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BBEJEHMUE

Kaxxaplii MaTepuall, UCTIONB3yEMBIH B CTPOUTENBCTBE, UMEET Pa3luYHbIe CBOWCTBA, OMpEACIIone 00-
JIACTh €r0 PALMOHAIBLHOIO IPUMEHEHHUS U BO3MOXKHOCTb COUYETaHUs C JPYTUMU MAaTEpUaIaMHU.

CBoOJCTBa CTPOUTENBHBIX MATEPUATIOB OMPEAETAIOTCS X XUMUYECKMM COCTaBOM U CTPOCHHEM.

B 3aBUCHMOCTH OT XMMMYECKOI'O COCTaBa CTPOUTENBHBIE MaTepUaa IIPUHATO JEIUTh Ha:

® opeanuyeckue (ApeBecUHa, OUTYM, IIACTMACCHI);

® JuuHepanvivie (IPUPOAHBIA KaMEHb, OETOH, KepaMHKa U T.II.);

® memannuyeckue (CTallb, IYyT'yH, LIBETHBIE METAJIbI).

VY ka0l U3 STHX TPYII MaTepHaioB €CTh CBOM clienuduyeckue cBoicTBa. Tak, opraHnveckre MaTepua-
JIbl HE BBIJCPKUBAIOT BBICOKUX TEMIIEPATYp U I'OPST; MUHEPAIBHBIE, HAIIPOTUB, XOPOILIO IIPOTUBOCTOAT JEH-
CTBHUIO OTHsI, @ METAJUIBI OYEHb XOPOLIO TPOBOSAT JIEKTPUUECTBO U TEILIOTY.

He menblie, yeM XMMUYECKHMHA COCTaB, HA CBOMCTBAa MaTepualia BIUSET €ro crpoeHue. [Ipu ogHoM U TOM

K€ XUMHUYECKOM COCTaBe MaTepuaibl Pa3InyHOr0 CTPOEHHUS 00JIaJatoT pa3HbIMU cBoiicTBamu. Hampumep,
MeJl 1 MpaMop — JIB€ TOpHBIE MOPOIbl, cocTosme u3 kapoonara kanbius CaCOz, HO MOPUCTHINA PBIXJIBIM Me

HMMEET HU3KYIO IIPOYHOCTB U JIETKO Pa3MOKAET B BOJE, a INIOTHBII MPaMOP IPOYEH U CTOEK K JIEHCTBHUIO BOJBI.

Ucxonst u3 ycinoBuii paboTel MaTepraia B COOPYKEHUH, CTPOUTENbHBIE MAaTEPHaJIbl MOXKHO Pa3JIENUTh 110
Ha3HA4YCHHUIO HA JIBE TPYIIIbL.

IlepBy!o rpynmy cCOCTaBJIsAIOT MATEPUAIbl YHUBEPCAIBHOIO TUIIA, TPUTOAHBIE JUISI HECYIUX KOHCTPYK- LIUi:
HIPUPOJHBIE KAMEHHBIE MATEPUAJIbl; HCKYCCTBEHHBIE KAMEHHBIE MAaTEPUAJIbL: IIOJIy4aEMbIE HA OCHOBE BSKYLIMX
BelecTB 0e3 oOxura (0ETOHBI, CTPOUTENBHBIE PACTBOPHI); TOIyYaeMble BHICOKOTEMITEPATypHO 00paboTKOMH
MHUHEpPAaJIBHOTO ChIPhA (KepaMHKa, CTEKI0, METAJUIbl); KOHCTPYKIIMOHHBIE TIACTMACCHI; JIECHbIE MaTEpHaIbl U
Ap.

Bropasa rpynna o0beanHAET CTPOUTENbHBIE MAaTEPUAIBI CIIEHATBHOTO Ha3HAYEHUS, HEOOXOIUMBIE IS
3aIUTHl KOHCTPYKLUI OT BPEAHBIX BIMSHUI Cpelbl, a TAK )K€ JUIS MOBBIIIECHUS SKCILTyaTAllMOHHBIX CBOMCTB
3aHUN M CO3/IaHUsl KOM(OpPTA: TEMJION3OJSAIIMOHHBIC MaTePUAIbl; AKyCTHUECKHE; THAPOU3OISIIHOHHbIE, KPO-
BEJBHBIE U TEPMETU3UPYIOIINE; OTJEIIOYHbIE, aHTUKOPPO3UOHHBIE U IIP.

1. COCTAB U CTPOEHUE MATEPHAJIOB

CTpouTenbHBIA MaTepHaN XapaKTepU3yeTcs XHMHIECKUM, MUHEPaJIbHBIM U (Pa30BBIM COCTaBaMHU.

XHUMHYECKHH COCTAB CTPOUTENHHBIX MAaTEPHAJIOB MO3BOJSET CYIAWTH O PsjI€ CBOMCTB MaTephaia: OrHe-
CTOMKOCTH, OMOCTOMKOCTH, MEXaHHMUYECKHUX W APYIHX TEXHHMUYECKHUX XapaKTEePUCTHKaX. XUMHYECKUH COCTaB
HEOPTaHWYECKUX BEIIECTB (I[EMEHTa, U3BECTH W Jp.) U KaMEHHBIX MAaTepPHaJiOB yJOOHO BBIPAXXaThb KOJHYE-
CTBOM cofepKamuxcs B HUX oKcHA0B (%). OCHOBHBIE M KHCIOTHBIE OKCHBI CBSI3aHBI MEXKy COOON u 00pa-
3YIOT MIHEPAJTbI, KOTOPBIE U OMPEIENIOT MHOTHE CBOMCTBA MaTepHara.

MuHepaabHBblil cOCTaB, HAIIPUMeED, MOKA3HIBAET, KAKWE MUHEPAIBI M B KAKOM KOJIHYECTBE COJIEPIKATCS B
BSDKYIIIEM BEIECTBE WM B KAMEHHOM MaTepuale.

@a30Bblii cocTaB MaTeprana (conep)kaHue BO3/IyXa, BIard WX JbJla B TIOpax) OKa3bIBaeT BIHMSHUE Ha BCE
CBOWCTBAa W TOBEACHNE MaTepHalia IPH dKCIUTyaTallni. B mMarepuane BBIAEISIOT TBEPABINA Kapkac, oOpa3yro-
IV CTEHKH TI0p, W TIOPHI, 3aII0THEHHBIE BO3IYXOM HITH BOJIOM.

CtpoeHne MaTepraia U3yJarT Ha TPEX YPOBHSX:

® MaKpOCTPYKTypa MaTepralia — CTPOEHHE, BUANMOE HEBOOPYKEHHBIM TIIa30M;

® MUKPOCTPYKTypa Marepuaia — CTPOEHHUE, BUIUMOE B ONTHIYECKUN MHKPOCKOIT;

® BHYTPEHHEE CTPOEHHE BEIIECTB, COCTABISIONINX MaTepral, Ha MOJEKYJSIPHOM YPOBHE, U3y4aeMOM Me-
TOJAMH PEHTTEHOCTPYKTYPHOT'O aHaJH3a, dIEKTPOHHOW MUKPOCKOITUH | T.11.

MakpocTpyKTypa MOXET OBITh CIEIYIOIINX THUIIOB: KOHTJIOMEpaTHAs, SIenCTasi, MEKOTIOPHUCTast, BOJIOK-
HUCTas, CJIOUCTAsl, PHIXJI03epHUCTas (TIOPOIIKOOOpa3Has).

Konenomepamuas cmpykmypa XapakTepHa IUIsi MaT€pPHAIIOB, MPEICTABIISIFOIINX COOOM IIIOTHOCOEIUHEH-
Hble (OOBIYHO C ITOMOIIBIO KaKOTO-HUOY/h IIEMEHTHPYIOIIETO BEIIeCTBA) OTAENbHBIE 3€PHA, YTO XapaKTEPHO
JUTS. HEKOTOPBIX BUJIOB MTPUPOTHBIX, KEPAMUIECKAX MAaTEpPUaoB, OETOHA, KOMIIO3UTOB H JIp.

Hueucmasn cmpykmypa XapakTepu3yercs HalMIueM MaKporop, CBONCTBEHHBIX Ta30- U MEHOOETOHAM, s4e-
HCTBIM TUIACTMACCaM.

Menxonopucmas cmpykmypa CBOWCTBEHHA, HAIPUMeEp, KEPAMUYECKUM MaTepHaliaM, IIOPU30BaHHBIM CIIO-
co0aM¥ BBICOKOT'O BOJIO3aTBOPEHUS U BBEJICHHS BHITOPAIOIIUX TOOABOK.

Bonoxnucmas u croucmas cmpykmypa XapakTepHa JJIs MaTepHAJIOB, COCTOSIIMX W3 BOJOKOH (CIOEB),
PacCHONIOKEHHBIX MapauIeIbHO OJHO K JIpyromy. BolloKHUCTas CTPyKTypa MpHCyIla JPEeBECHHE, CTEKIOIIA-
CTHKaM, U3ACIHIM M3 MIUHEPAILHOU BaThl U ap. CIIONCTast CTPYKTypa OTYETIMBO BBIPAXKEHA Y PYIOHHBIX, JIU-
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CTOBBIX, IJIMTHBIX MAaTEPUAJIOB, B YACTHOCTH Yy MJIACTMACC CO CIOUCTBIM HAINOJHUTENEM. J[JIs1 BOJIOKHUCTHIX U
CJIOMCTBIX MaTepHaJIOB XapaKTepHA AHU30MPOnUA — HAINYNE PAa3TUYHBIX CBONCTB B pa3HbIX HAIPaBIICHUSX,
[I03TOMY MX Ha3bIBAIOT AHU3OMPONHBIMU.

Puixnosepuucmasn cmpykmypa xapakTepHa Ui MaTEpUAJIOB, COCTOSIIIMX U3 OTAEIbHBIX, HE CBI3aHHBIX OTHO
C IpyruM 3€peH (TecoK, TpaBui U Ip.).

MuKpOCTPYKTYypa BELIECTB, COCTABIISIONINX MaTepHall, MOXKET ObITh KpUCTaJuInYecKast 1 aMmopdHasi.

Kpucmannuueckumu Ha3bIBAIOT TeNa, B KOTOPBIX aTOMBI (MM MOJIEKYJIBI) PACIOIOXKEHBI B NMPaBUIbHOM
TEOMETPUYECKOM TMOPSIKE, MPUUEM STOT OOIIUI MOPSAOK COOMOIAaeTCsl KaK JjIsl aTOMOB, PacloOKEHHBIX B
HEMOCPENCTBEHHON OJMM30CTH APYr OT npyra (OMM)KHUN TMOPSIOK), TaK M Ha 3HAYUTEIILHOM PAaCCTOSHUU
(manpHMIA MOPSAIOK).

AmopghHbimu Ha3BIBAIOT TeJa, B KOTOPBIX TOJNBKO OJMKaiimMe Ipyr K APYry aTOMBl HaxomsTcs B Oolee
WJIM MEHEe YIOPSI0UEHHOM PACIIONIOKEHUH; AaJbHUM e MOPSAJO0K OTCYTCTBYET.

Kpucranniueckue u amopdubie GOpMBI HEPEIKO SBISIOTCS JIMIIb PA3IMYHBIMH COCTOSHUSIMH OJIHOTO U
TOT0 e BelllecTBa (HalpuMep, KPUCTAJUTHYECKH KBapIl ¥ pa3iniyHbie aMopHbIe popMbl KpemMHe3EMa).

HeoauHnakoBoe cTpoeHHE KPUCTAIUIMYECKUX M aMOP(HBIX BEIIECTB ONPEACISIET W Pa3jnyde B UX CBOM-
crBax. AMopQHbIe BelecTBa, o0nagas HepacTpadyeHHONW BHYTPEHHEW dHEpTUel KpUCTAIUTH3alUuH, XUMHUYECKH
Ooree aKTHBHBI, YeM KPUCTAJUTMYECKHE TaKoro ke coctaBa. CyllecTBEHHOE pa3ininue MEXy aMOpGHBIME U
KPUCTAJUTMUECKUMH BEIIECTBAMU COCTOUT B TOM, YTO KPHUCTAJUTMYECKHE BEIECTBA MPU HAarpEeBaHUM UMEIOT
OIIpeNeNnEHHYI0O TEMIIEpATypy IUIABIECHUS, @ aMOp(pHbIE — Pa3MATYAIOTCS U TIOCTETIEHHO MEPEXOAT B XKHUIKOE
coctosiHue. [IpogyHOCTh aMOP(HBIX BEIECTB, KAK IPABUIIO, HIKE KPUCTATUTMIECKHIX, TIO3TOMY JUIS TTOTYYCHUS
MaTepuasoB MOBBIIIEHHOW MPOYHOCTH CHENHAIBEHO MPOBOIAT KPUCTAIUTU3AIINIO.

BHyTpeHHee cTpoeHMe BEIIECTB, COCTABISIOUINX MaTEpHal, OMPENENseT MEeXaHWYEeCKYI IMPOYHOCTH,
TBEPIOCTH U APYTHE BaXKHBIE CBOWCTBA MaTepHaa.

