LMppa, yKa3blBaroLlas €ro
yCcpenHeHHoe cojepkanue B ciutaBe. Hampumep, 6ponsza bpO31[12C5 conepxur 3 % omnosa, 12
% 1mHKa, 5 % CBHHIIA, OCTAJILHOE - ME/b.

OnoBsiHHble OpoH3bl [Ipu crinaBneHUn Meau ¢ 0JIOBOM 0Opa3yrOTCsl TBEP/bIE PACTBOPBI.
OTu chjiaBbl OYEHb CKJIOHHBI K JIMKBAllMM M3-3a OOJBILIOTO TEMIIEPATYpHOTO HHTEpBaia
KpucTajnu3auuu. brnarogaps JuKBalMM CIUIaBbI C COJEpXKaHUEM OJoBa BhlE 5 % sBIsSETCH
OIaronpuATHBIM UL JieTajel THMa MOALIMITHUKOB CKOJIBXEHHs: Msrkas (asa obecrieunBaer
XOpOUIYI0 MpHUPadaTbIBA€MOCTh, TBEPJbIE€ YAaCTHIBI CO3/1Aal0T H3HOCOCTOMKOCTh. IloaTomy
OJIOBSIHHBIE OPOH3BI SIBJISIOTCS XOPOIIMMHU aHTU(PUKIIMOHHBIMUA MaTepHaaMH.

OnoBsiHHbIE OpOH3bl MMEIOT HU3KYI0 00beMHyI0 ycaaky (okoio 0,8 %), moatomy
UCTIONIB3YIOTCS B XYIOXKECTBEHHOM JuThe. Hammume ¢ocdopa obecreunBaer Xopouryro
KUAKOTeKy4decTh. ONOBSIHHBIE OpPOH3BI MTOJIPa3AEIAIOTCS Ha 1epopMUpyeMble U JTUTEHHBIE.

B nedopmupyembix OpoH3ax cojep)kaHHE OJoBa HE JOJDKHO NpeBblate 6%, s
obecrieueHnss HeoOxomumou TutactuuHoctd, bpO®d6,5-0,15. B 3aBucumoct OT cocTaBa
nepopMupyemMble OpOH3bl OTIMYAIOTCS BBICOKMMHM MEXaHWYECKHMMH, AHTHUKOPPO3HOHHBIMH,
AHTU(QPUKIMOHHBIMM U YIPYTUMHU CBOICTBaAMHM, M HCIHOJBb3YIOTCSI B Pa3IUYHBIX OTPACISIX
IPOMBIIIJIEHHOCTH. M3 3TUX CIUIaBOB M3TOTABIMBAIOT MPYTKH, TPYOBI, JIEHTY, IIPOBOJIOKY.

IIpakTHYecKkas 4acThb

3anaHue 1J151 CTYI€HTOB:

1.3anumuTe Ha3BaHUE U 11ETh PAOOTHI.

2.3anomanTte Tabnuiy: Ha3Banue criasa, ero onpezaenenne. OCHOBHBIE CBOMCTBA CIIaBa
[Tpumep mapkupoBku. Pacimdpoka Mmapku.O061acTb IpUMEHEHUS

IIpakTnyeckas padora 16.
Tema 16. IlpupoaHbie KaMEHHbIE MATEPHAJIBI.
ean padoThi:
e (opMupOBaHHE Yy CTYACHTOB NPEACTABICHUS O B3aUMOCBS3M MaTepualia U KOHCTPYKIIUH,

MpeIOTpPEeIeNAoNeld BEIOOP W ONTUMH3AIUIO CBOMCTB CTPOUTENLHOTO MaTepuania, UCXOIs U3
YCJIOBHM 3KCIUTyaTallid KOHCTPYKIIUNA U TpeOyeMO# JOJITOBEUYHOCTH ;
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. OBJIQJICHHE CTYACHTAMH MPAKTUUYECKUMU METOJIaMH OMpENeJCHUsI POYHOCTH,
KECTKOCTH, YCTOMYUBOCTH CTPOUTEIBHBIX MAaTEPHATIOB

TEOPETHUYECKASA YACTbD

[IpupoiHbIE KAMEHHBIE MaTEPUAJIbI

KJ'IaCCI/Id)I/IKaHI/Iﬂ N OCHOBHBIC BHUABI I'OPHBIX IMTOPOJ

B xauectBe IMPUPOAHBIX KaMCHHBIX MAaTCpUaAJIOB B CTPOUTCIBCTBC HMCIIOJIB3YIOT T'OPHBIC
IMopoabl, KOTOPBIC o6naz[a10T HCO6XO,Z[I/IMBIMI/I CTPOUTCIbHBIMHA CBOMCTBaMH.

ITo reonornyeckoit Knaccu(pUKAIK TOPHBIE TOPOIBI OAPA3ICIAIOT HA TPU THUHA:

1. MarMaTudeckue (epBUYHBIC)
2. 0Ca/I0YHbIC (BTOPUYHBIC)
3. MeTtaMopdudeckre (BUTON3MEHEHHBIE)

1) U3zBepxeHHble (TIEpPBUYHBIC) TOPHBIE MOPOJBI 0OOPa30BaIUCh TPU  OCTHIBAHUU
NOJHABILEHCS W3 TIIyOMH 3€MJIM paciulaBIeHHONW Marmbl. CTpOEHMSI U CBOMCTBA M3BEPIKEHHBIX
TOPHBIX OPOJ B 3HAYUTEJIbHOW CTEIIEHH 3aBUCST OT YCIOBUN OCTHIBAHUS Marmbl, B CBA3HU C YEM
9TH NMOPOBI NOJPA3AEIAIOT HA TTIyOMHHBIE U U3IMBILIHECS.

I'myOuHHBIE TOpHBIE MOPOJBI OOPA30BATUCH MPU MEIJICHHOM OCTHIBAHUM MarmMbl B
IyOMHE 3€MHON KOphl HpH OOJBIIMX JABJICHHUSAX BBINIEISKAUMX CIOEB 3€MJIM, YTO
Croco0cTBOBaIO (POPMHUPOBAHUIO MOPOA C IUIOTHOM 3€PHHUCTO-KPUCTAJUIMYECKON CTPYKTYPOH,
0OJBIION W CpeAHEN MIOTHOCTBIO, BHICOKMM MPENEIOM MPOYHOCTU MPHU CKATHH. ITH MOPOJIbI
00jasal0T MajbIM BOJIONOIVIOIIEHHEM M BBICOKOM MOpPO30CTOMKOCThIO. K 3TUM mnopogam
OTHOCSIT TPAaHUT, CUEHUT, JUOPUT, rabOpo u 1ip.

WznuBmmecss mopoabl 00pa3oBaIMCh B MpPOIECCe BBIXOJA MarMbl Ha 3EMHYIO
MOBEPXHOCTh MPHU CPABHUTENBHO OBICTPOM U HEpaBHOMEPHOM oxJaxJeHuH. Haumbonee
pacnpocTpaHEHHBIMU W3ITUBLIIMMHUCS nopoJiaMu ABIISAIOTCS TOpup, Auaba3, 6a3aibT,
BYJIKAHUYECKUE PBIXJIbIE TOPOIBI.

2) Ocanoynbie  (BTOPHYHBIE) TOpPHBIE  MOPOABI OOPA30BAMCh W3  IEPBUUHBIX
(M3BEP)KEHHBIX) TOPHBIX MOPOJ TOJ BO3JIECHCTBHUEM TEMIEpPATypHBIX MEPENagoB, COTHEUHOM
pamuanuu, IeHCTBHUsS BOABI, aTMOC(EpPHBIX Ta30B U JAp. B CBSI3M ¢ 3THM ocajo4YHbIE TOPHBIC
MOPO/IBI MOJPA3AETSAIOT Ha 00IOMOYHBIE (PBIXJIbIE), XHMUYECKIE H OPTaHOTEHHBIE.

K 06510MOYHBIM PBIXJIBIM TOPHBIM ITOPOAAM OTHOCAT I'paBUid, 111€0€Hb, IECOK, TTIUHY.
XHUMHUUECKHUE 0CAJOUYHbIE TOPObI: U3BECTHSK, JOJIOMMUT, TUIIC.
OpraHoreHHsle TOPHBIE TOPOABI: U3BECTHAK-PAKYIICYHUK, TUATOMUT, MEIL.

3) Meramopduueckue (BUIOM3MEHEHHBIE) TOpHBIE TMOPOJAbI  00pa3oBaUCh U3
M3BEPKEHHBIX U OCAI0UYHBIX TOPHBIX MOPOJ MO BIUSHUEM BBICOKMX TEMIIEpaTyp U JAaBJICHUN B
nporecce HNOJHATHSA u OITyCKaHUs 3eMHOI KOPBI. K HUM OTHOCST
[JIMHUCTBIN CIaHell, MpaMop, KBapLuT.

Knaccnd)mcam/m 1 OCHOBHBIC BUABI MPUPOAHBIX KAMCHHBIX MaTCpHUaJIOB

[Ipuponnble kaMEHHBbIE MaTepUalbl M M3AENTUS MOIYy4aroT MyTEM O00pabOTKH TOPHBIX
IOPOJI.

ITo ctocoOy momy4eHust KaMEHHbBIE MaTepUaIbl HOAPA3ACISIOT Ha:
e pBaHBI KaMeHb (0yT) — MOOBIBAIOT B3PHIBHBIM CIIOCOOOM

e TpyOOKOJIOTHII KaMEHb — TOJY4alOT pacKaJbIBaHHEM 0€3 00paboTKHI
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e JIpoONEHBIN — MoJTydaroT apobieHneM (1ebeHb, HCKYCCTBEHHBIHN TECOK)
e COPTHPOBAHHBIN KaMeHb (OYJIBIKHUK, TPaBU).
KameHHbIe MaTepualisl 1o ¢popme AeTsIT Ha
e KaMHU HEMPaBUJILHOU (POpPMHI (11eOCHB, TPABHIA)
e NITYYHBIE M3/CIHUS, UMCIOIINE MTPABIIbHYIO (OopMY (TUTUTHI, OJIOKH).

Ll]e6enb — OCTPOYroJbHBIE KYCKH TOPHBIX TOPOJ pazMepoM 5-70 MM, mosryyaemble pu
MEXaHUYECKOM WJIM MPUPOIHOM JipoOsieHnu OyTa (pBaHbI KaMEHb) WIIM €CTECTBEHHBIX KaMHEH.
Ero ucmonp3yr0T B KadyecTBE KPYIMHOTO 3aMOJHUTENS IS MPUTOTOBIICHUST OCTOHHBIX CMECEH,
YCTPOMCTBA OCHOBaHUU.

I'pasuii — oxaTaHHBIE KyCKH TOPHBIX MOpoA pasmMepoM 5-120 MM, Taxke HCHOIB3YETCs
JUI IPUTOTOBJICHUS HCKYCCTBEHHBIX I'PaBUIHO-IEOEHOUHBIX CMECEH.

Ilecok — ppixiast cMech 3€peH ropHbix nopoj pasmepoM 0,14-5mm. OH obpasyercs
OOBIYHO B pe3yJabTaTe BBIBETPUBAHUS TOPHBIX MOPOJ, HO MOXKET OBITh TONyYeH U
HCKYCCTBCHHBIM ITyTEM — APOOJICHUEM IpaBusl, EOHS, U KYCKOB TOPHBIX MTOPO/I.

OobopynoBanue U MaTepuaJIbl

OO0pa3ipl U3roTaBIMBAOT B (hOpME MPSIMOYTOIBHON HMPU3MBI C TOMEPEYHBIM CEUCHHEM
20x20 MM u anuHHOM BAOJL BOJMIOKOH 300 mm. [lomyckaeTcst onpenensaTs npeaen MpoYHOCTU
MIPU CTAaTUYECKOM M3rHuOe Ha 00pa3iiax mocie onpeAeieH st MOAYJIsl YIPYrOCTH.

Jl1is mpoBeieHUs UCTIBITAaHUS IIPUMEHSIETCS CIeAyIolas anmnaparypa:

- wmonepHusupoBanHbid mipubop I[ICI-2M, oOecneunBarOmuii  3aJaHHYI0 CKOPOCTh
Harpy>kKeHusi oopaslia Wil TMepeMelIeHUs] HarpyKarlleld TOJOBKH M IO3BOJISIIONIAS U3MEPATH
Harpy3Ky ¢ IOTpeIHoCcThI0 He Oonee 1%;

- mpucnocobieHue, obecreurBaroiiee M3rud oOpasla MNPHIOKEHHEM Harpy3kd K ero
TOBEPXHOCTH B CEPEAMHE PACCTOSIHUS MEXKIY IEeHTpaMu omop. Pamuyc 3akpyrieHust omnop u
Harpy>kKarolero Hoxka J0JKeH ObITh 30 MM;

- IITAaHT€HUUPKYJIb C MOIPEHIHOCThIO n3MepeHus He 6oiee 0,1 mMm;

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

- MPOBOJIOYHBIC JATUYUKH COTTPOTUBIICHNUS;

- PpblUaQXHBIE WU DJIEKTPOMEXAaHUYECKHE TEH30METPhl ISl U3MepeHHs (UOPOBBIX
nedopmaruit, mporuOoMepsl WM UHIUKATOPHI YACOBOTO TUTIA JIJISI U3MEPEHHUS TPOTrHO0B OaTKH.

Yka3aHus 10 TEXHHKe 0€30MaCHOCTH

K BBINOJHEHNIO MPAKTUYECKHX pPAOOT JOMYCKAIOTCS TOJNBKO CTYIEHTBI, IPOILEAINe
MHCTPYKTAX 110 TEXHUKE OE30M1aCHOCTH.

30Ha BBINOJSHEHUs1 paboT J0KHA OBITh orpaxkaeHa. HaxoieHue MOCTOPOHHUX JIMI, B
TOM YHCJIE CTYIEHTOB, HE MPHHUMAIOIINX YJYacTHE B BBHITOJHEHWU AaHHOW paboOThI, B paboueii
30HE 3aIPELIAeTCs.

Bce KOHTakTHBIE COENWHEHHS JOJDKHBI OBITh OUYHWIIEHBI M MPOBEPEHBI Ha IUIOTHOCTH
3aTSOKKU; U3MEPUTENIbHBIE TPUOOPHI JOKHBI OBITh UCTpaBHBL. lo1bp30BaHNE TOBPEKICHHBIMU
npuOopaMu He T0MyCKaeTCsl.

ITpu nepepsiBax B paboTe, a TaKkKe Mocjae OKOHYaHUs paboThl BCe MPUOOPHI HEOOXO MO
pasrpy3uTh.

3ampenaercs: OCTaBIATh 0€3 Haa30pa 3arpy:KeHHbIEe TPUOOPBI.

[Ipy mpoBeneHWH WCHIBITAHUN JOHKHO OBITh CMEIIAaHHOE OCBEIIEHHE, TO €eCTh
€CTeCTBEHHOE M MCKYCCTBEHHOE, YTO O0ECHeuMBAaeT OCBEIIEHHOCTh 30HbI HCIBITAHUI B
cooTBeTcTBUM ¢ TpeboBanusmu CHull.

3aganusa
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[ToaroroBka UCTIBITAaHUI: HA CEpEANHE JUTMHBI 00pa3lia U3MepsIoT mupuHy b u Beicoty h
¢ morpenrHocThio He 6omee 0,1 Mm.

[IpoBenenue ucnbiTanuii: oopasen nomemaroT B mpudop I[CI-2m Tak, uroOs! u3rudaromiee
ycusare ObUIO HampaBiIeHO IO KacaTelbHOM K TOJUYHBIM CIIOSIM (M3TUO TaHTEHIMANbHBIN) U
Harpy’karoT 110 CXEME, IOKA3aHHON Ha PUCYHKE.

O6pazen HarpyxarOT HA0OPOM THUPh PABHOMEPHO € MOCTOSIHHOM CKOPOCTHIO HArPYKEHUS
WIA TIOCTOSIHHOW CKOpOCThIO mepemenienus 4 Mm/MuUH. CKOPOCTh HarpyeHus JOJDKHA OBbITh
TaKoM, 4ToOBI 00pazer paspymmiics yepes (1,5+0,5) MuH nocie Havyaia Harpy>KeHHUs.

VcnpiTanue NpONOIDKAIOT 0 paspylleHus oOpasia, omnpenesss MaKCHMaIbHOe
nokazanue crpenku MY-10. MakcuManbHy0 Harpy3ky Fmax ONPEACNSIOT ¢ MOTPEITHOCTHIO HE
6onee 1%.

[Tocne ucnpITaHus ONpEeAeIoT BiaxkHOCTh 00pa3mos mo 'OCT 16483.7-71.

[Ipu ucnbITaHUU ONPENEIIAOTC:

- BEJIMYMHA U XapaKTep paclpeieieHus HOPMAJIbHBIX HAMpPSDKEHUI MO BBICOTE CEUEHUSs
OaJIky IpU pacyeTHON Harpy3Ke;

- mporu6 0Ky MpU pacYeTHON HArpy3Ke M Ha KKIOW CTYIEHU HarpyKeHUs;

- BEJIMYMHA pa3pylLIAOIIC HATPY3KH.

Harpy:xenue 6anku npousBoautcs cryneHs M 0,125 Ppacuer.

[TokazaHusi TEH30METPOB 3alMCHIBAIOTCA IPU HYJIEBOM W PACUETHOM Harpyskax.
[TokazaHusi UHAUKATOPOB WJIM MPOTUOOMEPOB 3aMMCHIBAIOTCS Ha KaXJIOW CTYIEHU HArpy3KH J0
BEJIMYUHBI Ppacuer, TOCIIE YET0O MPUOOPHI CHUMAIOTCS M 00pa3el] HarpyKaeTcs 10 pa3pylIeHuUsI.

