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AKT COTI'VIACOBAHUA

1o y4eOHoM qucuuiinie «CTpouTebHbIe MATEPHAJIbI M U3EJTHUS,
paspadorannbiii npenogasareneM I'BIIOY IO:xHo-Ypanbckoro rocyaap-
CTBEHHOI'0 TEXHHYECKOro xkosuiexka Makosenkou JI. B.

Metoauyecknue PEKOMEHAAIIMU [0 BBIMOJTHEHUIO MPAKTHUECKUX  paboT
y4eOHOU AUCIUTUINHBI «CTpOUTEIbHBIE MAaTePUAIIBI U U3JICTUs TPEeIHa3HAUYCHBI JJIs
oOyuaromuxcs 6a3oBoi moAroToBku creruaibHocTd 08.02.04 BomocHabxenue u
BOJIOOTBEJICHUE.

[TpakTryeckue 3aHATUS SIBISIOTCS BXKHBIM AJIEMEHTOM Y4YeOHOUM JUCIUTLIH-
Hbl. B mpoliecce BBITIOJIHEHUS! MPAKTUYECKUX PabOT 00ydaroniuecs CUCTEMATU3UpPy-
IOT ¥ 3aKPEIUISIOT MOJYyYCHHBIC TCOPETUUECKUE 3HAHMS, Pa3BUBAIOT UHTEIIEKTYallb-
HbIC U MPO(EeCCUOHANTBHBIC YMEHUS, (POPMHUPYIOT FJIEMEHTHI KOMIIETSHIIMN Oy Iylux
CIICIMAJINCTOB.

Mertoaudeckue pexoMeHmanuu coaepxkat [loscHutenpHyro 3amucky, Ilepe-
YeHb U COJICP)KAHHUE MPAKTUYECKUX padoT, ureparypy (OCHOBHBIE W JIOTIOTHUTEb-
HbIE UCTOYHUKHU, THTEepHET-pecypcebl), [Ipunoxkenue.

B pesynbrare BHITIONHEHUS TPAKTHYECKUX PabOT CTYJICHT JOJIKEH YMETh UC-
MI0JIb30BaTh MPOrpaMMHOE obecriedeHrue B MPodeccHoHaIbHON eI TEIBHOCTH; MPH-
MEHSTh KOMIIBIOTEPHBIC U TEJIEKOMMYHHUKAIIMOHHBIE CPEICTBA; 3HATH COCTaB UH(OP-
MAIIMOHHBIX M TEJIEKOMMYHHKAIIMOHHBIX TEXHOJOTHH; (YHKIIMH U BO3MOKHOCTH HC-
0JIb30BaHMs MH()OPMAIIMOHHBIX TEXHOJIOTUH B MPOGECCUOHATIBHON JIEITSIIHHOCTH.

Mertoaudeckne pPEeKOMEHAAIMHU 10 BBITIOJIHEHUIO TPAKTUYECKUX PadOT Ipe /-

JlaraeTcsl MCMoJIb30BaTh JJIsl IPOBEICHUSI TMPAKTUUYECKUX 3aHATUH CO CTyJCHTaMHU, a
TaK e JJII CAMOCTOSITEIbHOIO M3Yy4YEeHUs CTYJAECHTAMHU MPAKTUYECKON YacTH AUCILH-
TIMHEL.
VYka3zaHHBIC METOJIUYECKHE PEKOMEHJAIMN II0 BBIMOJHEHHUIO NMPAKTHYECKUX padoT
mo ydeOHoW nucnuiuimHe «CTpOWTEIbHBIC MaTepHalbl U M3ISIUS» IpejiaracTcs
UCIIOIB30BaTh sl oOydatonquxcst cnenuaibHoctu 08.02.04 BonmocHabxeHue U BO-
nootBeaeHue (0a3zoBasi MOJrOTOBKA).
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HOACHUTEJIBHAA 3AIIMCKA

MeTtonudueckne PEKOMECHIAIMHA TI0 BBIMOJHEHUIO TPAKTHYCCKUX PaboT 1Mo
yaeOHo# aucnumuinHe «CTpOUTENBbHBIE MaTepHabl U U3MCTUsI» IpeaHA3HAYCHBI
s obywaromuxcs no  cnernuansbHoctu  08.02.04. BonocnaGxenue u
BOJIOOTBEJICHUE.