2. CTPYKTYPHBIE XAPAKTEPUCTUKHU U TAPAMETPbI COCTOSIHUSI MATEPUAJIA

OcHOBHBIE CTPYKTYypHBIE XapaKTEPUCTUKN MaTepHaia, BO MHOTOM ONPEAETSIONINE ero TEXHUYECKHE CBOM-
CTBa, - 3TO NJIOMHOCHb Y NOPUCHOCTb; BAKHEHIITNH ITapaMeTp COCTOSHUS — B1AHCHOCHIb.

ILoTHOCTD — (DU3MIecKasi BEMTMINHA, ONpeaesieMas MacCol eIUHUITE 00bEMa MaTepHraa.

B 3aBucumocTH OT TOro, Oepércs i B pacuéT 00beM TOJIHKO CaMOro BEIIECTBA, U3 KOTOPOT'O COCTOUT Ma-
Tepua, WM BeCh 00bEM MaTeprata ¢ TOPaMH U IIyCTOTAMH, Pa3IMYaloT UCHUHHYIO U CPEOHION0 HIOMHOCb.

Hcmunnas niomnocms p (r/cm®, kxr/mM*) — Macca equHUIBI 00béMa MaTepHala, KOraa B pacuér Oepércs
TOJIBKO 00BEM TBEPIOTO BEIIECTBA 9TOro Matepana V, (em3, M?):

p=_ (2.1)
Va

TakuM 00pa3oM, UCTHHHAS IIOTHOCTh XapaKTEpPH3yeT HE MaTepHall, a BEIIeCTBO, U3 KOTOPOTO COCTOHT
Matepuad, - 3T0 (pu3udecKkasi KOHCTAaHTa BEIIeCTBa.

3HaveHNe UCTUHHOM IUIOTHOCTH BEIIECTBA 3aBUCHUT B OCHOBHOM OT €r0 XMMHYECKOT0 COCTaBa, M y Mare-
pHAIOB C OIM3KUM XUMUYECKAM COCTABOM MCTHHHAS IUNIOTHOCTH MIPUOIU3UTETHFHO OTMHAKOBASI.

Cpeodnsnn niomnocmos mamepuana pm (r/cM®, kr/m*®) (ganee IIOTHOCTD) — pU3WUEcKast BETUIMHA, OIpere-
JisieMasi OTHOIIEHHEeM MacChl M (T, KT) MaTeprasia KO BCeMy 3aHUMaeMOMy UM 00BEMY Veen (CM?, M?), BKITIOUAS
MMEIoIIrecs B HEM TTOpHI U TyCTOTHI:

pm Veem

CrnenoBaTenbHO, CPEHSS IVIOTHOCTh MaTepraia MEHSIETCS B 3aBUCUMOCTH OT €r'0 CTPYKTYPBHI.

Jns ceimyunx mMatepuasioB (Tecka, meOHs, EMEHTa U T.I1.) YaCTO BBOAUTCA €L OJHO MOHSATUE - HACHIN-
Has NIOMHOCHb.

Hacvinnaa nnomuocms p, (r/cM?, Kr/M*) — OTHOILLIEHHE MAcChl MaTepHalia B HACBITHOM COCTOSHUH K €ro
00béMy. B e€ BennumnHe oTpakaercs BIMSHHUE HE TOIBKO IOP B Ka)IOM 3€pHE, HO M MEX3EPHOBBIX ITyCTOT B
PBIXJIOHACBIIAHHOM 00BEME MaTepuana.

YacTo mI0THOCTh MaTepHalia OTHOCST K IDIOTHOCTU BOABI Ipu Temiiepatype 4°C, paBHoil | r/cm®, u Torma
omnpezensieMas IJIOTHOCTh CTAHOBHUTCS O€3pa3MEpHOH BEIMUYMHOH, KOTOPYIO HAa3bIBAIOT OMHOCUMENbHOI
naomuocmoio d.

CrpoeHune MOpPHCTOro MaTepuala XapakTepu3yeTrcst oOIiel, OTKPBITONM M 3aKpBITOH nopucmocmvio, pac-
MIpeeIEHUEM TI0p 10 UX pajuycaM, CPEJHUM paglnycoM IOp U yEIbHOM MOBEPXHOCTHIO TOP.

Mopucrocts 17 (%) — creneHsb 3anoinHeHns: 00bEMa MaTepualia MopaMu:

11="<m="Ya 100, (2.3)

VGC”I

OOBIYHO MNOPUCTOCTb PACCYUTBLIBAIOT UCXOAS U3 cpe;[Heﬁ W UCTUHHOM IUIOTHOCTH Matepuala:

2.2)
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7=""=m.100 = (1 - ?®) .100. (2.4)
p p
[TopucrocTh CTPOUTENBHBIX MaTepraioB koneonercs B mpeaenax ot 0 1o 90...98% (cm. Tadmn. 2.1).

Tabruya 2.1. UcTuHHAsL, CPEIHASN IUVIOTHOCTH U MOPHCTOCTH
HEKOTOPBIX CTPOMTEIbHBIX MaTePUAJIOB

Marepuan ILoTHOCTS, KI/M’ [Mopucrocts, %
WCTUHHAS CpemHsis
Cranp 7800...7900 | 7800...7900 0,1...0,5
I'panut 2700...2800 | 2600...2700 0,5...1
Tsokénblii 6eTon 2600...2700 | 2200...2500 8...12
Kupnuu 2500...2600 1400...1800 25...45
JHpeBecnuna 1500...1550 400...800 45...70
[lenormmactsl 950...1200 20...100 90...98

[NopucrocTh MaTepuana XapakTepU3yIOT HE TONBKO C KOJIMYECTBEHHOW CTOPOHBI, HO M C Ka4ecTBEHHOM,
T.€. 110 XapaKkTepy MOop: 3aMKHYTBIE U OTKPBITHIE, MENKHE (Pa3MePOM B COTBIC M THICSYHBIE JIOIW MUJITUMETPA)
U KpyIHBIE (OT IECATHIX J0Jed MUJUTUMETpa A0 2...5 MM).

Topucmocmo s6155emcs OCHOBHOU CMPYKMYPHOU XAPAKMEPUCIUKOLL, onpedesiouell makue ceoucmasd
mMamepuana, KaKk 6000N02loujeHue, menjionpo8ooOHOCHb, MOPO30CHOUKOCHb, HPOYHOCMb, AKYCMUYecKue
ceoticmaa u op.

B psine ciiydaeB HCMONMB3YIOT BEIUYUHY OOpPATHYIO MOPUCTOCTH - Kodhgpuuuenm naomunocmu K,, (%),
XapaKTepU3YIOUINI CTENEHb 3al0HEHUsT 00hEMa MaTepraa TBEPIABIM BEIIECTBOM:

— Pm
K, = ) -100. (2.5)

BaaxHocTs B — conepxaHue Bllard B MaTepyalie B TaHHBI MOMEHT, OTHECEHHOE K €MHUIIE MacChl Ma-
Teprayia B CyXOM COCTOSTHHH. E}rJlIa)l(I-rIr(l)CTB B (%) onpenenstioT Mo hopmyire:
Bn=""""".100, (2.6)
Mceyx
rae My, — Macca MaTepuata B €CTECTBEHHO-BIXKHOM COCTOSIHUH, T; Mgy — Macca MaTepraia, BBICYIIEHHOTO
JIO TIOCTOSTHHOM MAacCCHI, T.

3. PUBNYECKHUE CBOMCTBA
dusnueckre CBOMCTBA MaTepHala XapakTepH3YIOT ero MOBEJACHUE MO JeHCTBIEM GU3NIECKUX (AKTOPOB,
MOJICTTPYIONIMX BO3JCHCTBHE BHEITHEH Cpebl U YCIOBHS pabOThl MaTepHana (JeHCTBHE BOJBI, BHICOKUX U
HU3KUX TEMIIEPaTyp H T.IL.).

3.1 I'mapodusnyeckue cBoiicTBA

CtpouTenpHbIe MaTepUAIIB B IPOIECCE UX IKCIUTYaTallui W XPaHEHUS MOJBEPTarOTCs NEHCTBUIO BOIBI HIIN
BOJSIHBIX TIapOB, HAXOASAIMMXCS B Bo3ayxe. [Ipm 3TOM MX CBOWCTBA CYIIECTBEHHO M3MEHSIOTCS. Tak, mpu
YBIQKHEHUH MaTephasia TOBBIAETCS €ro TeIIONPOBOIHOCTh, H3MEHSCTCSl CPEIHSS ITIOTHOCTD, IPOYHOCTD
npyrue cBoiicTBa. [loaToMy mpm Bcex pacuérax HEOOXOIMMO YYMTHIBATH KaK BIAXHOCTh MaTephana, TaK
€ro CoCOOHOCTH K HOIJIOLICHHUIO BJIary (BOZOMOIIIOIIEHHE U TUTPOCKOIMYHOCTB).

I'mapodunbHocTs U THAPOGOOHOCTL — CBOICTBA MOBEPXHOCTU MaTepHala Mo OTHOLIEHUIO K Boae. Me-
PO THAPOGHITBHOCTH ¥ TUAPOGOOHOCTH CITy)KUT SHEPTHSI CBSI3H MOJIEKYJT BOJIBI C IIOBEPXHOCTHIO BELIECTBA, U3
KOTOPOTO COCTOUT MaTepHaJl.

Tuopogunvruie (ot rped. phileo - nr060) MaTepruabl UMEIOT BBICOKYIO CTEIICHB CBSI3H C BOJIOM, a 2udpo-
@obuvie (ot rped. phobos — crpax) MaTepuasbl UMEIOT HU3KYIO CTEIICHb CBSI3U C BOJIOM.

KanunnspHoe BcacbiBanue (0T jiart. capillaris - BoocsiHOH) — ciocoOHOCTh MaTepualia BcachiBaTh U Tie-
peaaBath IO CBOEH TOJNIIE BJIATY C ITOMOIIBIO TOHKUX KaMJUIPHBIX 1Mop. ['uapoduisHble MaTepraibl, nMe-
IOIIME MEITKME MOPbI M KalMJUIIPHBIE KaHAJBI, HAIIPHUMEp, KHUPIINY, TIPH COMPUKOCHOBEHHH C BOIOW CIIOCOOHBI
MOTJIOMIATh €€ ¥ MOAHUMATS 10 KaIWIIsipaM Ha 3HAYUTEIBHYIO BBICOTY.

Boponorsiomenne — UHTErpagbHbI MOKa3aTeNb CIOCOOHOCTH MaTepHalia MOTJIOUIATh BJIATY U YIAEP)KHU-
BaTh €€ B CBOMX IOpax.

Bononornomenne xapakrepu3yercsi MAaKCUMaJIbHBIM KOJIMYECTBOM BOJBI, MOTJIOMAEMBIM 00pa3LioM Mate-
puaja mpu BBIACPKHBAHHU €0 B BOJE, OTHECEHHBIM K Macce Cyxoro obpasua (godonoziowenue no macce
W) wiu k ero 00sémy (06vémnoe 6odonocnowenue \W).



Bononornomenne Wi u W, (%) OMPEIEIAIOT 110 dhopmynam:

W = =R g0y (3.1.1)
Viad s
W ="24900=W (, (3.1.2)
° Vecm m

rae My, — Macca MaTepuania B HACHIIIEHHOM BOJOH COCTOSHUH, T; Mgy — Macca CyXxoro marepuana, r; Ve —
00BEM MaTeprasa B CyXOM COCTOSIHUH, cM>, d — OTHOCHTENbHASI IUIOTHOCTh MaTepHala.

Boponornomenne no o0bEMy OTpaskaeT CTENEHb 3alloJIHEHHs TOp MaTepuaia Bofoi. Tak Kak Boma He
MIPOHUKAET BO BCE MOPBI M HE YIEPKUBACTCS B ITyCTOTaX, 00bEMHOE BOIOMOMIIOIICHHUE MEHBIIIE HCTUHHOM T10-
PHUCTOCTH.

Koy duunent HacolmeHusi mop Boaoii K, — OTHOIIICHHUE BOIOIMOIJIONICHHS 110 00bEMY K OOIIeH Mmopu-
CTOCTH:

Wo
K =—". (3.1.3)
L |

KoaddunmenT HachimeHus: To3BOJSET OLIEHUTD CTPYKTYpy MaTepuana. OH MoxeT u3MeHsThes ot 0, korzaa
BCE MOpPHI B MaTepuaje 3aMKHYTHI, J10 1, KOrja BCe MOPbI OTKPBITHI, T.€. BOAOMOIIIOIEHHE 110 00BEMY paBHO
TTOPUCTOCTH.