[To BennumHam mporu6oB Oanku npu Harpy3kax 0,125 Ppacuer U 0,25 Ppacuer MOXKHO
BBIYUCIIUTh YCPETHEHHBIH MOJIYJb YHOPYrOCTH APEBECHHBI O0Opas3la IMpH KpaTKOBPEMEHHOM
HArpy>KE€HUH U OLEHUTH BIUSHHUE MOMEPEUHON CHIIBI Ha Mporud naHHoW Oanku. J[is sToro mo
NOKa3aHMsIM HMHIUKATOpa OIpeAesieM Mporud Oalkud B cepeluHe MposieTa W BBIYHCISEM
YCpeIHEHHBIH MOIYIb YIIPYTOCTU APEBECUHBI 0€3 yueTa BIHSHUS MONEPEYHON CUIIBL.

[Ipenen mpounocTn (O-W) (8 MIIa) obpasua ¢ BIKHOCTBIO B MOMEHT HCIBITAHUS

BBIYUCTISIOT TI0 (hopmyiie:
oy = 3P - |
2bh?

rae, Puax —MakcumanbHas Harpyska, H;

| - paccrostHEEe MEKIY IICHTPAMH OTIOp, MM;

h - BeIcOTa 0Opasia, MM;

b - mmpuna obpasia, Mm.

Pesynprar Beruncasaor u okpyristoT 1o 1 Mlla.

Pe3ynbTaThl HCOBITAHUI 3aMMUCBHIBAIOT B IPOTOKO.

Conep:xaHue oT4éTa

1. Tema;

2. llens paboThI;

3. ®opMyIbl, COOTHOLIEHUS U TPaQUKH;
4. 3aKIr0UYeHEe U BEIBOBI.

KoHnTpoJibHBIC BONIPOCHI U 3a1aHUsA
4. Metoauku pa3pabOTKU KOHCTPYKTUBHBIX U PACUETHBIX cXem?

5. OCHOBHBIE MTOJIOKEHUSI O CBOWCTBAX CTPOUTEIHHBIX MAaTEPUAIIOB ?
6. B 3aBHCHMOCTH OT Yero CTPOUTCS CEMENUCTBO (Hha30BBIX TPACKTOPHIA?
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IIpakTyeckas padora 17.
Tema 17. 'mgparanuoHHble (HeOPraHuvecKue) BSKyLIMe BellecTBa.

Hean pa6oTbI:

e (QopmupoBaHUE y CTYICHTOB MPEACTABICHUS O B3aMMOCBS3H MaTepuana U KOHCTPYKLUH,
IpeonpeeNaomneil BIOOp U ONTUMH3ALUIO CBOICTB CTPOUTENBLHOTO MarepHalia, UCXOAs W3
YCIIOBUH 3KCIUTyaTallid KOHCTPYKIUN U TPeOyeMOil T0JITOBEYHOCTH;

. OBJIQJICHUE CTYACHTAMM MPAKTUYECKUMHU METOJIaMH ONPENEJICHUs MPOYHOCTH,
JKECTKOCTHU, YCTOMYMBOCTU CTPOUTEIBHBIX MATEPUAJIOB

TEOPETHUYECKAS YACTb
['unparanronHble (HEOPraHUYECKHUE) BSUKYILNME BELIECTBA
3. Bosznyminble BSXKylMe BELIECTBA.
4. T'mapaBianyecKue BsDKYILHME BELIECTBA.

['mapaTtallMOHHBIMM ~ (HEOPraHWYECKMMH)  BSOKYIIMMH — BELECTBAMU  HAa3bIBAlOT  TOHKO
U3MENbYEHHBIE MaTepuaibl (IMOPOLIKM), KOTOphIE NpPU CMELIMBAaHUU C BOJOH 00pasyroT
IUTACTUYHOE TECTO, CIIOCOOHOE B MPOIIECcCe XMMHUUYECKOI0 B3aUMOJIEHCTBUS ¢ HEW 3aTBep/eBarhb,
HaOMpaTh MPOYHOCTb, CBA3BIBAS IIPU 3TOM B €AMHBIMMOHOJIUT BBEAEHHBIE B HETO 3aIlOJIHUTENH,
0OBIYHO KaMEHHbIE MaTepHalbl (I€COK, I'paBuil, 1eOeHb), 00pa3ys TeM CaMbIM MCKYCCTBEHHBIN
KaMEHb TUIIA [IECYaHUKa,KOHTJIOMepaTa.

['mapaTanoHHbIE BSDKYIIHME [TOIPA3AEISIIOT Ha!
e BO3JYIIHbIE (TBEpACIOIIKE U HAOUparOIIUe MPOYHOCTh TOJIbKO B BO3AYIIHOMN CpEIE)
e THJpaBINYECKUE (TBEPCIOIINE BO BIaKHOU, BO3IYLIHON Cpesie U MO BOOH).

Cmpoumenvras 030yunas uzsecms (CaO) — mpoaykT ymepeHnHoro odxwura mpu 900—
1300 °C npupoansix kapooHaTHbIX nopoa (CaCOz), conepxamux 10 8§ % TIMHUCTBIX NpUMecei
(M3BECTHSK, AOJIOMHUT, M€l U Ap.). OOXKUT OCYIIECTBISIOT B IIAXTaX W BPAIIAIOIIMXCS IeYax.
HauOonee mmumpokoe pacnpocTpaHeHUE MONYYWIM MaxTHele nedu. Ilpu oOxwure n3BecTHsKa B
[IAXTHOM TeYM JBIKYIIMICS B IIAXTE CBEPXY BHU3 MaTepHal MPOXOAUT MOCIEAOBATEIHLHO TPU
30HBI: 30HY NoOJOrpeBa (CyIIKa CBIpbS M BBIACJIEHHE JIETY4YHUX BEIIECTB), 30HY OOXKHUTa
(pa3nokeHne BEIIECTB) W 30HY OXJIAXKIEHHs. B 30He mojorpeBa M3BECTHSK HArpeBaeTcs [0
900 °C 3a cuér Teruia NOCTYMAIOLIETO U3 30HBI 00XKHUTa OT ra3000pa3HbIX MPOAYKTOB ropeHus. B
30HE 00KHUTa MPOMCXOIUT TOpPEHUE TOoIuIMBa M pasznoxeHue u3BecTtHska (CaCOsz) Ha M3BECTH
(Ca0) wu auokcun yriepona (CO2) mpu temmepatype 1000—21200 °C. B 30He oOXJIaxkaeHHsI
000OKEHHBI M3BECTHIK oxyaxnaercs 10 80-100 °C ngBurarommMcs CHU3Y BBEPX XOJOIHBIM
BO3IYXOM.

B pesynbTare 00kHra noJHOCTBHIO TEPSETCS ABYOKUCH YIIIEpoJa U MOIy4aeTcs KOMOBas,
HeraméHasi M3BeCTb B BUJE KYCKOB Oesioro miu ceporo mnpera. KomoBas HeraméHas M3BECTh
ABIISIETCS IPOAYKTOM, U3 KOTOPOT'O MOJIy4aloT Pa3Hble BUbI CTPOUTEIBHON BO3AYITHONW N3BECTHU:
MOJIOTYIO ITOPOIIKOOOPA3HYIO HEralEHYI0 U3BECTh, H3BECTKOBOE TECTO.

CtpouTtenbHyl0  BO3AYIIHYHO  HM3BECTh  Pa3JIMYHOTO  BHJA  HCHOJB3YIOT  IpH
MPUTOTOBIICHUH KJIAJOYHBIX U MTYKATYPHBIX PAaCTBOPOB, OETOHOB HU3KHX MapOK (paboTarommx
B BO3AYIIHO-CYXHX YCJIOBHSX), W3TOTOBJICHHH TUIOTHBIX CHUJWKATHBIX W3JEIUN (KUPIHYa,
KPYITHBIX OJIOKOB, TaHENEH ), MOMyYeHUU CMEIIaHHBIX [IEMEHTOB.

l'unporexHuyeckre ¥ rUIPOMETHOPAIIMOHHBIE COOPYKEHHSI U KOHCTPYKIIMHU PabOTaIOT B
YCIIOBUSX MOCTOSIHHOT'O BO3JEHCTBUS BOJBI. DTH TSXKENBIE YCIOBHSI SKCILTyaTallud KOHCTPYKLUI
U COOpY)KEHUH TpeOyIoT MpPUMEHEHHUs BSDKYIIMX BEIIEeCTB, O0OJaJarolMX HE TOJIbKO
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HEOOXOIUMBIMA TPOYHOCTHBIMU CBOMCTBAMH, HO HBOJOCTOHKOCTBHIO, MOPO30CTOMKOCTHIO W
KOPPO3MOHHOW CTOMKOCThIO. TakuMu CBOWCTBAMH 0O0JIaIalOT THUIPABIUYECKHE BSIKYIIUE
BELIECTBA.

I'mapaBavuecKyto HM3BECTb MOJYYAIOT YMEPEHHBIM OOKMIOM HPUPOJHBIX Meprenen u
MeprenucTbix u3BecTHAKOB npu 900—1100 °C. Meprenb U MepreiucThlii U3BECTHAK HAYIINE
JUIsL IPOM3BOACTBA TUAPABIMYECKON MU3BECTH cOAEpAkKAT OT 6 10 25 % INIMHUCTBIX U MECYaHbIX
npumeceid. E€ ruipaBiarueckyue CBOMCTBA XapaKTEPU3YIOTCS THIPABINYECKUM (MJIM OCHOBHBIM)
MoayiaeM (m), MPEeICTABIAIONIMM OTHOLICHHE B INPOLIEHTaX COAEP)KaHUS OKUCIIOB KajbLMA K
COJIEP’KaHUIO0 CYMMBI OKHCIIOB KPEMHMUS, AJIFOMUHUS U JKEJIe3a:

l'unpaBnuueckas W3BECTb — MEIJICHHO CXBaTbIBAIOLIEECS U MEAJICHHOTBEpCIOIIee
BelecTBO. E€ MpUMEHSAIOT Uisi MPUTOTOBJICHHUS CTPOUTEIBHBIX PAaCTBOPOB, HU3KOMAapOUYHBIX
0eTOHOB, JETKMX OETOHOB, MPH MOJTYYCHUHU CMEIIAHHBIX OETOHOB.

O0opynoBaHue U MaTepPUAJIbI

OO0pasiupl U3roTaBIMBAIOT B (OpME MPSAMOYTOJBHON MPU3MBI C MONEPEYHBIM CEYCHHUEM
20x20 MM u amuHHOM BAOJL BOJIOKOH 300 mm. [lomyckaeTcst onpenensaTh npeaen MpoYHOCTH
[P CTATUYECKOM M3rHOe Ha 00pasliax Mmoce ONnpeAeieHNs] MOAYIS YIPYrOCTH.

J1y1st mpoBeIeHNs UCTIBITAaHUS IPUMEHSETCS CIISAyIoIIas anmnaparypa:

- wmozepuusupoBanubli npubop IICI-2M, oOecnieunBarOmuii 33AaHHYI0 CKOPOCTb
Harpy)xeHusi oOpasiia Wid MepeMEeIICHUs] Harpy)Karouled TOJOBKMA M TO3BOJISIONIAS WU3MEPSTh
Harpy3Ky ¢ MOTpemHocThio He Oonee 1%);

- TMPHUCTIOCOOJICHUE, oOecIeunBaroee M3rud oOpas3ia TNPHIOKECHUEM HArpy3kd K ero
MOBEPXHOCTU B CEPEIUHE PACCTOSIHUSI MEXIy LeHTpamu omop. Pammyc 3akpyrieHus omnop u
Harpy>KaroIero Hoxka JJOJKeH ObITh 30 MM;

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

- anmaparypa i onpenernenus BuaxaocT mo 'OCT 16483.7-71;

- IPOBOJIOYHBIE JATUYUKHU COMTPOTUBIICHNUS;

- pBIYQXHBIC WIH JJIEKTPOMEXAaHWYECKUE TEH3OMETPHl MJisi H3MepeHus (uOpPOBHIX
nedopMaruit, mporudOMephl UITH UHIUKATOPBI YACOBOTO TUTA JIJISI U3MEPEHHS MPOTHO0B OAKH.

Yka3aHus 1o TexHuKe 0e30MacHOCTH

K BbIMOMTHEHMIO TPAKTUYECKHUX PAOOT JOIMYCKAIOTCS TOJIBKO CTYJIEHTBI, MPOIIE/IIINE
UHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.

30Ha BBINOJHEHHS padOT JOKHA OBITH orpaxaeHa. HaxoxaeHue mocTOpoOHHHUX JIMIL, B
TOM YHCJI€ CTYJIEHTOB, HE NMPHUHUMAIOIIMX YYacTHE B BBINOJIHEHUM JaHHON paboThl, B paboueit
30HE 3aIPEIacTCs.

Bce KOHTakTHBIE COEIMHEHMs JOJDKHBI ObITh OUMINEHBl M MPOBEPEHBI Ha IJIOTHOCTh
3aTsDKKHM; U3MEpUTENbHBIE TPUOOPHI JOJKHBI OBbITh HUcIipaBHBL. [losb30BaHNE MOBPEXIECHHBIMU
npubopaMu He JOIyCcKaeTcs.

[Ipu nepepsiBax B paboTe, a TakxKe Mociie OKOHYaHUs paboThl Bce MPUOOPHI HEOOXOIUMO
pasrpy3urh.

3anperiaercs oCTaBIATh O€3 Ha/l30pa 3arpyKeHHble TPUOOPHI.

[Ipu mnpoBeneHHM UCHBITAHUN JOMHKHO OBITh CMEIIAHHOE OCBEIIEHHE, TO €eCTh
€CTEeCTBEHHOE€ U HCKYCCTBEHHOE, YTO O0OeCHeurMBaeT OCBEIIEHHOCTh 30HbI HCHBITAHUNH B
cootBeTcTBUM ¢ TpeboBanussMu CHull

3aganusn

[ToAroToBKa UCTIBITAHUI: HA CepeIMHE JUTMHBI 00pa3iia U3MepstoT mupuHy b u Beicoty h
¢ morpeurHocTeio He 6osee 0,1 mwm.

[IpoBenenue ucnbiTanuii: oopazer nomemarot B mpudop IICI-2Mm Tak, uToOB! H3rKbdaromiee
ycuinue ObUIO HANpaBiICHO MO KacaTelbHOW K TOAMYHBIM CIOSIM (M3TM0 TaHTEHUUAIbHBIN) U
HarpyxaroT 110 CXeMe, IOKa3aHHON Ha PUCYHKE.
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O0pa3zer Harpy>karoT HAOOPOM I'MpPb PABHOMEPHO C TIOCTOSIHHOM CKOPOCTBIO HArpy>KEHHS
WINA TOCTOSHHOW CKOpOCThIO mepemenieHus 4 MM/MUH. CKOpPOCTb HarpyXeHus AOJKHA ObITh
TaKo, 4To0bl 00pazen paszpymmics yepes (1,5+0,5) MuH nmocne Havana Harpy>KeHUs..

VcnblTaHue NpoJNO/DKAIOT 0 paspylleHus oOpasina, omnpenensis MaKCUMajabHOe
nokasanue crpeaku MY-10. MakcumanbHyo Harpy3ky Fmax OIpPENeNsioT ¢ MOTPEIIHOCTbIO HE
6onee 1%.

[Tocne ucnblTaHUS ONPEAETAIOT BiIakHOCTh 00pa3uoB o 'OCT 16483.7-71.

IIpu ucnbITaHUM ONIPENEIIAIOTCS:

- BEJIMYMHA U XapakTep paclpeieieHNuss HOPMaJIbHBIX HAIpPsDKEHUI IO BBICOTE CEUEHUs
OaJIKy P pacyeTHON HArpys3Ke;

- mporu® OaNKH MpH PacyeTHOM HArpy3Ke U Ha KaKIAOH CTYIIEHU HArpy>KEHUS;

- BeJIMYMHA pa3pyllarolleld Harpy3KH.

Harpyxenune 6anku npousBoautcs cryneHsaMu 0,125 Ppacaer.

Iloka3aHuss TEH30METPOB 3allUCHIBAIOTCS IPU HYJIEBOM W pacyeTHOM Harpyskax.
[Toxa3zaHus MHOAUKATOPOB WJIM IPOTMOOMEPOB 3aIMCHIBAIOTCS Ha KaXJIOW CTYNEHU HArpy3Kd 10
BEJIMUUHBI Ppacuer, IOCIIE YET0O MPUOOPHI CHUMAIOTCS U 00pa3el] HarpyKaeTcsi 10 pa3pyLIeHuUs.

[lo BennumHam nporu6oB Oanku npu Harpy3kax 0,125 Ppacuer U 0,25 Ppacuer MOXKHO
BBIYUCIIUTh YCPEJHEHHBIH MOJIYJb YHOPYrOCTH JApPEBECHHBl o0Opas3la IMpH KpaTKOBPEMEHHOM
Harpy>KeHUH U OICHUTHh BIIHMSIHUE TOTEPEYHON CHJIBI HA MpOrud maHHOW Oanku. J{ist aToro mo
NOKa3aHUsIM MHJMKAaTopa OIpeAesieM Nporud Oanku B cepeluHe MposieTa U BBIYHMCISIEM
yCpEIHEHHBIN MOAYIb YIIPYTOCTH JPEBECUHBI 0€3 yueTa BIUSHHS MOTIEPEYHON CHIIBL.

o
IMpenen mpounoctu (W) (B MIla) oOpa3ma ¢ BIQKHOCTBIO B MOMEHT HWCIBITAHHS
BBIYHCJISIIOT TI0 hopmyIie:
3P

1
max
Y
rae, Puax —MakcumanibHas Harpyska, H;
| - paccrosiHre MEXIy LIEHTPAMH OIIOP, MM;
h - BeicoTa 00Opasia, Mm;
b - mprHa obOpasia, MM.
Pesynbrar BeiunciastoT u okpyrisitor g0 1 Mlla.
Pe3ynbrarel necnbplTaHU 3aMCHIBAIOT B IIPOTOKOJL.