[IpakTuueckue  3aHATUS  SBISIOTCS  BaXKHBIM  DJIEMEHTOM  y4eOHOM
JTUCIUIUIMHBL. B Tpoliecce BBIMOTHEHUS MPAKTHYECKUX pPadoT oO0ydarommecs
CUCTEMATU3UPYIOT U 3aKPEIUISIOT IMOJYyYEHHBIC TCOPETUICCKUE 3HAHMSI, PAa3BUBAIOT
WUHTCIUICKTYaJbHbIE H TNPO(ECCHOHANbHBIE YMEHHUS, (QOPMHUPYIOT SJIEMCHTHI
KOMIIETEHITUH OYTyIINX CHEIUATHUCTOB.

Meronuueckue  PEKOMEHAAMKM  TNPEAHA3HAYCHBI  JJIT  OpTraHHW3aIluu
BBITIOJTHEHUS TMPAKTHYECKUX PadoT 1o ydeOHoW mucnuiuinHe «CTpoHTebHbIE
MaTEPHAJIbI ¥ H3CITHS.

[Iporpammoit  y4yeOHOW JMHUCHMILIMHBI — MPEAYCMOTPEHO BBITIOJIHCHHE 3
NPAKTHYCCKUX pabOT, HAIIPaBJICHHBIX Ha (HOPMHUPOBAHUE

YMeEHuu:

®ONpEIETSATh 0 BHEIIHUM NMPU3HAKAM U MapKUPOBKE BUJ U Ka4eCTBO Mate-
pHUAJIOB U WU3/IEINH;

®[IPOU3BOIUTH TEXHUYECKU U SKOHOMUYECKH 0OOCHOBAaHHBIN BHIOOP MaTepu-
aJIOB MU3JIENUH ISl KOHKPETHBIX YCIOBUI UCIIOIb30BaHMUS;

000011IeHHEe, CHCTEMATH3AIUIO, YIUIYOJIeHNe U 3aKpeIieHue 3HaHUll

exiaccu(PUKAIIMIO, CBOMCTBA U METOJIbI ONPE/IENICHUsI OCHOBHBIX MapaMeTPOB
MaTepuasoB;

®OCHOBHBIC CBOMCTBA M 00JIACTH NMPUMEHEHHUS CTPOUTEIHHBIX MAaTEPHAIOB H
WU30CIIM;

®BU/Ibl TOJIMMEPHBIX MAaTEPUATIOB U U3AENHS, W3 HUX BUJIBI OTJAEJIOYHBIX Ma-
TE€pPHUAJIOB.

Onrcanne KaXJIOW IPAKTHUYSCKOW padOTBI COJECPKUT HOMEp, Ha3BaHUE H
11eJ1b paboThI, POpMUPYEMBIEC B TIPOIIECCE BBITTOJHEHUS paOOTHl 3HAHUS, YMEHUS U
AJIEMEHTHI KOMIICTCHIINH, TEOPETUUSCKOE HM3JI0KCHHE HEOOXOIMMOTO MaTepuala,
BapHaHTHl 3aJaHUM, OMMCAHHWE AJITOPUTMa BBIMOJHEHUS PAOOTHI M KOHTPOJIBbHBIC
BOIIPOCHI (C 11€JIbIO BBISIBUTH U YCTPAHUTh HEIOUETHl B OCBOCHUH MaTepHaia).

Jns monmydeHus JOMOJIHUTENBbHOM, Oojiee MoApoOHONM HWHQOPMAIUHM IO
OCHOBHBIM  BOIpOCaM y4eOHOW JUCHUIIMHBI B  KOHIIE METOAUYECKHUX
pEeKOMEHIaIuii MPUBEEH MepedeHb NHHOPMAITMOHHBIX UCTOYHUKOB.



OT4eThl CTYAEHTOB MO MPAaKTUYECKUM padoTaM JOJIKHBI COAEpk aTh HOMED,
Ha3BaHUE U LEIb palOThl, BHIMOJIHEHHBIC 3aJaHUSI U UX PE3yJIbTaTbl, OTBETHl Ha
KOHTPOJIbHBIE BOIPOCHI U BBIBO/IBI IO MPO/IEIaHHON padoTe.