Mopo30€TOIKOCTH — CBOMCTBO MaTepUalia, HACBIILIEHHOIO BOJIOM, BBIIEPKUBATH [OINEPEMEHHOE 3aMOpa-
’)KHBaHHE W OTTaMBaHHE 0€3 3HAUYMTEIbLHBLIX MIPU3HAKOB paspylmi€HUsA W CHUIXCHUSA IMPOYHOCTH. Pa3py1ueHI/Ie
mMarepualia Impu TakKuxX HUKIMYCCKHUX BO3IICI>'ICTBI/I$IX CBSI3aHO C ITOSIBJICHUEM B HEM HﬁHpH)I(CHPIfI, BBI3BAHHBIX
KaK OJJHOCTOPOHHHUM OAaBJICHUEM PACTYIIUX KPHUCTAJIJIOB JibJla B IMOpax MaTt€pualia, Tak 1 BCCCTOPOHHUM T'UJ-
pOCTaTHYECKHUM JIaBJICHHEM BOJbI, BHI3BAHHBIM yBETWUYeHHEM €€ 00h&Ma Mpu 0O0pa30BaHUM JIbJla TIPUMEPHO
Ha 9%.

Mopo3zocmotikocms mamepuana 3a8ucum om e20 NOPUCMOCMU U 8000N02NIOUWEHUS.

Mopo30CTOWKOCTh MaTepraja XapaKTepru3yeTcs YHCIOM ITUKIOB 3aMOpakMBaHUS (TPU TemrepaType He
BoeIe MmuHyc 18°C) u orranBanms npu Temieparype mioc 18...20°C (B Bojae), KOTOpOE OH BBIICPKUBAET 6€3
CHIDKEHUS TIPOYHOCTH, TTOTEPH MACCHI WJIM MOSBIICHHUS BHEITHUX MOBPEXKICHHUN, yKa3aHHBIX B HOPMATHBHBIX
JOKYMEHTax Ha COOTBETCTBYIOIIMI MaTepHall.

ITo Mopo30cTOiKOCTH MaTepuaiIsl moapa3aeisatoT Ha Mapku: F15; F25; F35; F50; F100 u t.n. Hampumep,
Mapka 1mo Mopo3octoiikoctu F15 o3Hadaer, uro oOpasell BEIACpKUBAET HEe MEHee 15 ITUKIIOB «3aMOpakuBa-
HUA-OTTanBaHU 0€3 MOSBICHUS BHENTHIX MOBPEXKICHUH (OTKOJIOB, MITYIIEHUS TOBEPXHOCTH U T.II.).

Mopo3zocmoiikocmb mamepuana, Haxoo0saWe20css 8 KOHMAKme ¢ 8HeulHel cpeool, Ol YCA08ULl KAUMama
Poccuu asnsemcs sadicreliuum noxazamenem e20 00J1208€4HOCMU.

Bnaasxicnocmnule depopmayuu — n3MeHeHne pa3MepoB U 00bEMa MaTepuaia MpH €ro BBHICBIXaHNH Ha3bl-
BaIOT ycadkotu (YCyIIKOi), a yBeTMYEHNE Pa3MEPOB MPH YBIAXXHEHUH BIUIOTH IO ITOJHOTO HACHIIIEHUS MaTe-
puana Bomon — Habyxaruem (pazOyxaHHeM).

Bo3ayxocToiKoCTh — CIOCOOHOCTH MaTepHala BBIEPKABATh ITUKIMYECKIE BO3ICHCTBHS YBIAXKHEHUS U
BBICYIIIMBaHUS 0€3 3aMEeTHBIX Je(opManuii ¥ TOTEPH MEXAaHIMIECKOH MPOIHOCTH.

Baarooraaua — criocoOHOCTh MaTepraia TepsATh HAXOAAIIYIOCA B €ro Mmopax Boay. Biaroormauy ompene-
JISTFOT KOJIMYECTBOM BOJIBI, HCTIAPSIONIEHCS U3 00pasiia MaTeprualia B TEYeHUE CYTOK IPU TeMIepaType BO3AY-
xa 20°C u oTHOCHUTENBHOHN BIayKHOCTH 60%.

BogonponnmaemMocTs — 93TO CBOWCTBO MaTepuana NPOMYCKaTh BOAY TIOX JaBJICHHEM.
XapaKTepuCTHKON BOJOIIPOHUIIAEMOCTH MaTepHalia sBIsIeTcs Koagguyuenm urompayuu Ky (M/9):
a
K, =, (3.1.4)
S(p1—p2)t

rae Ve — KOTU4ecTBO BOABI (M?), MPOXOMAIIEH Yepe3 CTeHKY IUomansio S = 1 M?, TommuHOi a = 1 M 3a BpeMs
t =1 9 mpu pa3HOCTH TUAPOCTATUYECKOrO JABICHUS HA IPAaHULAX CTEHKHU P1 - P2 = 1 M BoA. cT. Koaddurment
(GUIBTPALIE UMEET Pa3MEPHOCTh CKOPOCTH.

Bononenporumaemocts MaTepuaia (HapuMep, OETOHa) XapaKTepHu3yeTcst MapKoi, 0003HavaloImel 01HO-
CTOPOHHEE THJPOCTATHYECKOE JaBJICHHE, IPH KOTOPOM OETOHHBIM 00pa3el-IMIMHAP He TMPOIYyCKaeT BOIy B
YCIIOBHSIX CTaHAAPTHOro ucnblTanus. Koagduiment Gunbrpanmy u Mapka 1o BOJIOHEIPOHHIIAEMOCTH CBsI3a-
HBI MKy cO00ii: 4eM Hke Ky MaTepraia, TeM BBIIIE MapKa 110 BOJOHEIPOHUIAEMOCTH.

IMaponpoHunaeMocTb M ra30MPOHULIAEMOCTh — CIIOCOOHOCTH MaTepHaia IPOIyCcKaTh BOASHBIE aphl HIIN
raspl IpY HAaJMYUM Pa3HHUIBI aOCONMIOTHOW BJIAYKHOCTH BO3/Ayxa (MaplMajbHOrO JAaBJICHHS Iapa WM rasa B
BO3/1yXe) 1o 00e cTopoHsl Matepuaina. [lap (ra3) crpeMuTcs mpoiTH Yepe3 MaTepuall B Ty CTOPOHY, T'lie €ro
napuuaibHOe JaBJIeHHE HIKe (Harmpumep, U3 TEMIOro momerieHus B xononHoe). [lapomnponuiaemocts ote-

_r
HUBaeTCs K03¢uyuenmom naponponuyaemocmu K, ( I ), YHCJIEHHO PaBHBIM KOJIMYECTBY BOJSHOrO Iapa,
M-C-11a
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IMPOHUKAIOUICTO YCPE3 MATCpHaAL TOJ'IHIHHOﬁ 1wm miomaabro 1 m2 B Teuenue 1 C, U C pa3HOCTHIO MapHHaAJIbHBIX

naBneHuit mapa B 133,3 Ia:

aVL

K,= —, A
StAp (3 5)

rae V, - Macca rasza (IWIOTHOCTBIO p), TPOILIEAIIEro Yepe3 CTeHKY IUIOMAAbI0 S U TONIIMHOM a 3a BpeMms t mpu
Pa3HOCTH JABJICHUM HA IPaHAX CTEHKHU Ap.
AHaNOrHYHBIM K03 () (DUITMEHTOM OI[EHHBACTCS U Ia30MPOHUIIAEMOCTD (BO3IyX OIIPOHUIIACOMCTH ).

3.2 Tennopusuueckue cBoiicTBa
OTHoleHre MaTepraa K MOCTOSHHOMY HITH ITEPEMEHHOMY TEIUIOBOMY BO3JICHCTBUIO XapaKTEPU3YETCs €ro
TEIUTONPOBOJHOCTBIO, TEINIOEMKOCTBIO, TEPMHUYECKOH CTOWKOCTBIO, OTHECTOMKOCTHIO, OTHEYIIOPHOCTBIO H JIP.

TensionpoBogHOCTH A (Ec)_ CIOCOOHOCTh MaTepHualla IMepeaaBaTh TEIUIOTY CKBO3b CBOIO TOJIIY OT OJI-

M-
HOI CBOEH MOBEPXHOCTH K APYrod B CiIydae, €CJIM TeMIlepaTypa 3THUX MOBEpXHOCTEH pa3Has. TerionpoBo-
HOCTh MaTepHaia XapaKTepu3yeTcsl KOJIMIECTBOM TeIIoTH (/Ik), KoTopoe crmocobeH mepeaaTh MaTepuai de-

pe3 1 M? MOBEepXHOCTH IPH TOMIIMHE | M M pa3HOCTH TemIiepatyp Ha noBepxHocTsax 1 °C B Teuenue 1 c.
TennonpoBoAHOCTh TBEPLOrO BEIECTBA 3aBUCUT OT €r0 XMMHUYECKOIO COCTaBa U MOJIEKYJIIPHOTO CTpOe-

Bt
HUs, HO BO BCEX CJIy4asiX OHA BO MHOI'O pa3 MPEBBIIIAET TEIIONPOBOIHOCTL Bo3ayxa — 0,024 — [TosTomy
M-

4yeM OolTbllle B MaTepualie 1mop, T.€. 4eM OoJbllie B HEM BO3/yXa, TEM HIXKe OYJIET ero TeIUIONPOBOIHOCTD.

Tabauya 3.1. TenaonpoBoAHOCTb HEKOTOPHIX
CTPOMTEIBbHBIX MAaTEPUAJIOB

HaumenoBanue marepuaina TernonpoBoIHOCTS, ijc
o

Crainb 58
['parut 2.9...3,3
beToH TsKEIbIH 1,28...1,55
Kuprma kepaMU9ecKuii CIITOITHOMN 0,81...0,87
Bona (111 cpaBHEHHS) 0,59
IM3BecTHIK 0,52...0,98
beron nérkui 0,35...0,8
ITenoGeToH 0,12...0,15
Dubpomut 0,09...0,17
MuHepanbHas BaTa 0,04...0,06
/peBeCHOBOITOKHUCTHIC TUTHTHI 0,046...0,093
ITeHomnnacTel 0,028...0,043

Tak kak cpeoHss NIOMHOCIb MAMEPUALA, MAK Jice KAK U MenIonposoOHOCHb, 0OPAMHO NPONOPYUOHATb-
Ha NOPUCMOCMU, MO OHA MONCEM CIYHCUMb KOCBEHHOU XAPAKMepUCMUKol menjionpoeooOHOCMU Mamepuad
U UCNONIL308AMbCA 8 KAYeCchmee MApKU Mamepuand no menjionpo8ooOHOCMU.
JU1st HEKOTOPBIX TPYIIT MAaTEpPHUAJIOB YCTAHOBIICHA ONPEEIEHHAS CBA3b MEX/Y TEIIONPOBOJHOCTHIO M OT-
HOCHTENbHOM TI0THOCTRIO O (hopmyna B.IT. Hekpacoga):
2 =1,16v¥0,0196 + 0,22 d*-0,16. (3.2.1)

. ik .
Temmoémrocts C ( 8 — CBOMCTBO MaTepuaia akKyMyJupoBaTh TEIJIOTY Ipu HarpeBaHuu. [lokazaTenem
KrI

TEMI0EMKOCTH CITYXKHUT YOelbHAs MenioéMKocmy, paBHAsS KOJIUYESCTBY TEIIOThI, HEOOXOMMOM IS HAarpeBa-
HUS eAWHUIBI Macchl MaTepuana Ha 1°C. CTpouTenbHble MaTepUabl UMEIOT TEITOEMKOCTh MEHbIIE, YeM BO-
o . JIIES
Iia, KoTopast obiagaerT HaubobIIel TEemI0EMKOCThIO 4,2 o
KT
TemmneparyponpoBoaHocTb @ (M?/C) — CBOWCTBO MaTepuaia, XapaKTepU3ykolee CKOPOCTh PaCIpOCTpaHe-
HUE TEMITepaTyphl MOJI JEHCTBUEM TEIJIOBOTO MOTOKA B HECTAIIMOHAPHBIX TEMIIEPATYPHBIX YCIOBUSIX, HAIIPH-
Mep, MpU Toxape. TeMIepaTypornpoBOHOCTE MPSMO TMPOIOPIIMOHATBHA TEIUIONPOBOTHOCTH A M 00paTHO

nponoprruoHajibHa TEII0EMKOCTH Marepualia C u ero mIoTHOCTH Pm:



=t (3.2.2)

Cpm

TenuoBoe pacmiupenne — CBOMCTBO MaTepHasa PaclIMPATHCS MPU HarpeBaHUM M COKUMATHCS MPHU OXJia-
KICHUU — XapaKTEPU3YETCS meMnepamypHuiMu Ko3ghuyueHmamu 00bEMHO20 U TUHEUH020 PACULUPEHUS.

Koappuyuenm nuneiinozo memnepamypuozo pacuwiupenus (KT/IP) xapakTepusyeT yIIUHECHUE MaTepU-
ana rpu HarpeBanuu ero Ha 1°C. Koo uiumeHTs TMHEHHOro TeMIepaTypHOro pacIMpeHus Y pa3HbIX MaTe-
pHAJIOB 3HAYUTENIBHO OTIUYArOTCs (CM. Taou. 3.2).