Conep:xanue oT4éTa

1. Tema;

2. llens paboThI;

3. ®opMymbl, COOTHOILIEHUS U TPAUKH;
4. 3aKIII0YeHNE U BEIBOEI.

KoHTpoJibHBIE BONIPOCHI M 321aHUA
4. Metonuku pa3pabOTKH KOHCTPYKTUBHBIX U PACUETHBIX CXeM?
5. OCHOBHBIE MOJIOKEHUS O CBOWCTBAX CTPOUTETHHBIX MAaTEPUAIIOB ?
6. B 3aBUCHMOCTH OT Yero CTPOUTCS CEMEHCTBO (Da30BBIX TPACKTOPHIA?
IIpakTnyeckas padora 18.

Tema 18. Onpenesnenue NIIOTHOCTH M BA3KOCTH CBA3YIOLLEIO.

Ilenb: ompenenuTh CPENHION IUIOTHOCTh, MpEAE] NPOYHOCTH NPU CKATUU U Npeael
IPOYHOCTH MPU U3THOE 3aTBEPACBILErO CTPOUTEIBHOTO PAcTBOpA.
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Xon paboTsl. J[ist JOCTHKEHUS MOCTAaBICHHOM e PEKOMEHIYeTCsl BOCIOIb30BaThCs
paHee M3rOTOBIICHHBIMH M3 PacTBOPHOM cMecn cocTtaBa 1:3 wae.d. (LIEMEHT:NECOK) H
3aTBEpJEBIIMMHU CTaHIAPTHBIMU oOpa3namu B BUAEKyOoB pasmepom 7,07X7,07X7,07 cm u
npusM-06anouek pasmepom 4X4X16 cm. OOpaszen-ky0 B3BemmMBaroT. JlomycTuM, 4TO B HalleMm
ciryyae Macca obpasma paBHa 700 r. [ran-
TeHIUPKYJIEM U3MEPSIOT JUTUHY, HIUPUHY u BBICOTY oOpasia.
[Tockonbky 00pa3ubl 0THOPMOBAHBI B CTAaHAAPTHBIX (POpMax, WX pazMepbl — CTaHJAPTHBIE —
7,07X7,07X7,07 cM. O6bemMob6pasia 350 cm®.

[Ipenen mpoyHOCTH NpU CKATUU CTPOUTEIBLHOTO PACTBOPA ONPEAEIAIOT HA OCHOBAHWUU
ucnbiTanuss Ha tunapaBiamdeckom mpecce (IICY-10) He MeHee Tpex 00pa3IoB-KyOOB 10 HX
paspywenus. Ilepex ucnpiTaneM ONpenessOT IUIOUIAlb MONEPEYHOro ceueHus: oopasua (5); y
CTaHJApTHBIX 00pa3noB-kyOooB oHa paBHa 7,07X7,07 = 50 cm2. OOpasen moMemarT Ha
HIDKHIOIO TUTMTY TIpecca TakK, YTOObl €ro HepoBHas (BepxHss Npu (HOPMOBAHWHM) T'paHb HE
compukacaiach ¢ Iumtamu mnpecca. OOpaszen-kyd IEHTPUPYIOT, 3aT€M OITyCKAlOT BEPXHIOIO
IUTATY IO CONPUKOCHOBEHHS C 00paslioM M CIieTKa 3aKHMAIOT €ro. BiirodaroT MOTOp mpecca.
[lon naBneHweM Macia B LMIMHApPE TMpecca TMOpPIIeHb MOJHMMAETCs BBEpX, oOpaszel Moj
Harpy3kou paspymurcs MoTop npecca BBIKIFOHYA0T

a) 6,
. ) d, ¥ '
| 1
i 4 |
a |
I 4
| IS b [
g |
k.
" 1 &
|
s I
---:,.z_/,...fi_..l‘

Puc. 1.1. Cxema n3mepenus o0bema odpasua
a — xyonueckoil popmbl; 6 — WIUHIPUYECKON POpMBI

Crpenka cuUIOM3MEPUTENST TOKAXET HAMOOJBIIYI0 HArpy3ky, MpH KOTOpoi oOpaser
pa3pymmics.

JlomycTuM, YTO B HAllleM ciy4yae paspyllarollas Harpy3ka Ha oOpasel] oka3aiach paBHOMN
50 000 H. Ilnomane nomepeynoro cedenus oopasua pasHa 0,005 m2. ITo popmyne KOK = P/5
BBIUMCIISIOT TpeAeN MPOYHOCTH TMpHU cxaTuu pacTtBopa B mackansx (Ila) ¢ mocnmemyromium
nepecueroM B Meranackanu (MIla): Rex = 50 000/0,005 = 10 000 000 ITa, unu 10 MIla (1 MIla
pasex 1 000 000 IIa).

JlomycTuM, 4TO Tpenes MpOYHOCTH BTOporo obpasma paBeH 9 MIla u tperbero — 11
MlIla. Cpennee apupmeTnyeckoe U3 pe3yinbTaTOB TPEX UCHBITAHUN paBHO, TakuM obpazom, 10
MITIa. O3T0 1 ecThb npeesa IPOYHOCTH MPH CHKATUU CTPOUTEIBLHOIO pacTBOPA.

IIpenen mpoyHOCTH MPH U3rHOE CTPOUTENBHOTO PACTBOPA OMPEIENSIOT, UCTIBITHIBAS Ha
ruapasimnueckoMm mpecce (IICY-10) e MeHee Tpex 00pa3IoB-0amoYeK 10 WX pa3pyIICHHS.
[lepen wcmbITaHWEM IITAHTEHIUPKYJIEM H3MEPSIOT MUpHHY obOpasiia b u ero BBICOTY K B
caHTUMeTpax. Ha HWKHIOI TUIMTY Tpecca MOMENIA0T IMPHCIIOCOOJICHHE C IBYMsSI OIOpaMH-
BAJIMKAMHU, PACCTOSHUE — MPOJIET /— MEXIy KoTopsiMU paBHO 10 cm. Ha omops! momeraror
o0pazern-0agouky U CBEpXY IO cepeauHe o0pas3iia— BIMK. baloyky moMemaroT Tak, YToObI ee
HEpOBHas (BEpXHss pH (HOPMHUPOBAHHH) TPaHb HE COMPUKACATIACh C BAIUKAMH.

[IpucnocoOnenrie BMecTe C¢ OOpa3lOM TIIATEIBHO LEHTPUPYIOT. 3aTeEM OCTOPOKHO
OIyCKaIOT BEPXHIOIO TUIUTY Mpecca 10 CONPUKOCHOBEHHSI C BAJIMKOM. BKITIo4aoT MOTOp mpecca.
OGpazerr moj Harpy3kod meperoMmuTcs. CTpenka CHJIOM3MEPHUTENs TOKaXKeT HauOOJIBIIYIO
Harpy3Ky, Ipu KOTOpoil oOpaser paspymmics. MoTop mpecca BBIKIIOYAOT. JlomycTUM, 4TO B
HaleMm cirydae obpaser paspymuics non Harpyskoit (P), pasnoit 1600 H. Tlo dopmyneRy; =
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(3I1)/(2bn2 ) BBIUKCIISAIOT TpeeT MPOYHOCTH Npu u3rude pactBopa R.:=(3-1600-0,1 )/(2-0,04-
0,04%) = 3 750 000 ITa, umu 3,75 MITa.

JlomycTHM, YTO TpeAeN MPOYHOCTH BTOpPOro oobpasna MexaHHMUECKHME CBOWMCTBA
cTpouTeapHOro Mmartepuana paseH 3,47 Mlla u Tpetbero — 3,88 MlIla. Cpennee
apru(MeTHUECKOe U3 Pe3yIbTaTOB TPEX MUCHBITAHUI PaBHO, TaKUM o0pazom, 3,7 MIla, 310 u ecTh
IpeJies MPOYHOCTHU MIPHU U3TUOE CTPOUTEIHLHOTO PacTBOpA.

CpaBHuBas npezaen npoyHoctd npu cxatuu Rex = 10 Mlla u npenen npodnoctu npu
n3ru6eRuz= 3,7 Mlla, ymerko BUIETh, YTO MPOYHOCTH CTPOUTEIBLHOI'O PAcTBOpa Ha CXKATHE
MIOYTH B TPU pasa BhIIIE, YEM Ha U3THO.

Pe3ynbTarel paboThl 3alIUCHIBAIOT B BUJIE TAOTHUIIBL.

Omnwucanue xoja BBHIMOJIHEHHONH paboThl, HEOOXOAUMBIE (OPMYIBI U PACUETHI, TAOIUILY
pE3yJIbTaTOB, CXEMbI UCIBITAHUSA 00pa3lloB MaTepuaioB Ha CKaTHe W U3TUO 3aHOCAT B KypHal
NPaKTHYECKUX paloT.

5. IlepeyeHb OCHOBHOH M JONMOJHMTEJIbHOW JIMTEPATYpPbl, HeOOXOAMMOM /sl
OCBOEHMS THCIMIIJIHHBI

IlepeyeHb OCHOBHOI JTUTEPATYPHI:

1. UlysaeBa E.A. MarepuanoBenenue [DIEKTPOHHBIM pecypc]: HEMETAJUIMYECKHE U
koMIo3unmoHHsle Marepuanel. Kypc nekuuii/ HlyBaeBa E.A., IlepmunoB A.C.—
DneKkTpoH. TeKCcToBble AaHHbIe.— M.: Uznmarensckuit JJom MUCuC, 2013.— 77 c.—
Pexum noctyna: http://www.iprbookshop.ru/56261.— 3BC «IPRbooks», mo mapoio

2. Typwmna B.}O. MarepuanoBenenue [DIeKTpOHHBIN pecypc]: MEXaHHUUYECKHUE CBOMCTBA
MetaioB. Tepmuueckas o0paboTka MerasuioB. CriennaiabHbIe CTAIH U CIUIAaBbL. Y4eOHOe
nocobue/ Typununa B.FO.— DnekTpoH. TekcToBble naHHble.— M.: U3marensckuii Jlom
MUCuC, 2013.— 154 c.— Pexum nocrtyna: http://www.iprbookshop.ru/56262.— 2bC
«IPRbooksy, mo maposto

IlepeyeHb TONMOJHUTENBLHOI JUTEPATYPHI:
1. MarepuanoBeneHue [DIeKTpoHHBIN pecypc|: yuebHoe mocobue/ FO.II. 3emckoB [u
op.].— DONeKTpoH. TEKCTOBbIE JaHHble.— BopoHex: BopoHEeXCKHil TrocyaapcTBEHHBIN

YHUBEPCHTET  HMHXXEHEepHBIX  TexHomormid, 2013.— 200 c— Pexum pocryma:
http://www.iprbookshop.ru/47426.— 3BC «IPRbooksy, 1Mo mapoJiro
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MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHU S POCCUMCKOM
OEJNEPALINN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPEX/IEHUE BBICILIEI'O OBPA3OBAHN
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

MeToanyeckue ykazaHus
110 OPTaHU3alUN U TPOBEACHUIO CAMOCTOSTEIBHOM PaOOThI
o aucturuimie «COBpeMEHHbBIE CTPOUTETBHBIE MAaTEPUAITBI M KOHCTPYKIIHI
JUIS CTy/IeHTOB HarpaBieHus moarotoBku 08.04.01 CtpoutenscTBO
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1. O01mme moJ0KeHUs

CamocrosarenbHass pabora — IuUlaHUpyeMass ydueOHas, y4eOHO-HCCIIe0BATENbCKas,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEJCTBEHHOM Y4YaCTHUHU MpernojaBaTels,
OCTaBJISIONIEM BEIYIIYIO POJIb 32 pabOTOM CTYJCHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBiseTcs BaKHBIM BUIIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETLHON paOOThI CTYIE€HTOB OTHOCSTCS:

— ¢opMupoBaHHE U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
00pasoBartelbHbIC PECYPCHI (AICKTPOHHBIC YUEOHUKH, JIEKTPOHHBIC ONOIMOTEKH | JIp.);

— HalMcaHue JOKJIAJI0B;

— [OJIFOTOBKA K CEMUHApaM, IPaKTUUECKUM U IIPAKTUYECKUM paboTaM, ux 0(pOpMIICHUE;

— COCTaBJICHUE AaHHOTHUPOBAHHOT'O CIHMCKAa CTAaTell M3 COOTBETCTBYIOIIMX >KYPHAJOB IO
OTpacJisIM 3HaHHH (IIe1arorHYeCKUX, TICUXOJIOTUYECKUX, METOIMYECKUX U JIP.);

— BBINIOJIHEHHE Y4EOHO-HUCCIIEAOBATEILCKUX pabOT, IPOCKTHAS ACATEIBHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINIOJIHEHUE JIOMAIHUX 3aJaHUil B BHJI€ PELICHUs OTICJIbHBIX 33Jay, [POBEICHUS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJbHBIX pabOT MO OTIEIbHBIM
pazzenam cojiep>KaHus JUCLUILIMH U T.11.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
3JIEKTPOHHBIX 00YUAIOIINUX U ATTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBINIOJIHEHHUE BBIMTYCKHON KBAaNU()PUKAMOHHONW pabOTHI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa U OCOOCHHOCTEM H3ydaeMoM NHCUUIUIMHBI, 00be€Ma 4YacoB Ha €€ W3ydeHue, BHIa
3aJJaHUi ISl CaMOCTOSTENIbHOM PabOThl CTYIEHTOB, MHIMBHYalbHBIX KaueCTB CTYJEHTOB U
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

— TIOArOTOBUTENBHBIA (OMpesaeseHrue Lenel, COCTaBIEHHUE NpPOTrpaMMbl, MOATOTOBKA
METOIMYECKOro 0OecredeH s, MoAroTOBKa 000PYJ0BaHHUS);

— OCHOBHOM (peanu3anus NporpaMMmbl, UCMOJIb30BAHUE MPUEMOB MOMCKA WH(pOpMAINY,
YCBOEHMsI, NepepadOTKH, TPUMEHEHHs, NepeAayd 3HaHuM, (UKCUpPOBAHUE pPE3YJbTATOB,
camoopraHu3zalus mnporecca padoThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
onleHka A((}EKTUBHOCTH TMpOrpaMMbl U TNpPUEMOB pabOThl, BBIBOABI O HAIMPABICHUAX
ONTUMU3ALNH TPYJA).
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2.11eab ¥ 321241 CAMOCTOSITEILHOM PadoThI

Benymas nens opranumsanuu u ocymectBieHus CPC coBmamaer ¢ nenbpio oOydeHus
CTy/IeHTa — ()OPMHPOBAHUE YHHUBEPCATbHBIX KOMITCTCHIINH.

[Tpu opranuzamuu CPC BaXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAHOBSTCS ()OPMUPOBAHUE
YMEHUSI CaMOCTOSITEIIbHOW paboThl sl MPUOOpETEHHsI 3HAHWA, HABBIKOB W BO3MOXHOCTH
OpraHu3aIy Y4eOHOW M HAy4HOU JesTeNbHOCTH. L{enbio caMoCTOsATeNbHON padOThI CTYICHTOB
SBIISICTCS  OBJIAJiIcHHE (DyHIaMEHTaIbHBIMH 3HAHHSIMHU, NPOPECCUOHATBHBIMU YMEHHSIMH U
HABBIKAMHU  JICATEIBHOCTH 1O TNPOPWI0, ONBITOM TBOPYECKOH, HCCIEIOBATEILCKON
NeSITETTHHOCTH. CamocrosTenpHass ~ paboTa  CTYIEHTOB  CIIOCOOCTBYET  pa3BUTHUIO
CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BAHHOCTH, TBOPUYECKOTO MOJIX0a K PEIICHHUIO
po0JsieM yueOHOTo ¥ poheCcCHOHATBLHOTO YPOBHS.

3agauamu CPC sBasitoTcs:

— CcHUCTeMaTH3alMs W  3aKperuieHHe
MPAKTUYECKUX YMEHUH CTYICHTOB;

— yruyOJIeHHe W pacuIMpeHUe TECOPETUYCCKUX 3HAHUIA;

— (dopMUpOBaHHE YMEHHWI HCIIOJIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JINTEPATYPY;

— pa3BHUTHE TO3HABATCIILHBIX CIOCOOHOCTEH M aKTHBHOCTH CTYACHTOB: TBOPYECKOM
WHUIUATHBBI, CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

— (opMUpOBaHHE CAMOCTOSITCIBHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHUIO M CAaMOPEaIH3aIIHH;

— pa3BHUTHE UCCIICIOBATCILCKUX YMEHUI;

— UCIOJIb30BaHHWE MaTepuaa, COOPAaHHOTO M IMOJIyYEHHOTO B XOJEC CaMOCTOSTEIHHOU
paboThI ¥ IPAKTUYCCKUX 3aHITUH.