TepMuueckasi cTOHKOCTb — CIIOCOOHOCTH MaTepHalia BHIICPKUBATH YepefoBaHue (IIUKIIbI) PE3KHUX Tell-
JIOBBIX M3MEHEHUH. DTO CBOWCTBO B 3HAYMTEIBLHOM CTEIEHHM 3aBUCHUT OT OJHOPOJHOCTU Marepuaja U Ko3¢g-
Guyuenma mennogozo pacuiuperus coctapistomux ero Bemects. Yem mensuie KJITP u BIie ogHOpO- HOCTH
MaTepuaia, TeM BBIIIE ero TePMHUUECKasi CTOHKOCTb.

Tabruya 3.2. KoddpuuueHT JIUHEHHOT0 TEMIEPATypPHOTO
pacliipeHnsi HEKOTOPBIX CTPOUTENBHBIX MATEPHAJIOB

Marepuan | KJITP-10°, K" |  Marepuan | KJITP-10°, K
1 1
Craip 10...12 Crekiio 9
beron 10...12 Menn 17
AnmroMuHNIN 24 TTomuoTiien 300...500

OrHecToiiKOCTb — CITOCOOHOCTH MaTepraja BBIJCPKUBATh, HE TEPSsS HECYIEH CIIOCOOHOCTH, BO3/IEHCTBIE
Or'HA U BOJOBI B YCJIIOBUAX ITOXKapa. Or"ecToMKOCTb BBIpaXaeTCAa N€PUOAOM BPEMECHU, B TCHCHUC KOTOPOI'0O Ma-
Tepuas He TepsieT Hecylied crmocoOHocTH. [0 OTHOIIEHUIO K JEHCTBHIO OTHS CTPOUTENBHBIE MaTepHAIbI Jie-
JIAT Ha HECTOpaeMble, TPYTHOCTOpaeMbIe H CrOpPaeMBbIE.

Heczopaemvie mamepuanvl IO ASHCTBHEM OTHS WIIM BBICOKOH TEMITEPATyPhl HE TOPAT ¥ HE OOYTIIMBAIOTCS
(mampumep, OETOH, KHPITHY | JIp. ).

Tpyonoceopaemvie mamepuansl IO NEACTBIEM OTHS MEIJICHHO BOCIUIAMEHSIOTCS U TOCIIE yIATeHUs OTHS
WX TOPEHUE W TICHWE MpeKpamarorcs (Harmpumep, GUOPOIUT, MPOIUTAHHAS aHTUITHPEHAMH JIPEBECHHA, ac-
(hampTobCTOH).

Ceopaemvbie mamepuanvl IO NTEACTBHEM OTHS WIIA BBICOKOW TEMIEPaTyphl TOPST U MPOAOIDKAIOT TOPETh
rocye yAajJeHus ICTOYHHUKA OTHSI.

OrHeynopHoCTh — CBOICTBO MaTepUaia BbIACPKUBATh JUIUTEIbHOE BO3ACIHCTBUE BBICOKOM TEMIIEpaTyphl,
He nedopMHUpYICh U HE pacIuIaBisisicb. Martepuaisl, BEIEpKHUBaoIue Temrnepatypy 6omnee 1580°C, Ha3biBa-
10T ozreynopHuimu, ot 1350 mo 1580°C — myeonnasxumu, amwxe 1350°C — neekonnasxumu. Matepuaisl, KOTO-
pBI€ CIIOCOOHBI JUIMTENFHOE BpeMs BbLAEpkuBaTh Temreparypy Ao 1000°C mpm He3HAYMTENbHOH MmoTepe
MIPOYHOCTH, OTHOCSAT K dicapocmotikum (KAPIUY, KapOCTOUKII OCTOH | 1Ip.).

PagnanuonHasi cTOHKOCTh — CBOWCTBO MaTepHala COXPaHATh CBOIO CTPYKTYPY B (U3NKO-MEXaHUIECKH e
XapaKTePUCTUKHU TTOCIIEe BO3EHCTBUA HOHU3UPYIOIINX U3ITydSHIH.

3.3 AKycTHuecKne CBOiiCTBa

AKycTHYEeCKHE CBOMCTBAa MaTEpUAIOB — 3TO CBOMCTBA, CBS3aHHBIC C B3aUMOJEHCTBUEM MaTEpHalla U 3BYyKa.
3BYK, WM 3BYKOBEIE BOJHBI, - 3TO MEXaHHUYECKHE KOIeOaHUs, PACIPOCTPAHSIONINECS B TBEPIBIX, KUIKUX U
ra3o00pa3HbIX Cpeiax.

PaznuuaroT nBe CTOpPOHBI B3aUMOJICHCTBUS 3BYyKa U MaTepuaia: 36yKOnPO680OHOCHIb — CBOMCTBO MaTepua-
JIa TIPOBOJIUTH Yepe3 CBOIO TONINY 3BYK, U 36YKONO2/10uieHUe — CBOICTBO MaTepHaa MorjomaTh H OTPaKaTh
MaJJarouii Ha HEro 3BYK.

38yK0npo8oOHOCMb 3aBUCUT OT MAacChl MaTepHalla M €ro CTPOSHHUS: MaTepraj TeM MEHbIIE IPOBOJIHT 3BYK,
yeM OOIbIIIE €ro Macca, a 38YKOno2loujeHue 3aBUCUT OT XapakTepa MOBEPXHOCTH MaTepuaja: MaTepHallbl C
TJIAJIKON TTOBEPXHOCTHIO OTPAXaroT OOJNBIIYIO YaCTh MAJAIONIEro Ha HUX 3BYKa (3QQeKT 3epkaia), a ¢ IopH-
CTOH TIOBEPXHOCTHIO HA00OPOT, TIOTJIOMIATOT.

4, MEXAHUYECKHM CBOMCTBA
MexaHWYecKHe CBOMCTBAa XapaKTEPHU3YIOT CIIOCOOHOCTh MaTepHalia COMPOTHBIIATHCS JACHCTBUIO BHEITHUX
CHJI WJIM UHBIX (DAaKTOPOB (HAIIpUMep, TEMIIEPATYPHBIX ), BRI3HIBAIONINX B HEM BHYTPEHHUE HAMIPSDKCHUS.
4.1 IlpouHocTh
Mpounocts (kH/cm?, MIla, krc/cM?) — CBOMCTBO MaTepHala B ONMPENeNIEHHBIX YCIOBHUAX M Ipeaenax Boc-
MIPUHUMAThH Harpy3KH HWIIM APYTHe BO3JIEHCTBHS, BHI3BIBAIONINE B HEM BHYTPEHHUE HAIPsDKEHUs, 0e3 paspy-
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[IpouHoCTh O1eHUBaIOT npedenom npounocmu (I1a), KOTOPBIH YCIOBHO paBeH MaKCUMAIBHOMY HarpsiKe-
HUIO, COOTBETCTBYIOIIEMY Harpy3Ke, BBI3BABIICH pa3pyllicHHE MaTephalia, ¥ Ha CXKATHE ONPEACISIeTCsS IO
dhopmyse:

R=rer 4.1.1)
F
rie Ppasp — pa3pymarorias cuia, H; F — miomiaas cedenus oopasiia 10 UCIIBITAHUH, M2,

Ilpeden npounocmu matepuaia ONPENSNIOT Ha o0pa3iax, (OPMbI M pa3Mepbl KOTOPBIX YCTaHABIMBAIOT
HOPMATHUBHBIC IOKYMCHTEI Ha 3TOT MaTEpUall.

HpO‘IHOCTI) mMarepualia ABJIACTCA OI[HOﬁ N3 OCHOBHBIX XapPaKTCPUCTHUK IJIA GOHBHII/IHCTBa CTPOUTCIIBHBIX
MaTepualioB, T.K. OHU B COOPYXCHUAX BCCraa MmoABCPrarOTCd TEM HIIU WHBIM BO3I[CI>1CTBPIHM, BBI3bIBAKOIIIUM
HanpspKEHHOE COCTOSIHUE (C)KaTHE, pacTsbkeHue, u3rub u Ap.). [Ipenen mpoyHOCTH MaTepralia 4acTo XapakTe-
pusyer ero mapky. 1o npeneny NpoOYHOCTH MPH CXKATHH YCTAHOBIICHBI MapKH B IIMPOKOM Juanazone ot 0,5
1o 1000 MITa u 6Goiee.

JJis OlleHKH TPOYHOCTHON 3P PEKTUBHOCTH MaTepraa 4acTo UCIONb3YIOT YOeabHYI0 RPOUHOCHY (KOI(-
uyuenm KOHCMpPYKmueHo20 Kauecmeda), KOTOPBIH ONpeAesercs JeIeHUEM NPEASIbHON MPOYHOCTH IMPH
okatun (13ru6e) Reye (Rus) Ha OTHOCHTENPHYIO TUIOTHOCTS MaTepHaa d:

Ryp = KKK = —. (4.1.2)

BoaocroiikocTh — CIOCOOHOCTH MaTepraja, HACHIIIIEHHOTO BOIOH, COXPAHATh CBOIO MPOYHOCTh. CTEneHb
MOHIDKEHUS! TPOYHOCTH MaTepualla XapaKTepu3yeTcst KOdPuyueHmom pasmacdeHus:
[-(p = e , (413)

RCVX
rae R — mpenen mpoYHOCTH MaTepualia B HACBIIIIEHHOM Booi coctosianu, Mlla, R, - mpenen npounoctu
Marepuana B cyxoM cocrosinuu, Mlla.
3nauenune K, Ui pa3HbIX MaTepuasioB koeodmnercs ot 0 (HeoOoxokEHHas rimHA) 10 1 (cTekio, crans). Ma-
Tepual cuuTaercs Bojoctoiikum npu K,>0,8. B aToM cityuae ux pasperaercs IpUMEHSTh B CBIPBIX MecTax 0e3
CHelUaIbHBIX MEP IO 3aLIUTE OT YBJIAXKHEHUS.

4.2 ledropMaTHBHBIE CBOMCTBA

Penakcanus — cBOWCTBO MaTepHalia CaMOIPOU3BOIBHO CHMUKATh HANIPSKEHUS MIPH YCIOBUH, YTO HAYaIb-
Hasl BeJIMYMHA JeopManui 3apUKCUpOBaHa KECTKIMHU CBA3SIMHU H OCTAETCSI HEM3MEHHOM.

Yrupyroctb — CBOICTBO MaTepHaia MPUHUMATh TOCIIE CHATHS HArpy3Kd NepBOHAYalbHBIE (OPMY U pas-
Mepbl. KomndecTBEHHO YIPYrocTh XapaKTepu3yeTcs MpeAesioM YIPYTrOCTH, YCIOBHO PaBHBIM HAaIPSHKEHUIO,
KOTJ]a MaTepraj HauMHAEeT MOJy4aTh OCTATOYHBIE Ae(popMany O4eHb MaJIol BETHYMHBI, YCTAHABIMBAEMOU B
HOPMAaTHBHBIX JOKYMEHTaxX Ui JaHHOro Martepuaia. K ympyruMm MartepmaiaM OTHOCSATCS MPHUPOTHBIE U HC-
KYCCTBEHHBIE KaMEHHbIE MaTepHabl, CTEKIO, CTalb.

Mooynw ynpyzocmu E (mooyne HOHnea) XxapakTepusyer Mepy KECTKOCTH MaTepuaia, T.e. ero ClIoCOOHOCTh
COMIPOTHUBIIATHCA YIPYTOMY H3MEHEHUTO (POPMBI M pa3MepaM IpH MIPHIIOKEHUH K HEMY BHEITHUX cuil. Mo- 1ynb
yapyroctd E CBS3BIBAaeT YIPYIYIO OTHOCHTENBHYIO IehOpMAIUI0 € W OJHOOCHOE HAIpsDKEHHE B JTOM
MaTepHasie ¢ COOTHOIICHHEM, BBIPAXKAKOINM 3aKOH Tyka:

e=—. (4.2.1)
E
IInacTuyHOCTH — CBONCTBO MaTepHala IPU Harpy>KEHUH B 3HAUMTENBHBIX IpPENeax U3MEHATh pasMep U

(hopmy 6e3 00pa3oBaHUs TPEIIMH W Pa3phIBOB U COXPAHATH ATy (opMy Tocie CHATUS Harpysku. [Ipumepom
IUTACTUYHOTO MaTepHuaja CIy)KaT OMTYyMBI (IIPH MOJOKUTEIBHBIX TEMIIepaTypax), HEKOTOPbIE BHIBI ILIACT-
Macc, CBUHEIl, OSTOHHBIE U PAaCTBOPHBIE CMECH 10 3aTBEpACBaHHS.

XPpyNKOCTb — CBOMCTBO MaTepualia pa3pyniaThCs «BHE3AIMHO» 0€3 3aMETHBIX IIAaCTHYECKHX JledopManni,
94ETKO MPOSBIIIEMOE TIPH YIapHOI Harpy3Kke (HanpuMep, CTEKIIO0).

I'néxocTh — CIIOCOOHOCTH YIPYTO-TUIACTUYHOTO MaTepUasia COXPaHATh CIUIOMIHOCTh CTPYKTYPHI (0e3 mo-
SIBJICHHSI TPELIMH ) IPU OTMOAHUU BOKPYT CTEPIKHS ONMPEAEIEHHOTO TMaMeTpa.

4.3 CrniennajbHble MeXaHMYeCKHe CBOIiCTBA
B psage cnydaeB s 0OOCHOBaHMSI TEXHHYECKOW I€JI€COOOpa3HOCTH NMPUMEHEHUs MaTepuaia CleqyeT
YUUTBHIBATh CHEYUATIbHbIE MEXAHUYECKUE CBOIICIEA, K KOTOPBIM OTHOCSTCS YOAPHAS 8S3KOCMb, MEEPAOCMD,
UCIMUPAeMOCmb U USHOCOCTOUKOCTb.
YaapHasi BA3KOCTb (YOapHas uau OUHAMUYECKAs NPOYHOCHb) — CBOMCTBO MaTepHalia CONPOTUBISTHCS
yIapHBIM Harpy3kam. Y gapHas BSI3KOCTb H3MepseTCsl paboToi pa3pyleHusl.
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TBépaocTs — ciocOOHOCTH MaTepHaja CONMPOTHBISATHCS TPOHUKHOBEHHUIO B HETO pyroro Oonee TBEPIOTO.
TBEpAOCTH — BEMMYMHA OTHOCHUTENbHAS, T.K. TBEPAOCTh OJHOTO MaTepHasla OLEHMBAETCS MO OTHOIIEHHUIO K
TBEPIOCTH IPYTOTO.

Bricokast mpo4HOCTh MaTepHasia He BCer/ia TOBOPHUT O ero TBEpAOCTH. Tak, JpeBecrHa Mo MPOYHOCTH MpU
CKaTHUH CpaBHHMMA C OETOHOM, a MPH M3rH0e U pacTsHKEHWH BO MHOTO Pa3 MPEBOCXOJSIIAs €ro, 3HAYNTEIHHO
ycTymnaer OCTOHY B TBEPIAOCTH.

Hcrupaemocts H (r/cM?) - CBOICTBO MaTepHaja CONPOTUBIATHCS UCTHPAIOIINM Bo3aelcTBUsAM. McTupa-
€MOCTh OI[CHMBAIOT MOTEpEil MepBOHAYATIBHON Macchl 00pa3ila MaTepralia, OTHeCEHHON K IUIOIIAH ITOBEPX -
HOCTH UCTHpaHus F u BBIMUCIAIOT ?_om%)opMyne:

u=1" (4.3.1)
F

rae My u M2 — Macca o0pasiia 10 U MoCie HCTHPAHUSL.
M3H0CcOCTOHKOCTh — CIIOCOOHOCTh MaTepHaja CONPOTHBIISATHCS OHOBPEMEHHOMY BO3/ICHCTBHIO MCTHpA-
HUS U yAapa.

5. XUMUYECKHUE U ®U3NKO-XUMHUUYECKHE CBOMCTBA
5.1 XumMnueckue cBoiicTBa

XuMHUeCKHe CBOMCTBA MaTepHalia XapaKTepH3YIOT €ro ClioCOOHOCTh K XMMHYECKHM IPEBPAILLCHUSM U
U3MEHEHHIO CTPYKTYPHI MOl BIUSHUEM BEIIECTB, C KOTOPHIMU OH HAXOJHUTCS B CONPUKOCHOBEHHH, a TaK XK€
HEKOTOPbIX (hHu3MUecKuX (HampuMmep, HarpeBaHue, 00aydeHHEe, FIEKTPUUECKUH TOK) U OHOJOrHYecKuX (MHUK-
pPOOPTaHU3MEI, TPUOKKA W Ap.) BO3ACHCTBUH. M3 XMMHUYECKHX CBOWCTB MaTEpHANIOB BaKHEHIIIMM SIBIISETCS
KOPPO3UOHHAS U XUMUHECKAS CIMOLUKOCb, & TaK )Ke 20pIouecis.

Koppo3uoHHasi CTOIKOCTB — CBOMCTBO MaTepuaja He pa3pylaTbes NOJ ASMCTBUEM XUMUYECKUX U AJIEK-
TPOXUMHYECKUX ITPOLECCOB, IPOTEKAIOIIMX B HEM IPU B3AUMOJECHCTBUY C BHEIIHENH CPENOH.

XuMHYecKasi CTOIKOCTh — CBOMCTBO MaTepraia CONPOTUBIISATHCS ISHCTBUIO arpECCUBHOM CPEbI (KHCIIO-
ThI, IIIEJI0YH, PACTBOPHI COJIEH, Ta3bl), IPHU B3aUMOJCHCTBUN KOTOPOH C MaTepHUajoM MOXKET IPOHCXOIUTH Ero
paspytienue (Koppo3us).

I'oproyecTs — CBOWCTBO MaTepHana ropeTh, T.€. y4aCTBOBAThH B CIOKHOM, OBICTPO MPOTEKAIONIEM XUMUYe-
CKOM ITPOLIECCE, COTPOBOKAAIOIINMCS BBIICTICHUEM TEIUIOTHI U CBETA.

OTnenbHO CTOUT OTMEHHUTD O XUMUYECKOU aKMU8HOCHU, KOTOpasi BayKHA U MaTEPHAIIOB, HCIIOIb3YEMBIX
Kak CBs3yroliee (Hampumep, IIEMEHT).

5.2 ®u3uKo-XMMHUYECKHEe CBOHCTBA

Cpenn pH3MKO-XUMHUYECKHX CBOWCTB CTPOHMTEIBHBIX MaTEPHANIOB BBIICILIIOT a02e3uto, a TaK K€ Ps peo-
J102UYeCcKUX c60lcme, CpeIi KOTOPBIX 8A3KOCHb U MUKCOMOPONUSL.

AJre3usi — CBOMCTBO OJHOTO MaTepHaja MPWINNATh K MOBEPXHOCTH APYTrOoro Marepuaina. AIresus JBYyX
Pa3IMYHBIX MaTEPUAJIOB 3aBUCHUT OT IPHPOABI MaTepHaia, (GOPMBI M COCTOSHHS ITOBEPXHOCTH, YCIOBUI KOH-
TaKTa " Jp.

Bsi3kocTh — CcrIOCOOHOCTH MaTepHaja MOTJIOmAaTh MEXaHHYECKYI0 SHEpPIUI0 MpH ero aedopMHpOBaHHH.
Korza nimacTHuHO-BS3KHN MaTepHal HauMHACT Te4b, HAIPSDKEHUS B MaTepHalie 3aBUCST yXKe OT CKOPOCTHU €ro
nepopmanmn. KodgpumueHT mponopuroHaIbHOCTH, CBS3BIBAIONINN CKOPOCTH AeopMany U HEOOXO0IUMOe
IUTS ATOTO HaNpsDKeHWe, Ha3bIBaroOT B3KocThio ¢ (I1a-c).

TuxcoTponusi — cCrioCOOHOCTD TUIACTUYHO-BS3KUX CMeceil 00paTHMO BOCCTaHABIMBATH CBOIO CTPYKTYPY,
paspyIICHHYI0O MEXaHMYeCKUMH Bo3zaeicTBUsIMU. Du3nueckass OCHOBAa THKCOTPOIUU - BOCCTAaHOBIICHUE
CTPYKTYPHBIX CBSI3el BHYTPHU IUIACTUYHO-BSI3KOTO MaTepHaa IOCIe MPEKPaIIeHUs] MEXaHHYEeCKOro BO3/eH -
CTBHUSL.
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INPUJIOKEHUA

JIABOPATOPHAS PABOTA Nel.
IL;10THOCTH U MOPHUCTOCTD.

3adanue: OnpenenuTh UCTUHHYIO M CPEIHIOI0 MJIOTHOCTh HEKOTOPBIX CTPOHUTENBHBIX MAaTepPHAIOB U pac-
CUMTATh UX TIOPUCTOCTH M KO PHUIIMEHT TUIOTHOCTH.

Ilens: O3HAKOMHTBCS C CYIIHOCTBIO MOHSATHH UCMIUHHASL U CPEOHSS. NIOMHOCMb U METOJaMHU UX Ompere-
JIeHUs1 711 00pa31oB MPaBUIBHOW U HENPaBUJIBHOW Ie€OMETPUYECKOi (POpMBI, HAYUHUTHCS PACCUMTHIBATEH HO-
pucmocms u Kodppuyuenm niomHocmuy pa3IaIHbBIX MaTEpUAIIOB.

Onpeoenenue UCMUHHOU HJIOMHOCU
Meronuka: onpedenenue 00bEmMa HABECKU USMETbYEHHO20 MAMEPUANA
[pubopst: konba - o6wvémomep (konba Jle lllamenve), 6ecvl mexnuueckue, CMeKIAHHASL NATIOYKA, CIMEKISHHbLU
(haphoposviil) cmakan
WHepTHAS )XUAKOCTE: 600d
Temmnepatypa xxuaxoctu: 20°C
Martepuaibl: Hasecka pazmoiomo2o 6 NOPOULOK Kepamuieckoeo Kupnuia
Macca nopomika: 63eemuiusaencs
O0BEM BeITecHeHHOM )uakocTu: 20 ey’
Macca ocTaTka TOpOIIKa: 638eHIUEACHICS
Macca BCBITTAaHHOTO TIOPOIIKA: ORPEdeNAemMcsa KaAK PAZHOCHL MEMHCOY MACCOU NOPOUIKA U MACCOI OCIAMKA
nopouixa
HcrrHHas I0THOCTE p. onpedensemcsa no gpopmyine (2.1)

X00 pabompi: 1Ipoby TOHKOPa3MOIOTOTO KHPIHYA C pa3MEpPOM HYaCTHI] MEHee pa3Mepa Iop B KUPIHYE
Maccoii okoio 100 T mOMeIAoT B CTAKAHYHK W B3BEIITHBAIOT HA TEXHHUYECKUX BECaX C MOTPEIIHOCThIO He 00-
nee 0,05 r (my).

B o0némomep (puc.l) HanMBaOT BOMY A0 HIDKHEH PHUCKH, HAHECEHHOW JI0 PACIIMPEHUS Ha TOpiie KOJOBI.
I'opmo o6bpEMOMepa TOACYIIMBAIOT (PHIBTPOBAIBHON OyMaroi Wi TPSMOYKOH. 3aTeM MOPOIMIOK KHPIUYa U3
B3BEIICHHOT'O CTAKAHA OCTOPOXHO C TIOMOIIbIO CTEKIISTHHOM MaIOYKH TEPECHINaT B 00bEMOMEp JI0 TeX Top,
MOKa YPOBEHb BOJIbI HE MOJHUMETCS JIO BEpXHEH METKHU (IIPU 3TOM MOTEPH MOPOIIKA HeJOMyCcTHMBI). O0BEM
3aCHIIAHHOTO TTOpoIIKa V, paBeH 00BEMY MEXTy BepXHEeH u HUKHEH MeTkamu ooséMomepa (20 cm?).

Puc. 1 Konba - oonémomep (rkonba Jle Illarense)
Maccy nopoinka kuprnuda (r), 3aChIIaHHOTO B 00BEMOMED, ONMPE/EIIAIOT B3BEIIUBAs OCTATKH IOPOIIKA B
CTaKkaHe My ¥ BBIYKUCISIIOT e€ KaKk Pa3HOCTh Macc:

Am =mp- my.
WcTuHHAS TUIOTHOCTH PACCUMTHIBAETCS IO PopMyIie:
_mi—mp
/S
Ilpumep:
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Macca nopomka m;: 108,8 2

O0BéM BeITeCHEHHOM xuakoctd V. 20 ev’
Macca ocrartka moportika my: 55,3 2

Macca BChIITaHHOTO Topomika: 53,5 2

mi1—m 108,8—55,3
HcTuHHas I0THOCTH p = —1—=2 _ = 2,68 2/cm?® nim 2680 xe/md

Vn 20
Onpedenenue cpeoHeii NIOMHOCHU MAMEPUATO8 8 00PA3UAX NPAGUTILHOU U HERPAGUIbHOU (hopMmbl
Meroauka: onpeaeraeHne MacChl U pa3MepoB 00paslioB MPaBHIILHON (OpPMEI (JIpeBeCHHa, TIEHOILIACT, Kepa-
MUYECKHI KUPIINY); HCIOJIb30BAHIE METO/Ia THIPOCTATHYECKOTrO B3BEIIMBAHUS IJIs1 00pa310B HEMPaBUIbHON
reOMETPUIECKOi (HOPMBI (CTallb, TPAHHUT).

X00 pabomur: Obpazey mamepuana npasuivol gopmuvl. OOpa3Ibl IPESBECHHBI, TICHOIUIACTA U KepaMHUye-
CKOT'0 KUpNKYa, umeronue GopMy napasuienenumena, M3MepsfoT TMHEHKON ¢ OrpeiHocThi0 1 MM U paccun-
TBIBAIOT 00BEM 00pa3ioB Ve, (cM?) o hopmyiie:

Veen = a-b-h,
rje a u b — ctoponsl 06pasia, h — Beicota obpasia, cMm.