IMOJIYYCHHBIX TCOPCTUICCKHX 3HAHHUI u

3.TexHoJIOTHYECKAs] KAPTA CAMOCTOATEJIBHOM PadOThI CTYACHTA

CpencTBa u O6beM 9acoB, B TOM YHCIIe
Konabt
TEXHOJOTHH CPC | KonraktHas | Bcero
peanu3yeMbix | Bug nestenbHOCTH
- OLICHKHU paborta c
KOMIICTCHITHIH, CTY/ICHTOB
mperojaBaTe
UHIUKaTOpa(oB)
JIeM
OuHnas popma 00ydeHus
1 cemectp
CamocrositenpHoe | CobecemoBanu
U3y4yeHue e 27 3 30
K-1 JUTEPATYPBI
(Lo [ToxgroroBka kK CobOecenoBanu
! MIPAKTHICCKHM e 5,4 0,6 6
N-2nk-1;
3aHATUSIM
LS [ToaroroBka Jokiia
WJT-4rk-1) A a 13,5 15 15
JIOKJTaJia
BeinosnHenue KypcoBas 97 3 30
KYpPCOBOT'O MPOEKTa pabota
Hroro | 72,9 8,1 81
3aouHas hopma oOydeHHs
1 cemectp
T1K-1 CamocrosrensHoe | CobecegoBanu 36 4 40
(UO-1nk-; W3Yy4CHUE e
N-2nk-1; JUTEPATyPHI
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N/I-3nk-1 ITonroroBska k CobecenoBanu 7,2 0,8 8
N-4nk-1) MIPAaKTUYECKUM e
3aHATHIM
IToaroroska Joxman 18 2 20
JIOKJIa1a
Hroro 1 cemectp | g1 2 6,8 68
2 ceMecTp
CamocroarensHoe | CobecegoBanu
H3y4YeHue e 45 5 50
I1K-1 JIUTEPATYPBI
(MO-1rk-1; IToaroroska K CobecenoBanu
N-2nk-1; NPaTKMYECKUM e 2,7 0,3 3
NJI-3nk-1 3aHATHUIM
N -4nk-1) [Moxaroroska Joknan 9 1 10
JIOKJIa/1a
Brinosinenue Kypcosas
KYpCOBOTO pabota 27 3 30
MIPOCKTA
HTroro 3a 2 cemectp 83,7 9,3 93
Hroro | 1449 16,1 161

4.H0pﬂ)10K BBLINOJHEHHUS CAMOCTOATEIbHOI paﬁoTbI CTYAEHTOM

4.1. Memoouueckue pexomernoayuu no pabome ¢ y4eOHOU IUmepamypou

[Ipu pabGoTe ¢ KHUTOM HEOOXOAMMO MOAOOPATH JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3amucu. [ moadopa autepaTypsl B OMOIHOTEKE UCTIOIB3YIOTCS anaBUTHBIN U
CHUCTEMaTUYECKHUI KaTaJIoTH.

Ba)kxHO MOMHUTH, YTO palMOHANbHBIE HABBIKM Pa0OTHI C KHUTOW - 3TO BCErja OOJbIas
HSKOHOMHUS BPEMEHHU U CHUJI.

[IpaBunbHBIE  TONOOP YYEOHHMKOB PEKOMEHAYETCS TMPEeroAaBaTeNeM, YHTAIIIUM
JEKIMOHHBIN Kypc. HeoOxomaumasi nuteparypa MOKeT OBITh TakKe yKa3aHa B METOJIUYECKUX
pa3paboTKax 1o JaHHOMY Kypcy.

N3yuast matepuan no yueGHUKY, cleAyeT NEPEXOJUTh K CIEAYIOLIEMY BOIPOCY TOJIBKO
nociie TPaBUIBHOTO YSACHEHHUS MPEIbIIyIIero, OMHChIBas Ha Oymare Bce BBIKIAAKH U
BBIYHCIICHHUS] (B TOM YHCJE T€, KOTOpPhle B yUE€OHWKE OIYIICHBl WM Ha JICKIIUW JaHBI IS
CaMOCTOSITEJIbHOTO BBIBOJIA).

[Ipu n3yyenun a1000¥ AUCIUTUIMHBI OOJIBIIIYIO U BAKHYIO POJIb UTPAET CAMOCTOSITEIIbHAS
WHAWBHUAyallbHas paboTa.

Oco0oe BHHMaHME CcJeayeT OOpaTUTh Ha OIpe/ejeHHEe OCHOBHBIX IOHATHUH Kypca.
CTyneHT JOJDKeH MOoJApoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSCHSAIOT TaKUE OMpPESICHUS, U
YMETh CTPOUTH AHAJOTUYHBIE TPUMEPBI CaMOCTOATENbHO. HyXHO m0OMBaThCS TOYHOTO
MpPEACTABICHUSI O TOM, 4YTO H3ydaemlb. [loJ€3HO COCTaBIATH ONOpHBIE KOHCHEKTHL. [Ipu
M3y4EeHUH MaTepuaia 1Mo y4eOHWKY TOJIE3HO B TeTpaau (Ha CHEIUaIbHO OTBEJIEHHBIX IOJISX)
JIOTIOJIHATh KOHCHEKT JEeKUUW. TaMm ke cliefyeT OTMeuYaTh BOIPOCHI, BBIACIECHHbIE CTYIEHTOM
JUTsL KOHCYJIbTAIlUU C MPENOIaBaTENIEM.

BbIBOJIBI, TTONTyYEHHBIE B pe3yibTaTe U3YUYEHHS, PEKOMEHYETCSI B KOHCIIEKTE BBIIEIATh,
9TOOBI OHU TIPH MEPEUUTHIBAHUH 3AHCEH JTyUIlle 3alIOMUHAIIUCH.
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OneIT MOKAa3bIBAET, YTO MHOTHM CTYICHTaM IOMOTAaeT COCTABJICHHWE JIHCTa OMOPHBIX
CUTHAJIOB, COJIEPKAIIETO BaKHEUIIIME U HAHMOOJIee YacTo YynoTpeosieMbie (OPMYIIbI U MOHSTHS.
Takoil TUCT MOMOraeT 3alOMHUTH (POPMYJIbI, OCHOBHBIC IMOJIOKCHUS JICKITUH, & TaK)KE MOXKET
CIIY’)KUTh IIOCTOSTHHBIM CIIPABOYHHUKOM JIJISI CTY/ICHTA.

UreHrne Hay9HOTO TEKCTa SIBJISICTCS YaCThIO TIO3HABATEIbHOU JesrenbHocTH. Ee 1enp —
U3BJICUCHHE U3 TeKcTa HeoOXoquMoit nHdopMaru. OT TOro Ha CKOJIBKO OCO3HAHHA YU TAFOIIUM
coOCTBEHHAs BHYTPEHHSS YCTaHOBKA MpU OOpAIIEHUU K TEYATHOMY CIIOBY (HAWTH HYKHBIC
CBEJICHUS, YCBOUTh WH(POPMAIIUIO TOJHOCTHIO WJIM YaCTHYHO, KPUTHYECKU MPOAHAIN3UPOBATH
MaTepuai U T.I1.) BO MHOT'OM 3aBUCHT 3()()eKTHBHOCTh OCYIIECTBISEMOTO JCHCTBUSI.

Brinensirotr uemuvipe ocnosHble ycmanosKu 6 YmeHuu HaAy4Ho20 MeKCmd.

MH(OPMAIIMOHHO-TIOMCKOBBIH (3a/1a4a — HAWTH, BBICITUTH UICKOMYIO HH()OPMAIIHIO)

ycBauBaromas (yCWJIMsS YWTATesl HANpaBiICHbl HAa TO, YTOOBI KAaK MOXKHO IIOJHEE
OCO3HATh W 3allOMHUTH KaK CaMU CBEJCHHUS HW3JlaraeMble aBTOPOM, TaK W BCIO JIOTUKY €ro
paccyKJIeHU )

AQHAIUTUKO-KPUTHUYECKAsT (YUTATENIb CTPEMHUTCS KPHUTHUYECKH OCMBICIUTL MaTepHall,
NIPOAHAIM3UPOBAB €0, OMPECIIUB CBOE OTHOLICHUE K HEMY)

TBOpUYECKas (CO3[aeT y YMTATES TOTOBHOCTh B TOM WJIM WHOM BHJC — KaK OTIPABHOM
NYHKT JJIS CBOUX PAcCyXICHHMU, Kak 00pa3 Julsl IEHCTBUS MO aHAJIOTUH U T.II. — UCIOJIb30BATh
CYXJIEHUS aBTOPa, XOJ €ro MBICIEH, pe3yibTaT HaONIoAeHUs, pa3padOTaHHYI0 METOAMKY,
JIOTIOJTHUTP WX, TIOJIBEPIHYTh HOBOM TPOBEPKE).

OchosHble 8U0bl CUCEMANUUPOBAHHOU 3ANUCU NPOYUMAHHO2O.!

AHHOTHpPOBaHME — TMIPENEIBHO KpAaTKOE CBS3HOE OIMCAaHUE IPOCMOTPEHHON WM
IIPOYUTAHHOMN KHUTHU (CTaTbU), €€ COEPKAHUS, UCTOUHUKOB, XapaKTepa U Ha3HAUYCHUS;
[InanupoBanue — KpaTkas JIOTMYECKas OpraHu3alus TEKCTa, PacKpbIBAIOIIas

COJIEP’KaHUE U CTPYKTYPY U3y4aeMOI0 MaTepuana;

Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIECHUE OCHOBHBIX YTBEP)KICHMH aBTOpa 0Oe3
[pUBJICYEHUS (PAKTUUECKOTO MaTepuara;

[{utnpoBaHue — TOCIOBHOE BBIMCBIBAHUE U3 TEKCTA BBLAECPIKEK, U3BJICUCHUH, Hauboee
CYIIECTBEHHO OTPAXKAOUIUX Ty WJIA UHYIO MBICIIb aBTOPA;

KoHcnektupoBaHne — KpaTkoe U IOCJIEI0BAaTEIbHOE H3JI0KEHHE  COAEPIKAHMS
IIPOYNUTAHHOTO.

KoHCcneKT — C0XHBIH c11oco0 M3J105KEeHUs COAep)KaHUsI KHUTH UM CTaThH B JIOTMYECKON
nocieaA0BaTelbHOCTH. KOHCTIEKT akKyMyIupyeT B ce0e Mpeaplayliue BUbl 3alUCH, TT03BOJISET
BCECTOPOHHE OXBAaTUTh COACPKAHUE KHUTH, CTaTbU. [103TOMY yMEHUE COCTaBIATH IJ1aH, TE3UCHI,
JlenaTh BBIIMCKA U JPYTHE 3alUCH ONIPENEISET U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cocmagneHuro KOHCneKma.

1. BHuMaTenbHO NPOYMUTANWTE TEKCT. Y TOUHUTE B CIPABOYHOM JINTEpPAType HEMOHSITHHIE
cioBa. [Ipu 3anucu He 3a0y/ibTe BBIHECTH CIPABOYHBIE TaHHBIE HA MOJIST KOHCIIEKTA.

2. Brigenure riaBHoe, cOCTaBbTE IIIAH.

3. Kpatko cdopmynupyiiTe OCHOBHBIE MOJOXEHHUS TEKCTa, OTMETHhTE apryMEHTAIIHIO
aBTOpa.

4. 3akOHCHEKTHpYHTe  MaTepuasl, YeTKo  cleays  NyHKTam  1uaHa.  llpum
KOHCIIEKTUPOBAHUM CTapalTeCh BBIPA3UTH MBICIb CBOMMH CIIOBAMH. 3alMCH CIIEIYET BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nutatel. L{luTupys, yduTsiBaiiTe JJaKOHUYHOCTh, 3HAYMMOCTh
MBICJIH.

B TekcTe KOHCIEKTa kKenareJIbHO IPUBOJNTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
JoKazarenbcTBa. [Ipu odopmileHMH KOHCHEKTa HEOOXOAUMO CTPEMHUTHCS K €MKOCTH KakJI0To
nperioxkeHus. MpICIu aBTOpa KHWUTH CJeAyeT H3JlaraTb KpaTko, 3a00TsIChb O CTWIE U
BBIPa3UTENbHOCTH HAMCAaHHOTO. UHCIIO JTOTOIHUTENbHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTMYECKM  OOOCHOBAaHHBIM,  3alMCH  JOJDKHBl  PaclpelesaTbCs B ONPEAETICHHOU
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IIOCJIEIOBATEIbHOCTH, OTBEYAIOLIEH JIOTUYECKON CTPYKTYype mnpousBeacHus. s yTroyHeHus u
JIOTIOJIHEHUSI HEOOXOAUMO OCTaBJISITh MOJIS.

OnnazeHre HaBBIKAMHM KOHCHEKTHPOBAaHUS TPeOyeT OT CTyAEHTa IeNeyCTPEMIIEHHOCTH,
IIOBCEHEBHOM caMOCTOATENbHOIN paboThI.

4.2. Memoouueckue pekomeHoayuu no n0020MoeKe K NPaKMmu4ecKum 3ausamusim

Jns Toro 4YToObl MPAKTHYECKHE 3aHATHS MPUHOCHIM MAaKCHUMAaJbHYIO TIIOJbB3Y,
HE00X0MMO IOMHUTb, YTO YNPa)KHEHHE U pellIeHHe 3ajad MPOBOAATCSA MO BBIYMTAHHOMY Ha
JEKUUAX MaTepually U CBSI3aHbI, KaK MPABUJIO, C JETAJIbHBIM pa300pOM OTAEIbHBIX BOIIPOCOB
JeKIMOHHOro Kypca. CrenyeT NOAYEPKHYTh, 4YTO TOJBKO IIOCIE YCBOEHHS JIEKI[MOHHOI'O
MaTepuaiga ¢ ONPEJCIICHHON TOUYKM 3pEHMs (a MMEHHO C TOW, ¢ KOTOPOW OH M3J1araercs Ha
JEKIMIX) OH OyZeT 3aKpeIuIAThCs Ha MPAKTUYECKUX 3aHATHAX KakK B pe3ysbTare 00CYKIACHUS U
aHanM3a JISKIMOHHOTO MaTepHaia, Tak U C MOMOIIBIO PelIeHus NPOoOJIEeMHBIX CUTYalluil, 3a1ad.
[Tpu 3TUX yCcIOBUSAX CTYIEHT HE TOJIBKO XOPOIIO YCBOMT MaTepuall, HO U HAY4YUTCsl IPUMEHATh
€ro Ha IpakTUKE, a TaKKE IOJIYYUT JONOJHUTENbHBI CTUMYN (M 3TO OYEHb BAXXHO) AJIs
aKTUBHON MPOPAOOTKH JICKIUH.

[Ipu camoCTOSITENEHOM PELICHUH 3aJa4 HY>KHO OOOCHOBBIBATh KaXK[blil 3Tall peIIeHus,
UCXO0J U3 TEOPETUYECKUX IOJIOKEHUH Kypca. Eciau cTyAeHT BUIUT HECKOIBKO IyTEeH pelieHus
npo0isieMbl (3aauM), TO HYKHO CPaBHHMTb UX U BBIOpaTh caMmblil paruoHanbHbIU. [lonesHo no
Hayaja BbBIUMCIEHUIH COCTaBUTh KpaTKUM IJiaH pemieHus npoOneMsl (3amauu). Perienue
poOJIEMHBIX 3aja4 WIM IPUMEPOB CIEAYET M3Jjlararth MoApoOHO, BBIUMCIEHMS pacrojaraTb B
CTPOTOM TOPSJKE, OTHENsAs BCIIOMOraTelbHbIE BBIYMCICHHMS OT OCHOBHBIX. PemieHus mpu
HEO0OXOIUMOCTH HYKHO COIPOBOXKJIAaTh KOMMEHTAPUSAMH, CXEMaMH, YEPTEKaMHU U PUCYHKAMH.

Crnenyer NOMHUTB, YTO pELIEHHE Kaxa0M ydueOHOM 3ajaud JOJDKHO JOBOAUTHCS 10
OKOHYATEJIBHOIO JIOTHYECKOr0 OTBETa, KOTOPOro TpedyeT YCIIOBHE, U IO BO3MOXHOCTHU C
BbIBOZIOM. [loiydeHHBI OTBET cienyeT MPOBEpUTh CHOCO0aMM, BBITEKAIOIIMMHU U3 CYLIECTBa
naHHoW 3ajmaun. Ilonme3Ho Takke (eciu BO3MOMKHO) pellaTh HECKOJBKMMM CIOCOOaMH U
CPaBHMTbH IIOJIyYEHHBIE pe3ysbTaThl. PemieHue 3azad JaHHOTO THUIIA HYKHO IPOJOJDKATh J10
NpUOOPETEHNUS TBEPbIX HABBIKOB B UX PELICHUH.

4.3. Memoouueckue pekomenoayuu no camonposepke 3HaHui

ITocne u3yyeHus ompeneneHHON TEeMBbI MO 3alHMCSIM B KOHCIEKTE U YYeOHHKY, a TakxkKe
pemeHust TO0CTaTOYHOIO KOJIMYECTBA COOTBETCTBYIOIIMX 3aJa4 Ha IMPAKTHYECKUX 3aAHATUAX U
CaMOCTOATENIBHO CTYINEHTY PEKOMEHIYETCs IPOBECTU CAMOIIPOBEPKY YCBOEHHBIX 3HAHMIA,
OTBETUB HAa KOHTPOJIBHBIE BOIIPOCHI 10 U3yYEHHOHN TEME.

B ciiydae HE0OXOIUMOCTH HYXKHO €Ille pa3 BHUMATEIbHO pa3o0paThcs B MaTepHale.

NHorna HenoCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIIPOCA BBISCHSAETCS TOJIBKO IPH
U3Y4YEHUU JNAJIbHEUIIEro MaTepuaia. B oToM cirydae Hago BEpHYTHCS HA3al U IIOBTOPUTH IUIOXO
YCBOEHHBIM MaTepHuas. BaKHbI KpUTEpUN YCBOECHHS TEOPETHYECKOIO Marepuaia — yMEHHE
0TBEYaTh Ha BOIPOCHI JUIs coOeceI0BaHMUS.