3arem ompepensoT UX Maccy M ¢ MOrPeHIHOCTHIO 5 T yis kepamudeckoro kupruva u 0,1 T 1715 IpeBeCHHEI
u nieHoracra. CpefHIO TUIOTHOCTD pm (T/cM®) paccuuThiBaroT 1o Gopmyre (2.2), a 3ateM mepeBousT e€ B
Kr/M3, yMHOXKas nojiydeHHoe 3HaueHue Ha 1000. [TonydyeHHbie qaHHBIC 3aHOCAT B TA0JIUILY.

Obpasey mamepuana nenpaguavbhol gopmuvl. TpyTHOCTH ONpEAETIeHUs] CpelHel TUIOTHOCTH Ha TaKUX 00-
pasnax 3aKiroyaercs B onpenelieHnn o0béma o0pasiia, T.K. ero HEBO3MOXKHO PacCuUTaTh MO pe3yibTaTam
reoMeTpuieckuX u3MepeHui. s onpenenenus o0bEMa UCHONB3YIOT MEMOO SUOPOCHAMULECKO20 B36eUllL-
6aHus1, OCHOBAHHBIN Ha 3aKOHE ApXxmMena: 00bEM Tena OIeHHWBAIOT M0 00BEMY BBITECHEHHON TEIOM YKHJIKO-
CTH, KOTOPBIA B CBOIO OYEPE]b, ONPEIACISIIOT 110 BBHITAIKUBAOIIEH cuile, ACHCTBYIOLIEN Ha MOrpyKEHHBIN B
JKHUKOCTH 00pa3setr.

O6paszer] B3BENIMBAIOT B CYyXOM COCTOSTHHHM Mgy Jlanee oOpasern mocTerneHHo 3ajuBalOT HEMTPaIbHOH 110
OTHOIIICHHIO K MaTepuaay o0pasiia )KUIKOCThIO, B HAIIEM clTydae BOIOH, U mepuoandecku (depes3 1...2 MuH)
B3BEIIMBAIOT; TIePe]l B3BEIIMBAHUEM 0Opasell 0OTHPAIOT BIAKHON TKaHBIO. 3aKaHYMBAIOT HACKHIIICHUE 00pa3-
11a IOCJIE TOro, KOra JBa MOC/eI0BaTeIbHBIX B3BCIIMBAHUA OYAyT OTIMYaThCs He Oonee yeM Ha 0,05 r. 3Ha-
YeHHE Macchl 00pasiia B 3TOT MOMEHT MIPHUHUMAIOT 32 MacCy HACHIIIEHHOT0 BOOW 00pas3na Myqc.

Hacprmenssrit Bool 00pa3el MoABEIIMBAIOT Ha TOHKOH ITPOBOJIOYKE K KOPOMBICTY TEXHHYECKUX BECOB U
emeé pa3 OMpPEAENsIIOT €ro Maccy M. 3aTeM oOpasell, He CHUMas C BECOB, MOTPYXKAIOT B BOAY, MCIIONB3YS
MPHUCIIOCOONICHHE ISl THIPOCTATHYECKOTrO B3BEIIUBAHMS (PUC. 2) M OMPENENsSIOT Maccy TMpb, YPaBHOBEIIH -
BarOIIUX 00pa3ell, HaXOAAIIUICS B BOAE — Myoo.

[lo pesynpTaTaM ABYX ITOCIENHUX B3BEIIMBAHUN PACCUUTHIBAIOT €CTECTBEHHBIN 00BEM 00pas3na Veen:

— Myage — Mgoo
Veen = Peoo
T7I€ Peoo = 1 2/cm’ CpenHIoro MIOTHOCTE Pm PACCYUTHIBAIOT IO TIPUBEAEHHON paHee popmyie.
Pe3ynbTaThl Bcex MCHBITAHUN 3aHOCST B CBOJHYIO TAOIHILY (cM. mabn. 2 nabopamopHozo jHcypHaia).

LH_‘::_‘ ]
=N
Puc. 2 Becwl 17151 THAPOCTATHUECKOTO B3BEILIMBAHMS:
1 - II-o6pasnas noocmaska; 2 - obpasey mamepuana, 3 — cmakau ¢ 6000u
Ilpumep:
Tabauya. Pe3yabTaThl onpeaeseHisl CTPYKTYPHBIX XapaKTEePUCTHK M CBOWCTB MaTepHaAIOB

®dopma obpasna
[okazarenu, NpaBUIIbHAS HeTpaBUJIbHAS
pa3sMEpHOCTH Hpese-| Ileno- | Kupmmu | Ctans |['panuT
CHHA | IJIACT | Kepam.
Macca obpasiia m, r 49,3 | 15,6 3300 945 | 63,5
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Pa3mepsl, cM: IIMHA 45 14,6 24,8 - -
upuHa 45 9,2 12 - -
BBICOTA 47 51 5,7 - -

O0BEM, Veem, cM? 95,18 [658,03| 1696,32 - -

Macca Tupb MpH B3BEIINBA-

HHUM B BOZE My, T

Macca BBITCCHCHHOM BOJIbI

Mgoo= M -My, T

O6BEM Boabl (0Opaszna) Ve =

msm)/ Peoos cm?

Chommas OOty pm 0517 | 002 | 195 | 7,658 | 271

To ke, Kr/m> 517 20 1950 | 7658 | 2710

N _m
Pacuérnas ¢popmyna: pm = —
Vecm

Pacuém nopucmocmu u Koappuyuenma nnomnocmu

X00 pabomui: Vicionb3ys Haili/leHHbIE 3HAYEHUS] NCTUHHOMN IUIOTHOCTH KHPIHWYa U JaHHbIE TaOIHIBI (CM.
mabn. 1 nabopamoprozo xcypHana), a Tak e YIUTHIBAs [TOTydeHHbIE 3HAUYSHNS CPEAHEN IIIOTHOCTH (CM. Maob..
2 nabopamopnoz2o dcyprana), paccuuThiBaioT mopuctocts 11 (%) u koddhduiment trotHoctH K, (%)
KEepaMHU9IeCKOro KHPIHNYa, IPEBECHHBI, TPAaHKTa U TIeHoTIacTa 1mo gopmymnam (2.4) u (2.5).

IIpu 3TOM y4UTHIBAIOT, YTO

I1 + Ky = 1 (nm 100%).
Pe3ynpTaThl Bcex pacuéToB 3aHOCIT B CBOJIHYIO TaOIUITY (cM. mabi. 3 1abopamopHozo HcypHala).

Ilpumep:
Tabnuya. Pe3ynbraThl pac4€TOB NOPUCTOCTH U KO3Q(PUIIMEHTA IJIOTHOCTH
Matepuan ITopuctocts, %|Koadduiment mioraoctu, %
Crajb 0 100
['panuT 3 97
Kupruu kepamuy. 26,5 73,5
JlpeBecuna 67 33
[enomnact 98 2

dopmymnsr: 17 =""".100 = (1 -2™) .100%; K =™ .100%
p p "op

JIABOPATOPHAS PABOTA Ne2.
BoponorJiomenue 1 NpOYHOCT MaTEPUATOB.

3aoanue: OnpenenuTh BOMOMIOITIONIEHHE MaTephaia M OIEHUTh €ro MOPO30CTOMKOCTh. OmpenenuTthb
MIPOYHOCTH U OLEHUTh BOJOCTOMKOCTh MaTepHuaiia. PaccuuTaTs yAeIbHYIO IPOYHOCTD.

IJens: Hayuntbest pacCUUTBIBATE 6000N0210UjeHIe MAMEpUana 1 OLIEHUBATH 0 TOJIYyYEHHbIM 3HAYCHHSIM
ero MOpPO30CMOUKOCHb, 03HAKOMHUTBCSI C METOJOM 3KCIIEPUMEHTAIBHOIO OIpPENeNeHUs npedend npoyHoCcmu
Mamepuana npu caxcamuy OUEHKH ero 6000CMOUKOCMY TI0 KOIDGuyUenmy pasmsacyeHus.

Onpeodenenue 6000n02n0ueHUA U OUEHKA MOPO3OCMOUKOCHIU
Meronuka: nosmannoe Hacvlujenue oopasya 00 NOCMOSHHOU MACChl
[Ipubopsr: secwi, cexynoomep, papgoposas uawxa u np.
Marepuan: kepamuyeckuii Kupnuy
Macca cyxoro obpasua M. 636euiueaemcs

X00 pabomsi: BoponoriomeHne paccunThIBAIOT sl 00paslia KepaMUUECKOro KUPIUYa, UCIONb3Ysl JaH-
HBIE 0 Macce cyXoro oopasma Mgy, Macce HaChILIEHHOI'O BOIOW 00pasmna My, @ Tak ke JaHHbIE, OTyYeHHbIE
B JJabopaTopHoii padore Nel.

O6paszel; KepaMHUECKOro KHpIHYa B3BELIMBAIOT Ha JA0OPATOPHBIX Becax M ONPENEISIOT MAaccy CyXoro
obpazua M. Ilocie saToro ero momemaioT B GpaphopoByro HallKy, 3aIMBAIOT BOAOU HA 0OHY uemeepms OT
o01ell BrIcOThI 00pa3ia, BEIAEPKUBAIOT B TEUEHUE 2 MUH, U3BJIEKAIOT U3 (appopoBoi Yaliky, 0OCYyIINBAIOT,
CHOBA B3BEILIMBAIOT U ONPEACIISIOT IpUpaIIeHHe Macchl Am:
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Am = Mi- Mgy,
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rae Mi— Macca oOpaslia 1ocjie BbIAEPKUBAaHUS B BOJIE.

3aTeM UCHBITyeMblil 00pa3ell CHOBa MOMELIAOT B GapopoByIo UallKy, 3aJIMBAIOT BOJOH HA 1nO106UHY OT
o01ell BeicoThl 00pa3ia, BEIACPKUBAIOT B TeUEHHUE 2 MUH, U3BJICKAIOT 13 (aphopoBOi Yallku, 0OCYIIHBAIOT,
B3BELIMBAIOT U BHOBb ONPEENSIOT IPUPAIEHNE MacChl Ami.

AHanornyHble UCIBITAHUA MPOBOAAT IPU MOTPYKEHUU o0pasla Ha mpu yemgepmuy OT €ro BHICOTHI M Ha
NONIHYIO BBICOTY, IOCIIEA0BATEIBHO ONPEeNsis NPUpaIleHne Macchl Am, 1 B KOHEYHOM HTOI'€ - Maccy Hachl-
HIEHHOTO BOAOH 00pa3ma M. Cxema ucTbITaHus [TOKa3aHa Ha pucC. 3.

a)

e

Puc. 3 Cxema HacbllleHHs 00pa3iia BOIOW METOIOM TIOCTEIIEHHOTO MOTPYKEHHUSL:
a) npu nozpyxcenuu 8 600y Ha 1/4 om evicomwl 0bpasya; 6) mo dice na 1/2 om evicomsl 00pasya, 8) mo xne Ha
3/4 om evicomul 06pazya;
2) mo dice Ha NOHYI0 8blcomy 0bpasya

o monmy4eHHBIM 3HAYEHUSIM ONPENEISIOT BooIoromeHune mo Mmacce Wy 1 BOJIOMOTIIONIEHHE 110 00BEMY
W, ucrtionb3yst hopmysibt (3.1.1) u (3.1.2) cOOTBETCTBEHHO.

ITo pe3ynapTaTaM pacdéToB HEOOXOIUMO OIEHUTH MOPO30CTOMKOCTh W PAIlMOHAIIBHBIE 00JIACTH MPUMEHE-
HUS MaTepuana.

st aToro mo ¢opmysie (3.1.3) paccuutsiBaeTcst KO3 (UIMEHT HACBIIICHUS TIOP BOJOH K, 1O 3HAYCHUIO
KOTOPOT'O OIEHMBAETCS MOPO30CTOWKOCTh MaTepHaia, UCXOAS W3 B3aWUMOCBS3M KOX((HUIINEHTa HACHIIIECHHS
mop Bomoit K, m Mmopo3ocToikocTtr. CorimacHo 3Toi B3amMOCBs3H npu K, < 0,6 MaTepuall CAUTaeTCsI MOPO30-
croiikuM, mipu 0,6 < K, < 0,8 MOp030CTONKOCTh MaTepHalia COMHUTENbHA, ITpu K, > 0,8 MaTeprall CUUTaeTCs
HE MOPO30CTONKUM.

Pe3ynpTaThl Bcex pacdEéToB 3aHOCST B CBOAHYIO TAONHITYy (cm. mabi. 4 1abopamoprozo xcypraia), a Tak ke
CTPOSIT TpaduK 3aBHCHMOCTH TIPHUPAIICHUS MacChl OT BPEMEHHM HACHIIMICHUS o0pasiia BOJOW (cm. saabopa-
MOPHBIL HCYPHAT), TIOKa3aHHBIA HA pHC. 4.