Bonpocsl 1i1s1 codecenoBanust
ba3oBblii ypoBeHb

Tema 1-3. Knaccudukamus CTpOUTENbHBIX MarepuanoB. DuznyecKkue W XUMHUYECKHE
CBOMCTBAa CTPOUTEIBHBIX MaTEepUaoB. MeXaHHMYEeCKHE CBOMCTBA CTPOUTEIBHBIX

MaTepHuaoB.
1. IlpupoxaHble COBpEMEHHBIE CTPOUTEIBHBIE MATEPUAIIBI U U3JEIIHNS.
2. OCHOBHBIE BUJIbI CTPOUTENIBHBIX MATEPUAIOB U U3JIEJINH.

3. Temnodwusuueckre cBONCTRA.
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11.
12.
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LCoNoOAWNE

0.

3anuTHHIE CBOMCTBA.
[Ipo4HOCTH M TBEPIIOCTb.

Tema 4-6. TexHonoruyeckue U OSKCIUIyaTAllMOHHBIE CBOWCTBA  CTPOUTEIBHBIX
MarepuasioB. OpraHn4ecKue BsDKYIIME MaTepuaibl, pacCTBOPHl U OETOHBI Ha MX OCHOBE.
Boznyniabie BOKyIIME BEIIECTBA.

du3nvecKue CBONCTRA.

XUMHUYECKHE CBOMCTRA.

TexHOoIOrn4ecKue CBOMCTRA.

OO01re cBeaCHUS.

XapakTeprucTHKa OCHOBHBIX I'PYIIII.

XapakTepucTuka OUTYMHBIX BSDKYIIIUX BEIIIECTB.

XapaktepucTuka achaabTOBBIX U JETTEBBIX PACTBOPOB U OCTOHOB.

[ToHsTHE O TIONTyYEHNH, Ba)KHEHIIINE CBOWCTBA U 00JIACTH IIPUMEHEHUS BO3IYIITHBIX
BSDKYIIMX BEILECTB.

I'uncoBsle BsLKyIIME BELIECTBA.

Tema 7-10. Iloptnanauement. CrienuanbHble BUJbI IEMEHTOB. CTPOUTENbHBIE PACTBOPHI.
Cyxue crpoutenbHble cMecu. beronsl. betoHHas cmech u ee cBoiictBa. CTpykTypa
OeToHa U cBOICTBA OETOHA.

BeICTpOTBEpACIOIINI TOPTIIAHILIEMEHT.

Cynb(aTocToWKuil MOPTIaHALIEMEHT.

benblii ¥ LIBETHBIE TOPTIAHAUEMEHTHI.

Bunp! u knaccudukanus.

Knaccudukanus pacTBOpOB B 3aBUCUMOCTH OT YCIOBHM TBEPACHHUS.
Knaccugukaius pacTBOpOB B 3aBUCUMOCTH OT IJIOTHOCTH.

OO61re cBOMCTBA CTPOUTENBHBIX PACTBOPOB

ChIpbeBble MaTepHabl AJs TSHKEIOro 0€TOHA, X CBOMCTBA, HOPMaTUBHbBIE TPEOOBAHHUS.
Pacuer cocraBa Tskenoro 6eToHa.

Mertonbl popMoBaHMS OETOHHBIX KOHCTPYKLMH B 3aBUCUMOCTH OT TUKCOTPOIIUHU
OEeTOHHOM cMecH U ee y1000yKIIaIbIBAEMOCTH.

TennoBnaxxHocTHas 00paboTKa OeToHa.

JlobaBku 151 OETOHOB

Tema 11-14. XKenezoberon. Kepamnuecknue marepuansl U u3aenusi. CTEKIO U CTEKJISIHHbIE
nuznenusd. Meraisl u Metaiunueckue nsnenus. [lonmMepHsie Mmarepuansl.

CymHOCTb Ke1e300eToHa.

Bupl xene300€TOHHBIX KOHCTPYKIUH.

Henocratku xene300€TOHHBIX KOHCTPYKIIUHA.

Knaccudukanus kepaMiuueckux CTPOUTENbHBIX MAaTEPUAIIOB U U3JEIINH.
ChIpbe U1l IPOU3BOICTBA KEPAMUUECKUX MAaTEPUAJIOB U U3JEIHH.
ITpon3BOACTBO KEPAMUYECKHUX CTPOUTEIBHBIX MaTEPUAJIOB U U3EIIHMN.
CBolicTBa cTEKIA.

Byl CTEKISTHHBIX U3EIHI.

W3nenus U3 neHOCTEKIIA.

10. Buapl momMMEpHBIX MaTepHAJIOB.
11. TepmorutacTUYHBIE TOTUMEPHBIE MaTEPHAIIBI.
12. VIckyccTBEHHBIE TIOJMMEPHBIC MaTePUATIBI.
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Tema 15-18. Tennou3oasAMOHHBIE U OTAENOYHBbIE Marepuansl. IIpupoaHbple KaMEeHHbIE
Mmarepuanbl. ['maparanyoHHble (HEOpraHUYeckue) BsDKyIuue BelecTBa. OmnpeneseHue
IUIOTHOCTHU U BSI3KOCTH CBSI3YIOILETO.

OcHOBHasi TEXHMUECKAsl XapaKTEPUCTUKA TEIION30JIALIUOHHBIX MaTEPHAIIOB .
Tennons3oyALMOHHbBIE MAThI.

[TenonosucTUPOIL.

O06paboTka MPUPOAHBIX KAMEHHBIX MaTEPHAIIOB.

Bo3nyminas u3BecTs.

[TopTnanauemMeHT.

KapOoHaTHbIi OPTIAHIIIEMEHT.

[TnoTHOCTH ONMU(BI.

I[HoBbIIEHHBIH YPOBEHD
Tema 1-3. Knaccudukamnusi CTpPOUTEIBHBIX MarepuanoB. DU3NYECKHE W XHUMHYCCKHE
CBOWCTBA CTPOWMTEJIBHBIX MaTepUalioB. MEXaHMYECKHUE CBOWCTBA CTPOHUTEIbHBIX
MarepuasoB.

UckyccrBenHble COBpeMEHHbBIE CTPOUTEIbHBIE MAaTEPUAIbl U U3/IEIINS.
I'mapodusnueckue cBOMCTBA.

AKyCTHYECKHE CBOMCTBA MaTepUaJIOB.

[ToHsATHE O HAEIKHOCTU U JOCTOBEPHOCTH PE3Y/IbTATOB UCCIIEIOBAHUI.
N3HOCOCTOMKOCTD U AePOPMATUBHOCTD (YIPYTOCTh, INIACTUYHOCTD ).

Tema 4-6. TexHonoruueckue U OSKCIUTyaTalMOHHBIE CBOMCTBA  CTPOUTEIBHBIX
MmarepuanoB. OpraHuyeckue BSOKYILME MaTepuaibl, paCTBOPbl U OETOHBI Ha UX OCHOBE.
Bosnyniasle BsKynue BENeCTBa.

MexaHndecKHne CBOMCTBA.

DKCIUTyaTallMOHHbBIE CBOMCTBA.

CranmapTuzamus CTpOUTEIHHBIX MAaTEPHAIIOB.

Knaccudukanus opraHMuecKux BSKYIIHX BEIIECTB.
TpebGoBaHUs K KaUeCTBY.

Knaccudukanus, MapkupoBKa, COCTaB, CBOWCTBA, IPUMEHEHHE.
Knaccudukanus, MapkupoBKa, COCTaB, CBONCTBA, IPUMEHEHHE.
OO0mmure cBeAeHUS O BSOKYIIUX BEIIECTBAX U UX KIIACCHU(pUKAIIUS.
W3BecTh BO3IyIIHAS CTPOUTEIBHAS.

Kunkoe crexio.

Tema 7-10. Iloptnanauement. CriennanbHble BUBI IEMEHTOB. CTPOUTENBHBIE PACTBOPHI.
Cyxue crpoutenbHble cMecu. beroHbl. beroHHas cmeck m ee cBoicTBa. CTpyKTypa
OeToHa M cBOicTBa OETOHA.

['uapodoOHBII MOPTIAHIIIEMEHT.

[[1akonopTIaHALIEMEHT.

CtpoutenbHbIe PaCTBOPHI.

Krnaccudukanus cTpouTeIbHBIX PACTBOPOB IO BHJIY BSDKYIIIETO.
Knaccudukanus pacTBOpOB B 3aBUCHMOCTH OT KOJIMYECTBEHHOT'O COOTHOIICHUS
KOMITOHCHTOB.

Knaccudukanus pacTBOpoB Mo Ha3HAYEHUIO.

Knaccudukanmst 66TOHOB ¥ OTJIUYUTEIIbHBIC CBONCTBA.

CaotlicTBa OETOHHOI CMecH 1 OETOHA.
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9. Vknanka M ymioTHeHHe OETOHHON cMecH
10. TBepnenue GeToHa.
11. OcobeHHOCTH 3UMHETO OETOHUPOBAHHSI.

Tema 11-14. XKenezoberon. Kepamuueckue Marepuansl 1 u3aenus. CTEKIO U CTEKJISIHHbIE
u3zenus. Metamisl 1 MeTauTnueckue u3zenus. [loamMepHsie MaTeprasbl.

[IpeumyiiecTBa 1 HETOCTATKH.
[TonmoxxutenpHBIC Ka4eCTBA KEIE300€TOHHBIX KOHCTPYKIIUH.
OO61ue cBeIcHUs 0 KEPAMHUYECKUX CTPOUTEIbHBIX MaTepHallax v U3JIeIHsIX.
CBolicTBa, IPUMEHEHUE.
Knaccudukanus, TeXHOIOTHYECKUE CBOWCTBA.
OO011Ke TEXHOIOTHYECKUE MPOLIECCHI
Bunbl 1MCTOBOIO CTEKIIA.
Cutaibl ¥ IUTAKOCUTAILIBL.
Martepuanbl Ha OCHOBE CTEKJIOBOJIOKHA.
. CocraB nonumepa.
. Buzipl mosiuMepoB, IpUMEHSIEMbIE B CTPOUTEIBCTBE.

CoNoO~WNE

P
= O

Tema 15-18. Termnon3onsaMoOHHBIE M OTIEIOYHBbIC Marepuaibl. [IpupoaHbie KaMEHHbBIC
Matepuainbl. [uaparanuonHsie (HEOpraHMYECKUE) BsUKyIIME BemiecTBa. OmnpeneneHue
MJIOTHOCTHU U BA3KOCTH CBSI3YIOILIETO.

Tenmou30IAUOHHBIN CIIOMH.

MuHepanoBaTHbIE TPOILIMBHBIE MATBHI.

OO0111e cBeIeHHUs.

Knaccudukanus npupoiHbIX KaMEHHBIX U3JEINH.
I'mapaBnuyeckas U3BECTb.
[[1akonopTIaHALIEMEHT.

I1710THOCTB KUJKUX MaTEPUATIOB.

NoabkowhE

4.4. Memoouueckue pexomenoayuu no HANUCAHUI OOKIAO08

Ilepen Tem, kak NPUCTYNUTh K HANMCAHUIO HAYYHOI'O TEKCTa, BaXXHO pa3o0parbes,
KAaKOBa MCTHHHAsS L€Jb Ballero HaAy4HOIO TEKCTa - 3TO IMOMOXKET BaM pa3yMHO paclpelesInTh
CBOM CUJIbI U BPEMSI.

Bo-niepBbIX, CHavanma HYXHO ONPENENHUTHCA C HMIAEEH HAYy4HOrO TEKCTa, a s ITOro
HEOOXOIUMO HAy4YUThCS JIMOO OTHOCUTBHCS K pa3HbIM SBJICHUSM U (akTaM HECKOJIbKO
KPUTHYECKH (CBOSA HAEd — KaK MHAasg TOYKA 3pEHus), JMO0 HAYUUTHCS YBIEKAThCS KaKUMH-TO
U3BECTHBIMU UJESIMHM, KOTOpPBIE HYXKIAIOTCS B J0paboTKe (Maes — Kak ONTHUMHCTUYECKas
NO3MLIMA M HANpaBICHHOCTh Ha JalbHEHIIee COBEPILIEHCTBOBAHHE YXe H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCSI OPraHU30BbIBAaTh CBOE BPEMSI.

[Tucatp cnenyer SICHO W TMOHATHO, CTapasChb OCHOBHBIE IMOJIOKEHHS (OPMYJIUPOBATH
YEeTKO M HEABYCMBICIEHHO (4YTOOBI M caMOMy TOHSATHO ObLIO), a TaKXe CTPeMscCh
CTPYKTYpUPOBATh CBOM TEKCT.

CucremaTuzanuss M aHajlu3 U3YYEHHOM JHUTepaTypbl MO MpoOJjeMe HCCIeTOBaHUS
MO3BOJISIIOT CTYJCHTY Hamucarb padoTy.

PaGounit BapuaHT TekcTa JOKIaAa MPEIOCTaBISIETCd PYKOBOAMTENO Ha IpoBepKy. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJAUTENb BMECT€ CO CTYIACHTOM OOCYyXIaer
BO3MOKHOCTH JOPAa0OTKH TEKCTa, €ro opopMIIeHHE.

Cmpyxmypa ooxnada:
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— Brenenne (He Oomee 3-4 crpanwmiy). Bo BBenmeHnu HEoOXOAMMO OOOCHOBATH BBHIOOP
TEMBI, €€ aKTYalbHOCTh, OUEPTUTH OOJIACTH UCCIEIOBaHMS, OOBEKT MCCIIEIOBaHMS, OCHOBHBIE
NN ¥ 3a]1a491 UCCIICTOBAHMS.

— OcHOBHas 4acThb COCTOUT U3 2-3 pasnesioB. B HUX pacKkpbIBaeTcsi CyThb MCCIEAYEMOM
po06JIeMbl, TPOBOJUTCS 0030p MUPOBOM JUTEPATYpbl U UCTOYHUKOB MHTEpHET Mo mpeaMeTry
UCCIICIOBAHMsI, B KOTOPOM JIaeTCsl XapaKTEPUCTHKA CTENEHH pa3pabOTaHHOCTH MPOOJIEMBbI U
aBTOpPCKas aHaJUTHYECKas OIEHKAa OCHOBHBIX TEOPETUYECKHX IOAXOJ0B K €€ PEIICHUIO.
Wznoxenue Martepuasia HE JODKHO OrPAaHHYMBATHCS JIMIIb ONHCATENBbHBIM IOAXOJOM K
PacKpbITUIO BBIOpaHHON Tembl. OHO Takke OJKHO COAepkKaTb COOCTBEHHOE BHJCHUE
paccMaTpuBaeMoil MPOOJIEMbl U M3JI0KEHHUE COOCTBEHHON TOUKM 3pEHHS Ha BO3MOKHBIC ITYTH
€€ pelIeHHUS.

— 3akmouenue (1-2 ctpanuiel). B 3aKkitoueHUM KpaTKo H3JIaratoTcsl JOCTUTHYTBHIE MpU
M3YYEHHUH MTPOOJIEMBI eI, IEPCIIEKTUBBI Pa3BUTHUS UCCIIEyEMOT0 BOIIPOCa

— Cnucok UCHoJb30BaHHOW NUTEparyphl (He MeHble 10 MCTOYHUKOB), B an(aBUTHOM
nopsake, OQGOPMJICHHBIH B COOTBETCTBMM C TNPUHATHIMH TpaBWiIaMu. B crimcok
WCTIOJB30BAHHOW JIUTEPATyphl PEKOMEHIYeTCS BKIOYAaTh pabOThl OTEYECTBEHHBIX |
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaThU, OIMYOJIMKOBAaHHbIE B HAYYHBIX KypHaJaX B TEUCHHE
MocJeTHUX 3-X JIeT U CChUTKU Ha pecypchl cetu HTepHerT.

— Ilpunoxenue (mpu HEOOXOIUMOCTH ).

Tpebosanus k ogpopmaenuro:

— TEKCT C OJJHOH CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— xeryb mpudra 14;

— MEXCTpPOYHOE paccTosHue 1,5;

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

Topsook 3awumsr doxnaoa:

Ha 3amury moxiaga oTBOAWTCS 5-7 MUHYT BPEMEHH, B X0J1€ KOTOPOTO CTYIEHT JOJKEH
noka3aTb CBOOOJHOE BIIaJICHUE MaTepuaioM Mo 3asBiIeHHOM Teme. [lpu 3amuTe nokiIana
NPUBETCTBYETCS NCTIOIH30BAHNE MYJIBTUMEINA-TIPE3CHTAIIHH.

Jloknax OLEHHBAETCs MO CIEAYIOUUM KpUTEpUsM: coOlro/ieHHne TpeOOBaHUIl K ero
oopmIeHHIO; HEOOXOAUMOCTh U JIOCTaTOYHOCTH JUISI PACKPBITHSL TEMBI MPHUBEICHHON B TEKCTE
JIOKJIa/1a UH(pOpMAIMK; YMEHUE CTYJEeHTa CBOOOJHO M3JIaraTh OCHOBHBIE UJEH, OTPAKEHHBIE B
JIOKJIaJe; CIIOCOOHOCTh CTYJCHTa MOHSTH CYTh 33J]aBA€MbIX IIPENOJaBaTeIeM M COKYPCHHUKAMH
BOINPOCOB U C(HOPMYIMPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauuHo» BBICTABIISETCS CTYJCHTY, €CIIM B JIOKJIAJIe CTYACHT HCUEPIIBIBAIOLIE,
TIOCJIEIOBATENBHO, YETKO M JIOTHYECKH CTPOWHO M3JaraeT Marepuall; CBOOOIHO CIIPABISIETCS C
3aJauaMy, BOIPOCAMHU M JPYTUMH BHJIAaMM MPUMEHEHMs 3HaHUI; MCHOJB3YeT ISl HAaUCAHUs
JIOKJIaJIa COBPEMEHHBIE HAaydHbIEe MaTepHAIbl, AHAJIM3UPYET MOIYyYCHHYI0 HWH(POPMAIHIO;
IPOSIBIISIET CAMOCTOSITEILHOCTh MPH HAITUCAHUU JIOKJIAJIA.

Oyenka «xopouio» BBICTABIAETCS CTYJICHTY, €CIM KadeCTBO BBINOJHEHMS OKJajaa
JIOCTaTO4HO BbICOKOE. CTy/IEHT TBEP/I0 3HAEeT MaTepHall, IPaMOTHO U IO CYIIECTBY M3JIaraeT ero,
HE JIOITyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOCHI 110 TeMeE JIOKJIajIa.

Oyenka «y0oe1emeopumenbHoy» BBICTABISETCA CTYICHTY, €CIM Marepuan JoKiaja
M3J1araeTcs YaCTUYHO, HO MPOOENbl He HOCST CYIIECTBEHHOTO XapakTepa, CTYACHT JOMYyCKaeT
HETOYHOCTH M OMIMOKM IMPH 3aIlUTe JAO0KJIaaa, aeT HEAOCTaTOUHO MPaBUIIbHBIE (POPMYINPOBKH,
HaOII0JAf0TCSl HAPYIICHHUS JIOTHYECKOH 1TOCIIeI0BATEIbHOCTH B M3JI0KEHUH MaTepHana.
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Oyenxa «Hey0061emeopumenbHo» BBICTABISAETCS CTYINEHTY, €CIM OH HE IMOATOTOBMII
JIOKJIJl WIN JIONYCTUJ CyLIeCTBEHHbIe OMMOKU. CTYyHEeHT HEYyBEpEeHHO H3JaraeT Marepua
JIOKJIaJia, HE OTBEYAET Ha BOIIPOCHI IIPENO1aBaTENS.

Onucanue wikanbl OYeHU8aHus

MaxkcruManbHO BO3MOKHBIN Oajul 32 BeCh TEKYIIUH KOHTPOJIb YCTAHABIMBAETCS PABHBIM
55. Tekymiee KOHTPOIBHOE MEPOIPUIATHE CUUTACTCSA CAAHHBIM, €CIM CTYACHT IOJIyYHJ 3a HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JJISi 3TOTO KOHTPOJII MaKCUMaJbHOTO Oasia. PedTHHTOBBII
0asu1, BBICTABIISIEMBIN CTYJEHTY 3a TEKyIee KOHTPOJIbHOE MEPOIPUITHE, CAAHHOE CTYIEHTOM B
YCTAHOBJICHHBIE T'Pa)UKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACSICTCS CIEAYIOIIUM
obOpazoM:

Tembl 10KI210B

ba3oBblii ypoBeHb

1. VumKanpHOE€ TNpPUMEHEHHE KEPAMUYECKHX MaTepUalIOB B COBPEMEHHOMN
TEXHHKE.

Kommo3uTHble MaTepranbl B HAyKe U TEXHUKE

OTop-nonumepsl. CBOWCTBA U IPUMEHEHUE.

Marepuansl Jyisi KOPOHAPHOTO CTEHTUPOBAHMS (COCYIOB CEpALIA).
DKCTepUMEHTAIbHBIE METO/bl IOCTPOCHHUS JUarpaMM COCTOSIHUN U aHallu3 UX
OCHOBHBIX THUMNOB. CBs3p MEXIy AMarpaMMaMH COCTOSHHS M CBOHCTBaMHU
crutaBoB (mpaBuiio KypHakosa).

MenuuuHckue Martepuanbl. TpeOoBaHUWs, NpPEAbABISEMbIE K JIaHHBIM
MaTepuanam.

7. CpaBHMTEIbHBIE XapAaKTEPUCTUKH IJIACTMACCHI U CTaJIH.

8. OKCHUHHUTPUIHBIC TOKPHITUS.

9. TlopomikoBble MaTepUabI.

10. ATroMUHUH U CILIaBbI HAa €T0 OCHOBE.

11. MHOTOKOMIIOHEHTHBIE CILIABLI HA OCHOBE MEJIH.

12. IlupkoHMii U CIIJIaBBl HA €r0 OCHOBE.

13. TuTtaH ¥ €ro CIIaBsbl.

14. TyromiaBkue MeTaJIbl U CIIaBbl HA UX OCHOBE.

15. Matepuassl ¢ TaMsITbiO (OPMBI.

16. BeicokoaHepreTHyecKre MarHuThl.

17. SAnepnas suepreruka Poccun: nepcreKkTUBbI pa3BUTHS.

agbrwn

S

IloBbIlIEHHBIN YPOBEHD

Marepuaiibl COBpEMEHHON YHEPTETUKH.

MeramnoseneHue.

KoHCTpyKIIMOHHBIE 3JIEMEHTHI AKTUBHOMW 30HBI SP.

CpaBHUTENBHBIE XapaKTEPUCTUKU TUTaHA U TaHTasa. [[puMenenune

Panunanyonnslie neekThl B KpUcTaiax.

DKOJIOTUYECKHUE BOIIPOCHI 3aXOPOHEHUS SAEPHBIX OTXOI0B.

BnnsHMe erupoBaHus Ha CBOMCTBA METAJIOB.

PannannoHHas CTOMKOCTb MaTepHaIoB.

[TosryueHrne MOHOKPUCTAIIIIOB U aMOP(HBIX METAIIJIOB.

0. B3anuMocBs3b MEX]ly COBEPILIEHCTBOBAHHMEM MaTEpPHaJiOB U Pa3BUTHEM HAyKU
Y TEXHUKH.

11. ®usnKo-MexaHNYECKUE CBOIMCTBA METAUIOB M CHOCOOBI OMpENeNeHus HUX

KOJIMYECTBEHHBIX XapaKTEPUCTUK
12. Hanomarepuaisl B COBPEMEHHOM MUpE: BPEJ] UJIH MOJIb3A.
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13. KocMuyeckne MaTepHaibl.

14. Texauueckue XUIKOCTHA U ra3bl

15. Heopranudeckne HEMETALTNYECKIE MaTEPHAIIbI B COBPEMEHHON TEXHUKE
16. YHuKanpHbIC CBOMCTBA TaHUS U €r0 TPUMEHEHUE.

17. Camble onacHble MUHEpAJIbI JUIsl YETTOBEKA.

4.5. Memoouueckue pexomenoayuu no N0O20MoBKe K IK3aAMeEHY

Ilenp sk3amMeHa — 3aBEPIIUTh KypC HM3Y4YCHMS KOHKPETHOM IUCLMIUIMHBI, OLICHHUTH
YPOBEHb IIOJIYYCHHBIX CTYIEHTOM 3HaHWM. lIpaBuibHas NOArOTOBKAa K 3K3aMEHY IO3BOJISET
IOHATH JIOTMKY BCEro npeamera B LeiaoM. HoBble 3HaHMS CTyIEHT IOJIIy4aeT HE TOJBKO H3
JEKUUHA U CEMUHAPCKUX 3aHATHM, HO U B pe3ysIbTaTe CaMOCTOSTENIbHON paboThl. B Tom umcine
u3yyasi OTAeNbHbIE TeMbI (IIPOOJIEMBI), MPEATIOKEHHBIE ISl CaMOCTOSTENbHOIO u3ydeHus. [lpu
NOJArOTOBKE K 3K3aMEHY CJIEyeT MCIIOIb30BaTh y4yE€OHYIO JIUTEpaTypy, NpeAHA3HAYEHHYI0, 110
W3YYEHHUIO TUCUUIUINHBI « COBPEMEHHBIE CTPOUTEIbHBIE MATEPUATIBIY.

Cy1iecTBYIOT pa3Hble IPUEMbI pabOThI C MATEPUATIOM.

1. Camoe rinaBHOE MOHATH MaTepHual, pa3odpaTbcsi B HEM. OYeHb MOJE3HO COCTABIIAThH
IUTaHBI KOHKPETHBIX TEM U JIEPKaTh MX B yMe («IUIaH B yMe»), a HE 3a3yOpHBaTh BCIO TeMY
IIOJIHOCTBIO «OT» U «10». MOYKHO TakyKe MPaKTUKOBAaTh HAIlMCAaHUE BOIIPOCOB B BHJIE KPATKOTO
U3JI0KEHUS MaTepHrala.

2. 3ayuyrBaeMblii MaTepuall Jydlle pa30UTh Ha CMBICIOBBIE KYCKH, CTapascCh, YTOObI MX
KOJIMYECTBO HE MpeBbIlano ceMu. CMBICIOBBIE KYCKH MaTepuana HEOOXOAUMO YKPYHHSTh U
000011aTh, BbIpakas TIJIABHYIO MbICIb OJHOW (pa3oil. TekcT MOKHO CHUIIBHO COKpPaTHUTh,
NPEJICTaBUB €0 B BUJIE CXEMBI THIIA «3BE3JIbI», «IEPEBA», CKOOKU» U T.II.

3. K TpynHO 3amomMuHaeMoMy Marepuany HEOOXOIMMO BO3BpallaThcs HECKOJBbKO pas,
IIPOCMATPUBATh €70 B TEUEHHE HECKOJIBKUX MUHYT BEYEPOM, A 3aTEM €IlE pa3 —yTPOM.

4. Ilepecka3 TekcTa CBOMMHM CJIOBaMHU INPUBOAUT K JIyULIEMY €r0 3allOMUHAHUIO, 4EM
MHOTOKpaTHOE YTEHUE, MOCKOJIbKY 3TO aKTMBHAs, OPraHW30BaHHAs 1€JIbI0 YMCTBEHHAas padorta.
Boobmie roBopsi, nobas aHanuTH4eckas paboTa C TEKCTOM MPHBOAMT K €ro JIydliemy
3alIOMUHAHUIO.

5.Hcnonp3yii pa3Hble IPUEMBI 3alIOMUHAHHUS - 3PUTEIBHO, Ha CIyX, MUCbMEHHO.

Takke mnpH DOATNOTOBKE K DOK3aMEHY CIeAyeT BHHUMATEIBHO BUYMTHIBATHCS B
(GopMyIMpPOBKY BONpPOCa U YTOYHUTH BO3HUKIIME HESCHOCTH BO BpeMs IpeldK3aMeHallMOHHON
KOHCYJIBTALIVH.

Bonpocs! k 3k3amMeHy
Ba3oBblii ypoBeHb

Krnaccudukanus cTpouTeIbHBIX MaTepHUAIOB

du3nyecKue CBOWCTBA CTPOUTENBHBIX MaTepUAIOB

Teruropuznyeckre CBOMCTBA CTPOUTEIIBHBIX MATEPHAJIOB

XVMHUYECKUE CBOWCTBA CTPOUTENBHBIX MaTepUaIoB

TexHONOTHYECKHE U CIIeHATbHBIC (PU3MUECKHE CBOMCTBA CTPOUTEIIBHBIX MAaTEPHUAJIOB
[TpupoaHbIe KAaMEHHBIE MaTEPUAITBI

ChIpbe JUTsl TOTYICHHS KePaMUIECKOT0 KHPITHYa.

Kepamuueckue creHoBBIe MaTepuanbl. CBoiicTBa. VcIbITaHUS KEPAaMUYECKOTO KHPIIUYa
Bo3nyiiHas ctponTenbHast U3BECTh

0. XKungkoe crekio.

11. lN'uppaBarueckas U3BECTb

12. CtoiikoCTh IIEMEHTHOTO KaMHs (3 BUa KOPPO3HH)

13. llemeHTHI ¢ MUHEPATHLHBIMHU 1O00ABKaAMHU.

14. IInakonopTaaHIIEMEHT

BOoo~NoGRWDE
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15. Matepuansl 4Jis TSKEIOoro OeToHA: BsDKYyIIee, BOJa, T00aBKU

16. Beronnas cMmech. Ee cocTaB 1 cBOMCTBA

17. Jlerkue 6etona. Knaccudukamnus. CroiicTBa

18. IlenoO€eTOHLI.

19. CpoiicTBa CTpPOUTENBHBIX PACTBOPOB. METO/IbI UCTIBITAHUI

20. AcOecrorieMeHTHBIE U3aes. AcOecT

21. Oprannueckue Bsokymue Bemectsa. Knaccudukamus. CoiictBa. MeTOIbI UCIIBITAHUN
22. Jlecuble maTepuaibl. CTpOCHHUE TPEBECUHBI

23. ITunomarepualibl © KOMITO3UITUOHHBIEC IPEBECHBIE MATEPUAITBI

24. CocTaB M CBOMCTBA IIACTMAcCC

25. Kpacounbie maTepuaisl. Knaccugukaius KpaCOUYHBIX COCTaBOB

26. Teron3oauOHHbIE MaTePUAITBI

27. Merannudeckue Matepuanbl. OCHOBBI TIONyUEHUS YyTryHa U cTan. V3aenust U3 4epHbIX

MCTAJIJIOB.

28. Crioco0Obl ypOo4HEHHs CTalell 1 0COOCHHOCTH MX TOBEACHHUS IIPU HATPEBAaHUH.
29. 3amuTa TONMMEPHBIX KOHCTPYKIMH OT BO3rOpaHMs, HETrOpIOYMe IOJMMEPHBIC

KOMITO3UIIMOHHBIC MaTCpHUaJIbl

30. CnoucTtsle IUIACTUKH.
31. 3ammTa MONMMMEPHBIX KOHCTPYKIMA OT BO3TOPAaHHS, HETOPIOYHE IOJIMMEPHBIC

KOMITIO3MIIMOHHBIC MaTCPpHAJIbI.

32. DKcmTyaTanyst JepeBSHHBIX U TNIACTMACCOBBIX KOHCTPYKIIUH

33. Db dexTUBHOCTH MPUMEHEHUS JEPEBIHHBIX KOHCTPYKILIUH.

34. Mexanndeckasi 00pabOTKa U CTHIKOBAHUE JIPEBECHUHBI U IJIACTMACC.

35. [Togbop cocraBa Tsprenoro 6eroHa. KoppekTupoBka coctaBa

36. Hepaspymarommue MeTo1bl KOHTPOJIS KadecTBa OETOHHBIX KOHCTPYKITHA

37. Apmatypa a5 ’Kene300eTOHHBIX KOHCTPYKITHI

38. O6cnenoBanme AEPEBIHHBIX KOHCTPYKIINH.

39. KoHCTpyKIIMOHHBIE MJIACTMACCHI, CTEKJIOIUIACTHK.

40. UsroToBieHne KOHCTPYKIMH ®3 1uiactMacc. KOHCTPYKIIMOHHBIE — IUIACTMACCHI.

CoNoOARWNE

N e e e o
~NOoOUNWNEREO

IIenomacTsl.
IoBbIlIEHHBIE YPOBEHb

CBs13b cOcTaBa, CTPYKTYPBI U CBOMCTB CTPOUTEIBHBIX MaTEPUAJIOB
I'unpodusnueckue cBoiicTBa CTPOUTENBHBIX MATEPHATIOB

MexaHnueckue CBOMCTBA CTPOUTENBHBIX MaTEPUAIOB

PaanoakTHBHOCTh CTPOUTENBHBIX MATEPHUATIOB

KoMmno3uimonssie MaTepuabl

Kepamuueckue matepuainsl u uznenus. Kinaccudpukarusi.

Crioco0bI MPOU3BOICTBA KEPAMHUECKUX MATEPUAIOB U U3JIEIUH.

Heoprannueckoe Bsoxytiee BemectBa. Kinaccuduxarus. TeXHOTOTHS U3TOTOBICHUS
['uncossie Bspkynue BemiecTBa. CBoiicTBa. MeTObl UCTIBITAHUN

. KucioroynopHslii HeMEHT

. [Mloptnanauement. CocraB knuHKepa. CiocoObl MPOU3BOICTBA
. CBolicTBa mopTJIaHAIIEeMEHTa. MeTOIbl UCTIBITAHUI

. [lynonanoBbIii NOPTIAHALEMEHT.

. beronsl. Knaccuduxanus

. beronnas cmeck. Ee cocTaB 1 cBOMCTRBa

. Jlerkue 6erona. Knaccudukanus. CBoiicTBa

. [IeHOOETOHBI.

18.
19.

CBoOlCTBa CTPOUTENBHBIX PaCTBOPOB. METOIbI UCTIBITAHUI
AcbecroriemeHTHBIC u3aenus. Acoect
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20. Marepuanbsl Ha OCHOBE OPraHMYECKHX BsDKYLIMX. KpoBenbHbIE M THAPOU3OJISALIMOHHBIC
MaTepHabl

21. Jlecusie matepuaibl. CBOWCTBA IPEBECHHBI

22. Ilunomarepuainsl 1 KOMIO3ULIMOHHBIE APEBECHbBIE MAaTEpUAIIbI

23. CocTaB 1 CBOMCTBa IJIaCTMAcCC

24. Kpacounble MaTepuaisl. Knaccugukanus KpacOUHbIX COCTaBOB

25. AkycTrdeckre MaTepralibl: 3BYKOMOTIIOMAIOIINE U 3BYKOU30JIIUOHHBIC

26. Metamumnyeckue Marepraibl. OCHOBBI IOTY4EHUS YyT'yHa U CTaJIH.

27. Vznenust 13 4epHBIX METAIJIOB.

28. YrinepoaucThie U JIETUPOBAHHBIE CTAJIU: COCTaB, CBOMCTBA, KIACCU(PUKALIMS, MAPKUPOBKA,
MEXaHUYECKUE XapaKTEPUCTHKH.

29. DppekTUBHOCTh MPUMEHEHHS IEPEBSIHHBIX KOHCTPYKITUH.

30. 3amuTa nepeBIHHBIX KOHCTPYKIUN OT THUCHHUS.