Ilpumep:
Macca cyxoro oopasia M. 12,51
Tabauya. Pe3ynbTaThl HCILITAHUIH

ITokazarenu, pa3MepHOCTD Bricora ciiost Boasl B JOJSX
OT BBICOTHI 0Opa3ma
1/4 1/2 | 3/4 1
Cpok BbIIep)KUBaHUA t, MHH 2 2 2 2
Macca obpasia mj, T 13,2 | 13,5 | 13,8 | 13,9
[Tpuparienne Maccel Am = Mj - Mgy, T 0,7 1,0 1,3 1,4
Bomomornomenne mo macce Wn, % - - - 11,2
Bomnomnormnomenue no 00sémy W,, % - - - 21,5
Koaddurment Hacwimenus nop, K, - - - 0,78
Myae — Meyx —
Dopmynsr: W = -100; W _ Vizo =0 e =, P 100 =W - -pm. -100, TAep — CPemHss IIIOT-
m o m m
Meyx Veem MeyxPH20 PH20
Wy

HOCTb MaTepuaa, r/cM3; przo - TNIOTHOCTH BOJBI, paBHas 1 r/em®; K, = 0

m, r
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0 2 4 6 8 t, MuH
Puc. 4 T'padyk 3aBUCUMOCTH MPUPAILIEHUS MACCHI OT BPEMEHH HACBIIIEHHsI 00pa3lia BOJOH
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Bzaumocss3p K, u mopo3zocroiikoctu: npu K, < 0,6 mamepuan cuumaemcs moposocmotixum, npu 0,6 < K, <
0,8 mopo3zocmotikocme mamepuana comuumensta, npu K, > 0,8 mamepuan cuumaemcs He MOPO30CMOUKUM
BriBoa: Mopo3ocToek i MaTepual 1mo 3HaueHuio K,? Mopozocmoiikocms 0aHHO20 MAMepUuana cCoMHUmeb-
Ha.

Onpedenenue npedena nPOYHOCHU NPU CHCAMUU U OYEHKA 6000CHOUKOCHU
Meronuka: nocmenenHoe HazpysicerHue 00pazyos 00 paspyuieHus.
Ob6opynoBaHue: npecc 2u0pagIuYecKull, MeMaIIuiecKas 4auKa ¢ 6000, U3MepUmMenbHAsl TUHelKa
Martepuai: 0opa3syvl-kyovl U3 3ameepoesuieco 2UNcCo8020 6aNCYUE20

X00 pabomot: T'vricoBbie 00pa3Ibl-KyObl HYMEpYIOT (HOMEp CTaBAT Ha MOBEPXHOCTH, KOTOpast ObLiia OOKO-
BOii mpu (popMOBaHNM), U3MEPSAIOT IUIOMIAlb 3aHYMEPOBAHHOW MOBEPXHOCTH M 3aHOCAT MOJTyYEHHBIE 3HaYe-
HUS B Tabnuiy (cm. maba. 5 nabopamoprozo scypuaia). OquH oOpasel UCIBITHIBAIOT CYXHM, BTOPOH — MO-
MEIIAIOT B BOAY Iepes ucneiranueM Ha 10...15 muH.

Cyxo0ii ¥ BlIaKHBII 00pas3iibl TOMEIIAIOT B IIPECC 3aHYMEpOBaHHOMN (0OKOBOM ) MOBEPXHOCTHIO BBEPX. 3a- TEM
OITyCKalOT IUIMTY Tpecca J0 MOBEPXHOCTH 00pasiia M Harpyxarot oopasell. MOMEHT pa3pyllleHHs Onpe- A 0T
MO0 OCTaHOBKE M Hayally 0OpaTHOrO XOJa CTPENKH CHJIOM3MEPUTEISl U BU3YaJbHO I10 MOSBICHUIO TPEUIMH Ha
obOpasiie. B 3TOT e MOMEHT QUKCHPYIOT pa3pyliatoniee YCHIue Ppqsp.

BHernwuii Bu 00pasiia J0 U 1Mocjie UCIIBITAHUH MOKa3aH Ha PUCYHKE 5.

Bun oOpasiia mociie HCIbITaHUS MPEACTABIISET COO0H XapakTepHYIO KapTHHY XPYIKOrO pa3pylieHus (1Be
yceqéHHI)Ie nrupamMu/ibl, CJIOKECHHBIC MEHBIITMMHU OCHOBaHI/ISIMI/I).

a) 6)

Bepxiss rpaith ph
JopmoBarn oopaia

Puc. 5 Baemnwmit B o0pasma: a) 0o ucnsimanus, 6) nocie ucnolmanus
Ipezern MPOYHOCTH MPH CKATHH PACCUUTHIBAIOT 10 popmyie (4.1.1.).
BosiocTolKoCTh UCTIBITYEMOT0 MaTepralia OIeHUBAIOT 10 KO3(QQHUIMEHTY pa3MIrdeHHs, ONPeesIeMOMY
o ¢opmyite (4.1.3). Marepuan cautaercst Bomoctoikum nipu K,>0,8.
Pe3ynpTaThl BceX pacdéToB 3aHOCAT B CBOJIHYIO TaONHUITY (cM. maba. 5 1abopamoprozo JicypHaia).

Ilpumep:
Tabauya. Pe3ynbTaThl HCILITAHUIH
ITokazatemnm, O6pazen
pa3sMepHOCTh CyXOll | BOJOHACBHIIECHHBIN
PasMmepsl, cM: aiHa 5 5
IUpUHA 5 5
BBICOTA 5 5
Hnouiam) MIOTIEPEYHOT0 CeUCHUS o5 o5
F, cm
Pazpymatoree ycumue Ppasp, KH 39 11
[Ipenen mpodHOCTH TIPU CHKATHUH,
Rf;, /on P 1,56 0,44
To xe, MIla 15,6 4.4
Koaddutment pazmsruenns, K, 0,28

* 1kH/cm? = 10MITa = 100krc/cm?

®opmynbr: R _ Ppasp K= Ruac
core F Rcyx

Bzaumocssizb K, u Bonocroitkoctu: npu K,>0,8 mamepuan cuumaemcsa 6o0ocmoiikum
BriBoa: BonocToek iau Matepuan no 3HaueHuio K,? Hem, He 6o0ocmoex.
Pacuém yoenvnoii npounocmu (ko3¢ puyuenma KOHCmpyKmugHo20 Ka4ecmasa)
3aoanue. PaccuntaTh yAenbHYIO IPOYHOCTD Uil MaTE€PUANIOB, YKa3aHHBIX B TaOnuue (cwm. mabn. 7 nabo-
PAMOPHO20 JCYPHALA).
X00 pabompwi: Y nenbHYI0 IPOYHOCTH R,y paccunThiBatoT 1o Gpopmyse (4.1.2).
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Pe3ynbraThl Bcex pacdéToB 3aHOCST B CBOAHYIO TAONUILy (M. mad. 7 1abopamoproco JHCypHAIa).
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Ilpumep:
Tabruya. 3nadenue Ry, 1151 HEKOTOPBIX MaTePHAJIOB

Marepuan d | Roe | Ry Ryo, MITa
MIIa | Mlla | npu |mpu pacts-
CKaTHU| SKCHUHU
Cranb mapku Ct5 7,85 - 490 - 62,4
CranbHas BbICOKonpouHas | 7,85 - 1780 - 227
apMaTypHas IpoBOJIOKa
Bp-11
Kupnny kepamMudeckuii 16| 15 - 9,4 -
beToH TsHKENBIH 2,4 30 - 12,5 -
CocHa 05| 50 115 100 230
Creknonnactuk jguctoBor | 1,5 - 200 - 133,3
®opmyisl: R = kkk = R; d= "m
o d PH20

[To moxkazaTento yneapbHOW MPOYHOCTH CPEAW MATEPHAJIOB, MPEACTABJICHHBIX B TaONHIlE, IPEBECHHA U
CTaJb ABJSAIOTCS Hanbonee 3 GeKTUBHBIMYA KOHCTPYKIIMOHHBIMU MaTepHalaMHu.

CIIMCOK CIIOJIb30BAHHOM JINTEPATYPBI
1. Mukynsckuit B.I'., 'opuakor I'.I., Koznos B.B. u np. Crpoutensnsie Mmatepuaisl. — M.: ACB, 2011.
2. IMomos K.H., Kagno M. b. Ctpourenbhbiec Matepuaisl 1 usgenus. — M.: Crynent, 2011.
3. CrpourensHoe MatepuanoBenenne / ITox o6, pexn. mpod. Hesckoro B.A. — Pocros-na-Jlony: MeHuKC,

2010.
4. CvupuoB B.A., EpumoB Bb.A., Kynsko O.B. u np. Martepuanosenenue. Otnenodnsie padoTel. — M.:

Axanemus, 2011,
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JlabopaTopHas paGora
HcnelTaHne MaTepralioB Ha CXKaTUE

1. BBepgeHue

HGJH) paGOTI)I - OpCACTICHUEC SKCIICPUMCHTAJIbHBIM ITYTEM OCHOBHBIX MCXAHUUYCCKUX XAPAKTCPUCTHUK
PAa3JIMIHBIX MATCPUAJIOB.

3agaun:

o onpenennTb yAapHYy BA3KOCTb MaTtepuana npu oxatum;

o onpeaennTb npeaen NpoYHoOCTU.
2. TeopeTquCKoe 00OCHOBaHUe UcnbiTaHUA MaTepuanoB Ha
cxaTtume

[Ipu ucnpITaHMK HA CXKAaTHE IJIACTHYECKUX MaTepHalioB (MSATKOM CTalu, MEIU U JAp.) U3-3a CUIbHOU
negopMmanuu (CIUTIOMIMBAHUS) YAA€TCs ONPEAETUTh JIUIIb Mpees TeKy4eCcTH; MPAaKTUYECKH OHU He
MOTYT OBITh pa3pylLlIEHbl, IOATOMY JUISl TUTACTUYECKUX MAaTEPHAJIOB HE CYHIECTBYET MpeJieNa MPOYHO-
CTH TIPH CKATUU. XPYIKHWE MaTepuaybl (4yryH, KaMeHb, OETOH U Jp.) pa3pylIalOTCcs MpU CXKATHH,
BBIJICPKUBAs IPU STOM 3HAYUTENbHO OOJIblliee HAMPsHKEHHE, YeM MpHU pacTsbkeHuu. st aTux mare-
pHAJIOB TpeeNl MPOYHOCTH MPHU HCIBITAHUM Ha CKaTHe MMeEeT OOJbIIOe MPAaKTUYECKOe 3HAueHUeE,
T.K. 0OBIYHO JIETAJIH U3 XPYIKUX MAaTEpUAJIOB B pEaJIbHBIX KOHCTPYKLUAX pabOTaIOT Ha CXKaTHE.

tes

i i
Yz

Puc. 2.2. Jedopmauuns 4yyryHHoro obpasua npm coxatum

HcnbiTanne nepeBSHHBIX 00pa3LoB MPEACTaBIAI0T cO00M MHTEpeC BCIEACTBHE TOTO, YTO MPOYHOCTh
3TOr0 Marepuajla, UMEIOLIEr0 BOJIOKHUCTYIO CTPYKTYPY, HEOJMHAKOBAa BJAOJb M IONPEK BOJOKOH
(aHM30TPOMHBIN MaTepual).
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JUnist ucIbITaHUN TIPUMEHSIOT AEpeBsiHHbIE KyOUKH. [IpOYHOCTH JepeBa Ha cKaTHe BJOJb BOJOKOH

00bryHO B 8-10 pa3 GoJiblie, 4eM NONEPEeK BOJOKOH.

OO0pa3s1pl 10 ¥ OCHE CKATHS BBITIISIAT CIEAYIOIIUM 00pa3oM.

| T - e ‘~\\s
( ‘\‘355.\:.2&

|

Puc. 2.3. lepeBsiHHble 06pa3Lbl, pa3pyLUeHHbIE NP OKaTUM BOJTOKOH

Puc. 2.4. [lepeBsHHbIN 06pa3el A0 M NOCNe CKaTus Nonepek BOSTOKOH

3. O6opynoBaHue

3.1.1. IIpecc ruapaBandeckmii (I1-50)

IMunpasnuueckuit npecc [1-50 npenHazHaveH Ui HCIIBITAHUS CTAaHAAPTHBIX 00pa3IoB CTPOUTENbHBIX

MaTepHajoB Ha CKaTHe, a Takke nomnepeyHoro u3ruda kupnuyda corizacHo ['OCT 530-54 na I1-50.
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Puc. 3.3. O6bwwunii BuA rmapaenuyeckoro npecca M-50

[To KOHCTPYKIIMU CHIIOBO30YXKIAIOIIEr0 YCTPOMCTBA MPECC OTHOCUTCS K THITY THIPABIUYECKUX U
BKJIFOYAET B CeOsl TPU OTHEIBHBIX arperara: coocTBeHHO mpecc (puc. 3.3), mynabT yrnpaBiieHus (puc.
3.4), cunousmepurens CU-2 (puc. 3.5).

CoOCTBEHHO Tpecc MpeACTaBisieT cOO00M HEMOABIKHYIO paMy, COCTOSIIYIO U3 CTaHUHBI (5) U momne-
peuunsl (1), coennHEeHHBIX MeXay co00i MByMs KosoHHaMmH (3). B neHTpaabHOM rHe3 e nonepedn-
HBI CMOHTHPOBaHAa BUHTOBAS Mapa, Ha KOTOPYIO 3aKpeIyieHa TUIUTa ONOpHas BepXHsist (2).