31. 3amuTa 1epeBAHHBIX KOHCTPYKIHUNA OT BO3TOpaHHUsL.

32. TIKM crnenuaisHOTO Ha3HAUCHUS B CTPOUTEILCTBE.

33. TpancnopTUpOBaHUE U MOHTAXX MaTEpUAJIOB.

34. ®u3NKO-MEXaHUYECKHE CBOMCTBA IIACTMACCOBBIX CTPOUTEIBHBIX KOHCTPYKIUIA

35. TBepacHUE NOpTIAHALICMEHTA.

36. [TocTostHHBIE HATPY3KH B CTPOUTEIBHBIX MaTepUalIax.

37. HopmaTuBHBIE U pacyeTHbIE 3HAUEHUS COPOTUBIICHUI MaTepHalioB U Harpy3oK.

38. YcuiieHne cocTaBHBIX JIEPEBSIHHBIX OAJOK.

39. KoHCTpyKIIMOHHBIE MJIACTMACChI, CHHTETUYECKHE CMOJIBI.

40. KoHCTpyKIIMOHHBIE IIacTMAcChl. Bo3qyxoHenpoHHIIaeMble TKaHH.

KoHTpoJib camocTosiTe/IbHOMH padoThI CTY/ICHTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBaTENIEM B ayIUTOPUH.

[TpenycMoTpeHsl cienyromue BUAbI KOHTPOJIS: coOeceloBaHHMEe, OLIEHKA BBITOJIHEHUS
JIOKJIa[ia ¥ €T0 MPE3CHTALNH.

ITonpoOHbIE KpUTEpUU OLIEHUBAHH KOMIIETEHLUH NpuBefeHbl B DOHAE OIEHOYHBIX
CPEZCTB JUIs IPOBEICHMS TEKYILEW U MPOMEKYTOUHON aTTECTaLlUN.

Cnucok gureparypsl 1 BoinojneHuss CPC

IlepeyeHb 0CHOBHOI JTUTEPaTyPbI

1. HlysaeBa E.A. MarepuanoBeaenue [DneKTpoHHBIN pecypc]: HeMeTalIMYecKue Hu
Komno3uonuele Matepuansl. Kypc mnexknuit/ IllyBaea E.A., IlepmunoB A.C.—
DOnekTpoH. TekcToBble maHHble.— M.: Mznatenbckuit Jlom MUCuC, 2013.— 77 c.—
Pexxum moctyma: http://www.iprbookshop.ru/56261.— DbC «IPRbooks», mo maposto

2. Typununa B.JO. MarepuanoBenenue [DneKTpoOHHBIH pecypc]: MeXxaHU4YecKHe CBOMCTBa
MeTaiioB. Tepmuueckas o0paboTka MetamuioB. CriennaiabHble CTAIN 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

ITepedyeHnb 10NMOJHUTENBHON JTUTEPATYPHI
1. MartepuanoBeneHue [DNeKTpoHHBIA pecypc]: yuebnoe mocobme/ HO.IT. 3emckoB [u
Ip.].— ONEeKTpOH. TEKCTOBBIE JaHHbIe.— BopoHex: BopoHexXckuil rocynapcTBEHHBIN
YHHUBEPCUTET WHXEHEepHBIX TexHojorui, 2013.— 200 c.— Pexum pocryna:
http://www.iprbookshop.ru/47426.— 3BC «IPRbooks», 1o mapoJiro.
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MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHU S POCCUMCKOM
OEJNEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPEX/IEHUE BBICILIEI'O OBPA3OBAHN
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

Meroanuyeckue ykasaHus
IO BBITTOJIHEHUIO KYPCOBOTO MPOCKTA
o nucruruinae «CoBpeMeHHBIE CTPOUTENbHBIE MaTePHAIbI U KOHCTPYKIIUK
JUTst cTyeHTOB HanpasieHust moarotoBku 08.04.01 CtpoutenbcTBo
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COJEPKAHME

BBEJIEHUE

1. Lenb u 3a1aun U3ydeHHs AUCHUIUTAHBI

2. ®opMyIMpOBKaA 3aJ]aHUS U €T0 00BEM

3. O6ume TpeOoBaHUs K HAMCAHHUIO U O(POPMIICHHIO PAOOTHI
4. PexOMEHalMY TI0 BBIITOJHEHHIO 3a/IaHHs

5.IlepeueHb OCHOBHOM U JAOMOIHUTEIBHOMN JIUTEPATYPhI, HEOOXOAUMOH /111 OCBOCHUS
JUCHUTITUHBI
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BBEJIEHUE
1. Hess u 3a7a4n u3y4eHUs: AUCHHUILIMHBI

HCJBIMI/I OCBOCHHA  JUCHHUIIIIMHBI <<COBpeMeHHBI€ CTPOUTCJIBHBIC  Marcpualibl U
KOHCTPYKIUKN» ABJIAIOTCA:

- IPUBUTHUEC CTYACHTAM TBEPABIX 3HAHWH 110 TEOpHUU CTPOUTCIbHBIX MaTCpUaioB

- hOopMUPOBaHUS Y CTYICHTOB MIPEICTABICHUS O B3aUMOCBS3HM Marepraia U KOHCTPYKIIHUH,
NpeAONpeAeIoneld BBIOOP U ONTHMU3ALUIO CBOMCTB CTPOUTEIHHOIO Marepuaia, UCXous
U3 YCIOBUH 3KCIUTyaTalli KOHCTPYKIUHN U TpeOyeMOi J0ITrOBEeYHOCTH

- OBJIaACHHUE CTYACHTAMKU MPAKTUYCCKHUMHU MCTOAAMH  OIIPEACICHUA IIPOYHOCTH,
KECTKOCTH, yCTOﬁHHBOCTH CTPOUTCIIbHBIX MAaTCpHUajioB

- Pa3BUTUC CTYACHTAMH LCJIOCTHOI'O WM KOMILICKCHOT'O MPCACTABJICHUA IMPOCKTHUPOBAHUA,
H3TOTOBJICHUS, MOHTAXa, SKCILTyaTallul CTPOUTCIIbHBIX MAaTCPHUAJIOB

3aﬂa‘laMI/I HU3Yy4CHUA JUCHUIIINHBI «COBpeMeHHHe CTPOUTCIIBHBIC MATCpHUaJIbl H
KOHCTPYKIHH» ABJIAIOTCA:

- ONpe/eJCHHWE CTPOWTENBHBIX MAaTepuaoB, CHCTEMAaTH3alUs M KiIacCH(pHUKAIus
00BEKTOB, X UCCIIEIOBaHUs, YTOUHEHHE 001aCTH PALlMOHAIBHOTO IPUMEHEHHS, @ TaKXKe
IIEPCIEKTUB Pa3BUTHUS U IIyTEH COBEPIICHCTBOBAHUS;

- TPEICTaBIIEHUE TEOPETUUYECKUX IOJIOKEHUM, M3Yy4EHHE COCTaBa, CTPYKTYpbl U
TEXHOJIOTMM IIOJIyYE€HUSI OCHOBHBIX CTPOMTEIBHBIX MAarTe€pHaoB C 3aJaHHBIMU
CBOMCTBaMHU U3 MPUPOJHOTO U TEXHOTEHHOTO ChIPbS, CYIECTBYIOIINX METO0B KOHTPOJIS
CBOMCTB M KadeCTBa CTPOUTENIbHBIX MaT€pUalIOB, PACUETHBIX U KOHCTPYKTUBHBIX CXEM,
METO/I0B, OCHOBHBIX NPHUHIMIIOB TMPOEKTUPOBAHUS CTPOMUTEIBHBIX MAaTEpUajoB C
(GU3nYEeCKUM COIep)KaHUEM pelllaeMbIX HHKEHEPHBIX 3a/1a4;

- Hapa60TI<y MPAaKTUYCCKHUX U MCTOAUYCCKHUX HABBIKOB IIPHUMCEHCHUSA CTPOUTCIIBHBIX

MaTepHUAJIOB IIPU MPOECKTUPOBAHNUH 3/1aHUN U COOPYKEHUN;
- (hopMHpOBaHNE HEOOXOAMMOM MHKEHEPHOM HHTYUIIMU U TJIa30Mepa.
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2. ®opMyJIMPOBKA 3aJ1aHUSI U €ro 00beM

TemaTnka KypcoBOro npoekra:

1. Pacuer koHcTpykuuu. IIpumeHeHHE NOIMMEPHBIX KOMIIO3UIMOHHBIX MaTEpUAIOB B

CTPOUTEIILCTBE.

2. Pacuer koHcTpykuuu. CoOBpeMEHHBIE KpOBEJIbHBIE MaTepuanbl B IPOU3BOJCTBE
KPOBEJBHBIX PadOT.

3. Pacuer koHcTpykuumu. IlonumepHble BemiecTBa, (HU3MKO-XMMHUYECKHE CBOWCTBA M

OCOOEHHOCTHU CTPOEHHSI.

4. Pacyer KOHCTpyKUMHU. MeXaHNYECKHEe CBOMCTBA MIACTMACCOBBIX KOHCTPYKIIMH.

5. Pacuer xoHcTpykiuu. IlepepaboTka 1 IpUMeHEHNE OTXO/10B APEBECUHBI U IJIACTMAcC B

CTPOUTEIILHBIC U3/IETIHS.

6. Pacuer xoncTpykumu. IlomumepHble BemiecTBa, (HU3UKO-XMMHYECKHE CBOWCTBA M

0COOEHHOCTH CTPOCHMSI.

7. Pacuer koHcTpykuuu. [IpumeHeHHE NOJMMEPHBIX KOMIIO3ULIMOHHBIX MaTEpUaoB B

CTPOUTEIILCTBE.

8. Pacuer koHCcTpykumu. OCHOBHBIE BHIBI JIPEBECHO-TIOJIMMEPHBIX MAaTEpPHAJIOB,

IIPUMEHSEMBIX JUIsl CTPOUTENBHBIX KOHCTPYKLIAH.

9. Pacuer xoHcTpykunu. OCHOBHBIC BUIBI JAPEBECHBIX MAaTEPHUATIOB, NMPUMEHSEMBIX IS

CTPOUTENIBHBIX KOHCTPYKLIUH.

10. Pacuer  koHCcTpykumu. JKene300€TOHHbIE  KOHCTPYKIMH, HpPUMEHSIEMbIE B

IIPOMBIIITIEHHOM CTPOUTEIILCTBE.

11. Pacuer koHcTpykuuu. KOHCTpyKIIMOHHAs TpEBECUHA.

12. Pacuer xoHcTpykuuu. Chnenuduyeckue CBOICTBa CTPOUTEIbHBIX JKEIE€300€TOHHBIX

KOHCTPYKLUH.

13. Pacuer xoHcTpyKImu. OCHOBHBIE BUbI BCIEHEHHBIX U a30HANIOIHEHHBIX TUIACTMACC U

UX IPUMEHEHHE B CTPOUTEIILCTBE.

14. Pacuer KOHCTpyKUMH. VIHHOBalMOHHBIE BSKYIIME COCTaBbI, IPUMEHEHHE B

CTPOUTENIbHBIX KOHCTPYKLIUSX.

15. Pacuer koHCTpyKIMH. TepMo-MexaHHUECKOe MOBEIEHHE MIACTMACCOBBIX KOHCTPYKIIUH.

16. Pacuer xoHCTpyKIuu. BrusHHe TemmepaTypbl Ha KOHCTPYKIMH W3 JIPEBECHHBI WU

IJIaCTMAcC.

17. Pacuer KOHCTpYKIMHU. 3alIUTa MOJIUMEPHBIX KOHCTPYKLUNA OT BO3rOpaHUsl, HErOprovKe

IIOJIMMEPHBIE KOMIIO3UIIMOHHBIE MaTEpUAIbl B CTPOUTENBCTBE. PacueT KoHCTpyKIuit

18. PacueT KOHCTpPYKIMH. 3alIMTa COBPEMEHHBIX IPEBECHBIX KOHCTPYKIIHIA OT THUEHHUSI.

19. PacueT KOHCTPYKIMH. DKCIUTyaTalusl IePEBIHHBIX U MIACTMACCOBBIX KOHCTPYKIIUH.

20. Pacuer koHcTpykumu. [lommmepHbIe HaHOKOMITO3WTHI CHEIMAIbHOTO HA3HAYEHUS B

CTPOUTEIILCTBE.

21. Pacder koHCTpYKIIMU. KOHCTPYKIIMOHHBIE MJIACTMACCHI, COBPEMEHHBIE CTEKJIOTUIACTHKH

IIPUMEHEHNE B CTPOUTEILCTBE.

22. Pacuer koHCTpyKumH. KOHCTPYKIIMOHHBIE WHHOBAIIMOHHBIE MaTepHAIBI OIPEEIICHUE,

IIPUMEHEHNE B CTPOUTEILCTBE.

23. Pacuer xoHcTpyKimu. HaHOKOMIIO3WTHBIE MaTepHallbl U TUIACTMACCHI NMPUMEHEHHE U

CBOMCTBA.

24. Pacuer xoHcTpykiuu. [lommMmepHBIE W METAJUIOTIOIMMEPHBIE KOMIO3HTHI, (U3HUKO-

XMMHUYECKHE CBOMCTBA M OCOOCHHOCTH PUMEHEHUS B CTPOUTENBCTBE.

25. Pacuer koHCcTpykinmu. [IppMeHeHNE KOMITO3UITMOHHBIX MaTEpHAIOB B CTPOUTEIIHCTBE,

BU/Ibl KOHCTPYKLIUN U3 HUX.

26. Pacuer koHcTpykimuu. OU3NKO-XUMUYECKHE CBOMCTBA JAPEBECHUHBI, ONPEACIAIONINE e

IIPUMEHEHUE B CTPOUTENBHBIX KOHCTPYKIUAX.

27. Pacuet koHCTpyKIMH. CyXue CTpOUTEIbHBIE CMECH MECTHOT'O IIPOU3BOJICTBA B PETHOHE.
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28. Pacuet koHCTpyKIMH. MeXaHHUECKUE CBOICTBA jKeIe300€TOHHBIX KOHCTPYKIIHHA.

29. Pacuet koHCcTpyKIHH. COBpeMEHHBIE KOHCTPYKIIMH U3 Ta30- PruOpoOETOHOB.

30. Pacuer xoHcTpyKkuuu. [Ipo4HOCTD APEBECHHBI U TUIACTMACC.

31. Pacuer koHcTpykuumu. OCHOBHBIE BHUJIBI COBPEMEHHBIX HEKOHCTPYKLMOHHBIX
CTPOUTENBHBIX MaTEPHAJIOB, IPUMEHIEMBIX B CTPOUTEIILCTBE.

32. Pacuer koHcTpykumu. JKecTKOCTh M TBEpJOCTh IUIACTMACC M JpeBecuHbl. Pacuer
KOHCTpYKUMU. CpaBHEHHE TEPMO-MEXaHUYECKOTO IOBEICHUS, METAJUIONOIMMEPHBIX,
OETOHHBIX U JKe€JI€300€TOHHBIX KOHCTPYKLUH.

33. Pacuer KoHCTpyKuuH. BrusHue yCIOBHII JKCIUTyaTalud M TEeMIIEpaTypsl Ha
JIOJITOBEYHOCTh CTPOUTENIBHBIX KOHCTPYKIIMH.

3 CTPYKTYPA PABOTHBI

B meromuueckux ykazaHUSX HW3JIOKEHA IIOCIICAOBATEIbHOCTh BBITIOJIHEHUS, B COCTaB
KypCOBOTO ITPOEKTA BXOJIHT:
- THUTYJIBHBIH JIKCT;
- 3aJlaHUC Ha BBITIOJHEHUE KYPCOBOTO IMPOCKTA;
- OT3BIB;
- CofIep’KaHue KypCOBOT'O MPOEKTA;
BBCJICHUE;
OCHOBHasI 4acTh.
3aKJII0YCHHE (BBIBOJIBI);
CIIMCOK HCITOJIb30BaHHBIX UCTOUYHUKOB;
- TPUJIOKEHHE.

OCHOBHBIMHM dTanlaMy BBIIIOJIHEHHS KYpPCOBOT'O IIPOEKTA SIBIISFOTCS:
- Bb160p TEMBI KypcOBOTO MPOEKTA.
—  Onpeznenenue ey U 3aad KypcoBOIo MPOEKTa.
—  CocraneHue IIaHa KypcoBOro IIPOeKTa.
—  H3yueHue HEOOXOAUMOM TUTEPATYPHI.
—  Ilonbop ¢pakTuyeckoro Marepuana, ero aHajaIu3.
—  OdopmieHne KypcoBOro InpoeKTa.
—  3ammura KypcoBOTO IPOEKTA.

4 PexoMeHaanum no BbINOJHEHUIO 3aIaHUS

ITo 'OCT 7.32-2001 TekcT neuyaraercs Ha OHOM CTOpOHE JucTa Oenoit Oymaru gopmara
A4 uepes nonropa unTepBana. Liser mpudra - yepHsiil. Pazmep mpudra (kers) - He MeHee 12.
OO6brynas npaktuka - kerb 14. TOCT e onpenenser tun mpudTa, HO o0buHO - Times New
Roman.

Pa3meps! noneit: mpaBoe - 15 MM, BepxHee u HrkHee - 20 MM, JieBoe - 30 MM.

Crpanuisl paboTel HyMepYIOTCsS apabckuMu IudpaMu (Hymepanus CKBO3Has MO BCEMY
TekcTy). Homep crTpaHHIbl CTaBUTCS B NIPaBOM YIVIy HUKHETO KOJIOHTUTYIa 0€3 TOYKH
(ITpunoxenue 1). TUTyAbHBIA JUCT BKJIIOYAETCS B OOIIYI0 HyMepalMio, HOMEp Ha HEM He
CTaBUTCS.

ITo TOCT 7.32-2001 raBel OCHOBHOM 4YacTH pPabOThl HE SBISIOTCS CTPYKTYPHBIMHU
AIIEMEHTaMH - TaKUM 3JIEMEHTOM (Hapsay C COJep:KaHHUEM, BBEIEHUEM, 3aKIIOUEHUEM, CITUCKOM
MCIIOJIb30BaHHBIX MCTOYHUKOB, MPHJIOKEHUEM M [p.) SABJSETCS TOJIBKO BCS OCHOBHAs 4acTb B
nenom. Ilo 'OCT 7.32-2001 3arofoBKM CTPYKTYPHBIX 3JIEMEHTOB pPAa0OTHI pacrojaraimT B
cepeliHe CTPOKHM 0€3 TOYKM B KOHIIE M IE€YaTalOT 3arjaBHBIMH OyKBaMHU 0O€3 MOAYCPKUBAHUS
MOJTY>KUPHBIM TIpudTOM. KaXKIb1ii CTPYKTYPHBIN 3JIEMEHT CJIETyeT HAYMHATh C HOBOW CTPAHHIIBI.

76



I'maBel MOTYT nenuThCS Ha maparpadbl, KOTOpbIe B CBOIO OYepelb MOTYT JEJIUTHCS Ha
MYHKTHI ¥ TIOAMYHKTHI (M 00J1€e MEJIKUE pa3/iesibl).

Howmep maparpada cocTouT W3 HOMEPOB INIaBbl M maparpada B IIaBe, pa3/IeleHHBIX
TOYKOH. B KOHILle HOMepa TOuka He CTaBUTCS. AHAJOIMYHBIM 00pa30M HYMEPYIOTCS U ITyHKTHI B
naparpade (Hanpumep: 2.4.2 Ananu3 pe3yabraToB). B npuHImne, 1omyckaeTcs Haluyue B IJIaBe
BCEro oHoro naparpadga, a B naparpage - ogHoro nyHkra. B stom ciyuae maparpad u myHKT
BCE PaBHO HYMEPYIOTCS. 3aroyioBKu naparpaoB, MYHKTOB M HOAIYHKTOB CJEIyeT Nedyararh C
a03alHOro OTCTyNa ¢ IPOMMCHONW OyKBbI 0€3 TOUKHM B KOHILE, HE moxdyepkuBas. Eciu 3aronoBok
COCTOMT M3 JIByX NpPEUIOKEHUN, MX pa3lessitoT Toukoil. IlepeHochl €l0B B 3arojoBKax He
JIOITyCKAIOTCA.

Pa3mep ab3anHoro orcryna 15mm.

PaccrosiHue Mexy 3arojloBKOM U TEKCTOM JOJDKHO OBITh paBHBIM 3 WM 4 MHTepBalaM
(15 mm). Ecir pedpepar, KOHTpOIbHAS WITM JUILIOM HAlleYaTaHbl HHTEPBAIOM 1,5, TO 3TO 3HAYMHT,
YTO PAaCCTOSIHUE MEX Y 3ar0JJOBKOM M TEKCTOM PaBHO OJHOM ITyCTOH CTpOKe.

I[To TOCT 7.32-2001 3aronmoBox COHAEPXAHWE mnwumercs 3armaBHbIME OyKBaMu
HocepeuHe CTPOKH.

ConepxaHue BKIIOYAeT BBEICHHE, HAaMMEHOBAaHHE BCEX INIaB, maparpadoB, MYyHKTOB,
3aKJIIOUYEHHE, CIUCOK MCIOIb30BAHHBIX MCTOYHUKOB U HAMMEHOBAHHE NMPUIIOKEHUH C yKa3aHUEeM
HOMEPOB CTPaHMUII, C KOTOPBIX HAYMHAIOTCS 3TU AIEMEHTHI PaOOTHI.

[To T'OCT 2.105-95 HaumeHOBaHMS, BKJIOYEHHbICE B COACp)KAHUE, 3alKCHIBAIOT
CTpOYHBIMH OykBamu, HaunHas ¢ nponucHoi Oyksel. [OCT 7.32-2001 »TOT BOmpOC HHMKaK HE
peramMeHTUpyeT U NOCKoIbKY oH umeeT npeanourenue nepeq 'OCT 2.105-95, To B npuHuune,
BCE€ OCTAETCs Ha yCMOTPEHUE aBTOpa.

ITo I'OCT 7.32-2001 Ha Bce pUCYHKH B TEKCTE JOJKHBI OBITh JaHbl CCHUIKH. PUCyHKH
JIOJDKHBI  PAcIioylararbCs HENOCPEACTBEHHO IIOCHIE TEKCTa, B KOTOPOM OHM YIOMHHAIOTCS
BIIEPBbIE, WM Ha ClleAyIoLIel cTpaHulle. Pucynku Hymepyrorcs apaOCKuMu 1u@ppamu, Ipu 3TOM
HyMepalus CKBO3Has, HO JIOMYCKaeTcs HyMepoBaTb W B IpeAenax pasaena (massl). B
MIOCJIEHEM CIIydae HOMEp PHUCYHKAa COCTOMT W3 HOMEpa paszzena M IOPSAKOBOIO HOMeEpa
WUTIOCTpAllK, pa3ieleHHbIX Toukod (Hampumep: Pucynokx 1.1). Ilogmucs k puCYHKY
pacronaraercs og HUM nocepeause crpoku. CiioBo «PucyHok» nuiercs noaHoctso. [loanuce
JIOJKHA BBIITISLIETh Tak: PucyHok 2 - Ctpykrypa pupMmsl.

ITo TOCT 7.32-2001 Ha Bce TaOMUILI B TEKCTE MOJDKHBI OBITH CCHUIKH. Ta0muia JoJnKHA
pacnosararbCsi HEOCPEICTBEHHO MOCJe TEKCTa, B KOTOPOM OHA YIIOMMHAETCS BIEPBBIE, UM Ha
cienyromei crpanuie. Bee Tabnuubl HymepyroTcs (HyMmepauus CKBO3Has, MO0 B mpeaenax
paszena - B MOCJIEAHEM Cly4yae HOMeEp TaOJMIbl COCTOMT M3 HOMEpa pasfesia M IMOPSIIKOBOTO
HOMEpa BHYTPM pasjiesia, pasfeleHHbIX Toukoi (Hampumep: Tabmuna 1.2). CnoBo «Tabmuua»
MUIIETCS TOJMHOCThI0. Ha3Banue Tabmuibl clieayeT moOMelarh Haj TaOnuied cieBa, 0e3
a03a1HOro OTCTyNa B OJIHY CTPOKY C €e HOMepoM uepe3 Thpe (Harmpumep: Tabnuua 3 - Jloxonsl
¢upmbl). Touka B KOHLIE HA3BaHUS HE CTaBUTCS.

IIpu mepeHoce TaOMUIBI HA CIEAYIOIIYIO CTPaHMILy Ha3BaHHE MOMEIIAIOT TOJBKO HaJ
NEPBOM YaCThIO, IPU 3TOM HIDKHIOI TOPHU30HTAIBHYIO YEPTY, OFPAHUYMBAIONIYIO TIEPBYIO YacCTh
TaOIMIIbI, He TPOBOAAT. Hax npyrumMu dacTsMu Takxke cieBa nuuryT cioBo «lIpogomkenue» u
yKa3bIBatoT HoMep Tabmuisl (Hanpumep: [Iponomkenue Tadmauust 1).

ITo T'OCT 7.32-2001 hopmynbl M ypaBHEHHS CIIEAYET BBLACTATH U3 TEKCTA B OTAEIbHYIO
cTpoky. Han u mon kaxaoi gopmynoil nin ypaBHEHHEM HYKHO OCTaBUTH IO MYCTOH CTPOKE.
Ecnu ypaBHeHME HE yMeIaeTcs B OJIHY CTPOKY, TO OHO JIOJDKHO OBITh IEPEHECEHO MOCIe 3HaKa
paBeHCTBa (=) WM MOCIe 3HAKOB IUTIOC (+), MUHYC (-), YMHOXKEHHUS (X), AeTeHUS (:), WIH IPYTHX
MaTeMaTH4YeCKUX 3HAKOB, NPUYEM 3TOT 3HAK B Hauyaje CIEAYIOLIEH CTpOKH NOoBTOpsoT. [Ipn
nepeHoce (opMyiabl Ha 3HaKe, CUMBOJIM3UPYIOIIEM OIEpalvio YMHOXXEHUS, IPUMEHSIOT 3HaK
«Xn.

Ecnu HyXHBI OACHEHMs K CHMBOJIaM M KOG GUIMEHTaM, TO OHU IPUBOJATCS cpa3y MOJ
(dopmysoii B TOI ke MMOCIIeI0BaTeIbHOCTH, B KOTOPOIl OHU UAYT B (hopmyre.
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Bce dopmynsr Hymepyrorcs. OOblYHO Hymepalusi CKBo3Has. Homep mpocraBisieTcs

apabckuMu nudpaMu B KPYIJIbIX CKOOKaX B KpatHEM MPaBOM TOJIOKEHUH Ha CTPOKE.
A =a:b(l)

Jomyckaetcst Hymepanusi GopMyll B npejaenax pasnena. B atom ciiydae Homep (hopMysibl
COCTOMT W3 HOMEpa pasjiesia M TMOPSIKOBOTO HOMEpAa BHYTPH pasliena, pa3felIieHHBIX TOYKOH,
Harpumep: (1.4).

I[lo TOCT 7.32-2001 cmnucok Jsureparypbl JOJDKEH  Has3biBaTbesl — «CIMCOK
UCIIOJIB30BaHHBIX HCTOYHUKOB». [lo T'OCT 7.32-2001 cBemeHus 00 HMCTOYHHKAX CIIETyeT
pacmonararh B MOPSIIKE MOSBICHUSI CCHUIOK HA UCTOYHUKH B TEKCTE M HYMEPOBaTh apaOCKUMU
nrdpamu 6€3 TOUKH | 1eyararb ¢ ad3aIHOro OTCTYIIA.

TocymapcTBenHOTrO cTaHmapTa Mo 0(GOPMIICHHIO CITUCKA JTUTEPATYPHI HET, HO CYIIECTBYET
oOuienpuHaATas npakTuka. Hanpumep, mpuUHATO UCTOYHUKH B CIHCKE JIMTEPATYPHI pacroiararb B
angaBUTHOM  TOpsAKEe  (OTHOCHUTENBHO  3arojlOBKa  COOTBETCTBYIOIICH  HCTOYHUKY
oubmuorpaduueckor 3amucu). Ilpm sToM HeE3aBUCMMO OT an¢aBUTHOTO IMOPSAKAa BIEPEId
OOBIYHO UAYT HOPMATHBHBIC aKTHI. VICXOIS M3 3TOr0 MOXKHO CUHTATh YCTOSIBIIUMCS IPABUIIOM
CIEIYIOIUNA MOPSAIOK PACTIOIOKEHHSI HCTOYHUKOB:

L HOPMAaTUBHBIC aKTHI,

o KHUTH;

° IeyarHast IEpUOaUKa;

o WCTOYHUKH Ha DJIEKTPOHHBIX HOCHUTEIIAX JIOKATbHOI'O JOCTYIIA;

° HMCTOYHUKH Ha DJIEKTPOHHBIX HOCHUTEIAX YIAJIECHHOTO Ja0cCTyma (T.€. MHTEpHET-
HCTOYHHKH).

B kaxnom paszgene cHavana WAYyT WCTOYHUKM HA PYCCKOM f3BIKE, a IMOTOM - Ha
WHOCTPAHHBIX SA3bIKaX (Tak ke B aj(aBUTHOM MOPSIKE).
HopmaruBHbIe akThl pacnoaratoTcsi B CISAYIOEM MOPSIIKE:

o MEXyHApOJHbIe aKThl, paruduuupoBaHHble Poccueil, mpuyeM cHayajia HIYT
nokymentsl OOH;

. Koncturynusa Pocenn;

. KOJICKCHI;

. (benepanbHbIe 3aKOHBI;

. ykassl IIpesunenra Poccun;

o nocra”osneHus [IpasurenscrBa Poccuu;

o NpPUKa3bl, MUCbMa U T1p. YKa3aHUs OTAEIbHbBIX (hefiepabHbIX MUHUCTEPCTB
Y BEJIOMCTB;

. 3aKOHBI CyOBbekTOB Poccuu;

. pacnopsbKeHus T'y0epHaTopoB;

. pacnopspkeHrs 0071acTHBIX (pecyOIMKaHCKUX ) TPABUTENbCTB;

. cyneOHasi mpakTHka (T.e. MOCTaHOBJIEHHS BepXOBHOro M MpOYMX CYyIOB
Poccun);

J 3aKOHOZATeIbHbIE aKThl, YTPATHUBILINE CHITY.

denepanpHbIe 3aKOHBI CIEAYET 3alUChIBaTh B (hopmare:

@denepanbHblil 3akoH OT [mara] Ne [Homep]| «[Ha3Banue]» // [opHUIHATBEHBI HCTOUHUK
MyOIMKaIluu, TO, HOMED, CTaTh |

3aKoHBI pacronaraloTcss He 1Mo andaBuUTy, a MO Jare MNPUHATUSA (TOANUCAHUS
[Ipesunentom Poccun) - Briepeau Oosee crapeie.

Ecnu npu Hamucanuu paboThl MCTIOIB30BANICS 3aKOHOIATENbHBIN COOPHUK WM WU3aHHE
OTJEJIBHOTO 3aKOHA, B CIIMCOK JIUTEPaTyphl BCE PaBHO CIIEAYET 3almucarh 3aKOoH (MpUKa3 U T.II.) C
yKa3aHueM O(HIMaTbHOTO HWCTOYHHMKA myOnukamuu. [lns ¢denepanbHBIX aKTOB TaKUMU
HUCTOYHUKaMH siBisitoTes: «CoOpanue 3akoHoatenbeTBa Poccniickont @enepanumny, «Poccuiickas
razera», «Cobpanue akroB [Ipesunenra u [IpaBurensctBa Poccuiickoit @eneparum» u p.
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OOmmii o0beM paboThl MOKEH cocTaBiATh 25-30 nmcroB. BapuaHT BhIOMpaeTcs mo
nocienHen nudpe 3a4eTHON KHUKKH.

HOCJIIEAOBATEJBHOCTD BBIIIOJIHEHUA 3AIAHUA

JUis yCHEIIHOrOo M CBOEBPEMEHHOI'O BBIINOJIHEHUS KOHTPOJIBHON pabOThl HEOOXOIMMO
coOroaTh ONPENEIIEHHYIO MOCIEI0BaTeIbHOCTh U METOJUYHOCTh B pabdore. B cBsA3u ¢ 3TUM
nepuoJ| pa3paboTKU LeNeco00pa3Ho pa3AeauTh Ha 3Tallbl: — HOATOTOBUTENBHBIN dTan. M3yuenue
U paz0op 3a7aHus1, 3HAKOMCTBO C IPUMEPAMHU U3 CIICUAILHON U IEPUOAMYECKOM JINTepaTyphl; —
nepexof] OT MPEUIOKEHHOM CXeMBbl 3[JaHMsl K 3CKU3HBIM YepTe’KaM, BBINOJIHAEMbIM B 33aHHBIX
MmacmTabax; — AeraibHas pa3paboTKa M BBINOJHEHHE YepTexel; — rpaduyeckoe opopmieHue
yepTexei, opopMiIeHne NOSICHUTENbHOM 3aluCKU.

5. YueOHo-MeTOAMYeCKOe U MH(OPMAIITUOHHOE 00ecTiedyeHHue U CIIUTIHHbI
5.1. IlepeyeHb OCHOBHOH H /ONOJIHUTEJIbHON JHUTEpPaTypbl, HeOOXOAMMOM s
OCBOEHMS THCIMIIJIHHBI
5.1.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPbI:

1. I[lyBaeBa E.A. MarepuanoBenenue [DIEKTPOHHBIM pecypc]|: HEMETaUIMYeCKue |
koMro3unmoHHsle Marepuansl. Kypc nexuuit/ HlyBaeBa E.A., IlepmunoB A.C.—
DneKkTpoH. TeKCcToBble AaHHbIe.— M.: Uznmarensckuit JJom MUCuC, 2013.— 77 c.—
Pexum noctyna: http://www.iprbookshop.ru/56261.— 3BC «IPRbooks», mo mapoito

2. Typwmna B.}O. MarepuanoBenenue [DIEKTPOHHBIN pecypc|: MEXaHHMUYECKHUE CBOMCTBA
MetaioB. Tepmuueckas o0paboTka MerauioB. CrienMaiabHble CTAIH U CIUIAaBbL. Y4eOHOe
nocobue/ Typumuaa B.FO.— DnexTpoH. TekcToBble naHHbie.— M.: M3narenbckmii JJom
MUCuC, 2013.— 154 c.— Pexxum noctyna: http://www.iprbookshop.ru/56262.— 5bC
«IPRbooksy, mo maposto

5.1.2. IlepeyeHb JONMOJIHUTEIbHOM JUTEPATYPbI:

1. MarepuanoBeaenue [OnekTpoHHBIH pecypc]: ydeOHoe mocobue/ HO.II. 3emckoB [u
Ip.].— DNeKTpoH. TEeKCTOBbIE NaHHbIe.— Boponex: Boponexckuil rocynapcTBeHHBIN
YHUBEPCUTET HWH)XEHEepHbIX TexHonoruii, 2013.— 200 c.— Pexum pocryna:
http://www.iprbookshop.ru/47426.— 3BC «IPRbooks», o mapoito
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