B nenTpanpHON YacTH CTaHUHBI PACHOJIOKEH pabouMii IMIMHIpP Mpecca, B KOTOPOM MOMEIIAETCs
wiynxkep. K mnynxkepy npukperniena rmumrta HuxHss (4). [lox neiictBuem naBneHus Macia B IMJIMH-
Jpe TUTyHXKep mepeMeniaercs BBepX. MakcuManbHOE MepeIBIKEHUE ero BBEpX JA0KHO OBITh B Mpe-
nenax 50 mm. [loBH>KHBIE YacTH MAIIMHBI OMYCKAIOTCS BHU3 TOJT IEHCTBHEM COOCTBEHHOTO Beca.
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Puc. 3.4. lNaHenb ynpaBneHus npeccom
Ha nmynbTe ynpaBiaeHust mpeccoM pacroyioKeHbI CIEAYIONIUE AIIEMEHTHI:

(1) - mepeksrOUaTENL PEKUMOB pabOTHI TIpecca, rae «0» - Hepabouee cocrosiaue, «CBPOC) - cocro-
STHUE cOpOca Harpy3Ku Mpecca v BO3BpaTa HIDKHEH IIINTHI B HIbkHee nojioxkenne, «HAT'PYIKE- HUE»
- COCTOSIHME Harpy3KH mpecca (HHXKHSA [UIUTa IepeMetaeTcsi BBEPX).

(2) — nammouka HHAUKAIIUU CETH.

(3) — KHOITKa BKJIFOUEHHS HACOCA, TOIAFOIIETO KHIKOCTh B THAPOIIMIMH/IP Mpecca.
(4) — xHOTIKA BBIKJTFOUCHHS HACOCA.

(5) — mepekirOYaTENIE CKOPOCTH HATPYXKEHUS TIPECCa.

(6) — muHamorpad.

— - — —

WCTEMA VOMEPUTEADMHAR

. 3\ =

~ 93 ~n o < / 028 et

| . | : e, |

Puc. 3.5. NaHenb cnnomnsmeputens CN-2

CI/IJ'IOI/I3MepI/ITeJ'IB npeaHa3sHa4YCH IJId OTO6pa)KeHI/I$I Harpy3kKku U CKOPOCTU HATI'PYKCHUA IIpECCa. Ha
MYJIbTEC CUIIOU3MEPUTEIIA CHU-2 PACIIOJIOKCHDBI CIICAYIOIINUE 3JICMCHTBI:

(1) — xHOMKa BKITFOUEHHS TIPUOOpa (BKIJI/BBIKIT).

(2) — KHOIIKM BKJIFOYCHHA YPOBHS 3alllUTBI HAIIPSIKCHUS. BxiaroueHue YPOBHA 3allIUTBI HAITPAKCHUA
o0ecreynBacT aBTOMAaTHUYECKOE BHIKIIFOUCHUE npecca, Mpru JOCTHXKCHUHN HAIIPSPKCHUS BBIIIC YKA3aH-
HOrO.
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(3) — KHOIKA PEKUMOB OTOOpaXKeHUsT HarpshkeHus. [Ipu BKitodueHnn pexkuma | 3aropurcsi nHIuKa-
top «ITYCK» u uncnoBoe Tabmno (6) Oymer oroOpakaTh HampsbKEHUE Mpecca B pealbHOM BPEMEHHU.
[Tpu Brmrouenuu pesxxuma Il 3aropurcs nnaukarop «MAKC» u uucnoBoe tabno (6) Oyxaer orobpa-
’KaTh MoCJeIHee MaKCUMAIIbHOE HaPsHKEHHE Ipecca.

(4) — pyuxa pyuHoii HacTpoiiku CU-2.

(5) — KHOIKM BKIIIOUCHHS YPOBHEW 3al[UThl CKOPOCTU HArpyKeHHs. BKIHOUCHHE YPOBHS 3alllUThI
CKOPOCTH Harpy)KeHHs oOecreyrMBaeT aBTOMaTUYECKOE BBIKIIOUYEHUE IIpecca, IPU CKOPOCTH HArpy-
JKEHUs BBILIE YKa3aHHOU.

3.2.2. Texuuueckas xapakrepuctuka I1-50

Hpecc FI/I)IPaBJII/I‘IeCKI/Iﬁ npeaAHa3HAauYCH AJId CTaTUYCCKUX HUCIBITAaHHUH 06pa31103 CTPOUTCJIBHBIX Ma-
TCPHUAJIOB Ha CXKATHUEC.

Tabnuua 3.1

TexHuyeckas xapaktepuctuka lM-50
[TapameTpsl [Toxazarenun
TouHocTh U3MepeHuit, % 12
[IpenenpHast Harpy3Ka, TOHHBI 10
CKOpOCTh MBWKCHHS TOPITHS pabodero muuHApa, | 20
MM/MUH
HanGonpmmii 1omyCcTUMBIN TTOAbEM TTOPIITHS, MM 50
Mo1HOCTb 3eKTpoABUraTess, KBt 1
["abapuTHbIE pa3mMepsl, MM 362x200x970
Macca, kr 342

3.3. Komnnekm o6pa3syoe

e -
-
-

45

" = -

- m

Puc. 3.6. Cron c obpasuamun
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Puc. 3.7. Npumep gnarpammsl

4. TMopsAaok BbINONMHEHUS paboThbl

[TocnenoBarenbHOCTh ACMUCTBHM CIIETYIOIIAS :
1. Bo3sMeM obpaser co cToa.
2. YcTaHOBHM 00pa3er MeX 1y TUTHTaMH.

3. IIpu momoru Tymoaepa cetu (puc.4.1) BKIFOUNM rnpecc B ceTh. 3aroputcs Jiammouka «CETby Ha
MyJbTE YIIPABIICHUS PECCOM.

Puc. 4.1. Tymbnep BKIOYEHUS CETU

4. YcraHoBUM pexuM paboTel Ha mynbTe ynpasieHus «HAI'PYXXEHUEy, uto 6yner cooTBeTCTBO-
BaTh X0y Ipecca BBepx. Pexum «0» - paboTa BXOJIOCTYIO M MEpeBIKEHUs mpecca He Oyner. Pe-
xM «CBPOC» ucnosnp3yetcs npu pasrpyske oopasia (00paTHbIN X0/ IUIMTHI Ipecca).

5. Brumtounm npubop CU-2 (puc. 3.5 1).
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6. Ha CH-2 ¢ momouIpi0 KHOTIOK BBICTABUM YPOBEHb 3aIuThl (puc. 3.5 2). YpOBEHb 3alIUTHI BbI-
craBisierca B KH. Eciau ypoBeHb 3alIUThl HUXKE YCUIIMS IIpecca, TO IPECcC aBTOMATUYECKH BBIKIHOYA-
ercs. Eciau Takoe npou3o1io, To Ui BKJIIOUEHUs npecca HaxkaTh Ha KHONKY «HACOC».

7. Ha CH-2 BpICTaBUM CKOpPOCTb HArpyXeHHUs — pa3HULa MEXJy Harpy3koil B JaHHBIII MOMEHT U
npensiaymei. Eciam ckopocTh HarpyXeHus OOJIbIlle YCTAHOBJICHHOM, TO MPECC aBTOMATHYECKH BbI-
KIIKO4aeTCsl.

8. Ilpu Brmouenun CU-2 roput nammouka «ITYCK», 4To cOOTBETCTBYEeT OTOOpaKECHHUIO TAaHHBIX B
peasibHOM BpeMeHU. [Ipu HaxkaTuu Ha KHONKY (puc. 3.5 3) mpou30HIeT NEepeKIIoUeHUE PeKUMOB
otoOpaxeHus — 3aroputcs yammnouka «MAKC» u Ha manenu (6) Oyaer oToOpakaTtbes MOCIEAHEE
MaKCUMaJIbHOE 3HaueHue HampspkeHus. [Ipu moBTopHOM Hakatuu Ha KHOIKY (puc 3.5 3) pexum
BepHeTcs B «[TYCK» (pexuM peanbHOTr0 BpEMEHH).

9. YcraHoBuM ckopocTh HarpyxkeHus mnpeccoM (ot 0 mo 5 mepemay). Haxmem kaomky «HACOCH.
Hwxnsis umra npecca HayHeT moaHuMarthbes. JloBens oOpaser; 10 BEpHEW IUIMTHI, MPecC HayHEeT
pasnaBinuBaTh obpasen. M3 otBepcTus auHamorpada HauyHET BBIXOIUTh TUHAMOTpaMMa M Ha IIKaiax
CU-2 nosBIsIOTCS JAHHBIC UCTIBITAHHS.

10. ITo 3aBepiIeHHIO OTIBITA ITPECC aBTOMaTH4Yecku BhIKtounTcest, CH-2 mpomomkaer paboTats.

11. YcranoBum pexum padotsl Ha «CBPOCy. JloxkaeMcs, moka HIDKHSS TUIMTA TPUIET B UCXOTHOE
MOJIOXKEHHUE, - 00pa3el; MOKHO M3BJIeKaTh. [1010KMM Ha CTOJI.

12. CaumeM uarpaMmy | MOJIOKHM ee Ha ctoil. [locie Toro kak TuHaMorpamMMa okasanach Ha CTO-
Jie, IMEETCS BO3MOKHOCTh TTIOCMOTPETH e¢ (IIETI0K Ha TUarpammy MOJJHUMAET e¢ TePIeHINKYISIPHO
nepes1 MmoJib30BaTesieM, TOBTOPHBIHN IIETYOK yOupaeT ee oOpaTHO Ha CTOM).

13. BosbMeM HOBBIM 00pa3er; W TPOBOJWM HCHBITAHHS JAjbIIIe.
14.BeranciauTh npeien MpoYHOCTH JepeBa BAOJb BOJIOKOH 10 (hopmyre:

(4.1)

rae ~ BC - pauGonbluas Harpyska, IpeAuIecTBYIOMIAs pa3pyLICHHIO 00pa3lia;

4,

- IJIomaab OoICpeYHOro CCUCHUA 06pa3ua J0 Ha4daJia UCIIbITaHHA.

5. Otyer

OTueT 1o BHINOJIHEHHON paboTe JOKEH CO/IepKaTh:

1. llens 1 3agaun pabOTHI.

2. ITpubopsl, 060pya0BaHKE U 0OECTIEUCHHE.

3. UnnuBuayansHOE 3aJjaHne Ha paboTy (MaTepuan o0pasiia, ero 3CK13 1 pa3mMepsl).
4. 3HayeHUs1 MaKCUMAaJIbHBIX HANPSDKEHUH.

5. I'papuku: ycunuii 1 HanpsHKEHUH.

6. Berumncienue 0CHOBHBIX MEXaHUUECKUX XapaKTCPUCTHK.
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7. BbIBOIBI (COCTABIISIIOTCS COOTBETCTBEHHO 1IETIH).

6. KOHTpO.ﬂbeIe BOMNpPoOCHLI

1. Kakue MexaHn4yeckue XaApPAKTCPUCTUKHU MOKHO OIPECACIUTD IMMPU HUCIBITAHUN IJIACTUYHBIX Ma-
TEepHaJIOB Ha cxKaTHe?

2. KaKI/Ie MCXAHNYCCKUC XapaKTepI/ICTI/IKI/I MOXHO OHpeIleJII/ITI) HpI/I HUCIIBITAHUN XpyHKI/IX MaTCpI/Ia-
JIOB Ha ckarue?

3. JI7ig KakuX MaTepUaIiOB UCIIBITAHNE HA CXKATHE UMEET OOJIBITIIOE TPAKTHIECKOE 3HadYeHUE?

4. Yem 0OBsICHSCTCS pa3pylIeHHE YyTr'yHHBIX 00pa3IoB 0 IIOCKOCTH, IPOXOISIIeH Mo yriaom 45°
K ocu obpasma?

5. B xkakoM HampaBiieHUU €pPEBO MPOYHEE MPH CKATHU?

6. MOXHO JT1 JIOBECTH JI0 pa3pylIeHUs IEPEBSHHBIA 00pa3el] Harpy3Ko#, HaIpaBIICHHOW MOTEPEeK
BOJIOKOH?

7. Cnucok nutepatypbl
1. benses H.M. JlabopaTtopHbie paboThl IO CONPOTUBICHUIO MaTepHalioB: YueOHOe mocolue Juist
BY30B. — M.: ['ocyIapcTBeHHOE M3IaTENTLCTBO TEXHUKO-TEOPETHIECKOH uTeparypsl, 1954. — 278c.

2. PyGamkun A.I'. JlaGopaTtopHble pabOTHI IO CONMPOTHUBJICHUIO MaTepualioB: Y4ueOHOe mocooue. —
M.: Beicias mkona. 1971. — 240c.

AHO BO "KUT
AHO BO "KAT YHVIBEPCUTET"

[OKYMEHT CBOEW
T yYOCTOBEpSIOLLE]
MOAMNCHIO
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