I[MEPEYEHD ITPAKTUYECKHUX PABOT

Yacel Ha
Ha3Banue pabot BBITIOJIHEHUE
paboThI
[Tpaktuueckas pa- | MccienoBath 00pasibl MPUPOTHBIX KAMEH- 2
HBIX MAaTEPUAJIOB
oora Nel p
[Tpaktnueckas pa- | OnpeneneHne Mapku Outyma 1o pusude- 2
CKUM U MEXAaHUYECKUM CBOMCTBAM.
oora No2
[Ipaktudeckas pa- | KnaccuduimpoBaTh OCHOBHBIC BHJIBI TTOJTH- 2
MEPHBIX CTPOUTEIBHBIX MAaTEPHUAJIOB U U3JIE-
oota Ne3 IU) ™ p a
JIVH.
Hroro 6




TPEBOBAHUA K O®POPMJIEHUTIO OTUYETA
Kaxknasi oTueTHasi padoTa I0JI5KHA COAEPKATH:

1 Homep 1 Ha3BaHuE MPAKTUYECKON pabOThI

2 enb paboThl

3. Tabnuupl ¢ pe3yapTaTaMmu

4 OTBeThl Ha KOHTPOJIbHBIE BOITPOCHI

5 BriBoj o pabote

Kaxxnas otuetHas paborta JoikHA OBITh aKKypaTHO O(pOopMIIEHA U BIOXKEHA B MAIKY C
daitnamu. OT4ET MOXKHO BBIMOJHATH B PyKOMUCHOM BapHaHTe WM C MPUMEHEHUEM
[IK. IlepBsiii ¢aiin B mamnke JOJKEH COACPKATh TUTYJIBHBIM JIMCT YCTAHOBJICHHOTO
obOpasna (npuinoxenue A). Kaxnas oTueTHas paboTa MOAMKUCHIBACTCS MperojaBaTe-
JIEM Tocie €€ 3alUThl U XPAaHUTCS B MAlKe Y CTYJAEHTa 0 KOHIA TEKyLIEro CEMeCT-
pa. B xoH1le cemecTpa cTyJIeHT 00s13aH c1aTh NAIIKy CO BCEMH, MOIMCAHHBIMU IIpe-
nojaBaTesieM, padoTaMH U MOJIYYUTh 3a4eT MO MPAKTHYECKUM paboTaM 3a CeMecTp.
3ayeT Mo MpakTUYECKUM paboTaM 3a CEMECTP CTaBUTCS NP HAJIUYUU B IMAIKE BCEX

OTYETHBIX PabOT, MPOBEJCHHBIX B IPYIIIIE.



Kpurepuu oueHKH 0TYETHBIX padoT

Kpurepuu Ouenka

Pe3ynbTaThl MpakTUYECKUX 3aHATUM 3aHECEHBI B TAOJIMIIBI,
clienaH He0OOXOUMBIN aHalln3, IPABUIILHO JIaHBI MUCHMEH- OtnuuHO
HBIE€ OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI, MPABWILHO 3apH-
COBaHbI CXEMBI U CJI€JIaH BBIBOJ]

Pe?)y.IIBTaTBI MPAKTUICCKUX 3aHSITUN 3aHECCHBI B Ta6JII/II_[BI,
HC CACJIaH aHaJIn3, HC TOYHO JaHbl IMCBMCHHBIC OTBCTbI XOpOH_IO
Ha KOHTPOJIBHBIC BOIIPOCHI, IIPABHUIIBHO 3aPpUCOBAHBI CXCMbI
N CACJIaH BBIBO/J

Pe?)y.HLTaTLI MMPAKTUICCKUX 3aHITUN 3aHECCHbBI B Ta6J'II/IIIBI,
HC CACJIaH aHaJIn3, HC TOYHO AaHbI IINCBbMCHHBIC OTBCTHI yJIOBHCTBOpI/ITeHBHO
Ha KOHTPOJIBHBIC BOIIPOCHI, HC IIPABHUJIBHO 3apPHWCOBAHBI
CXEMbI 1 HC TOYHO CACJIaH BbIBOJ

PGSYJILTaTLI MMPAKTUICCKUX 3aHATUH HE 3aHECEHBI B Ta0IH- HCYI[OBJICTBOPI/ITGJIBHO
I0bl, HC CACJIaH aHaJIn3, HC JaHbl IMCbMCHHBIC OTBCTHI HA
KOHTPOJIBHBIC BOIIPOCHI, HC IIPABUJIBHO 3apHUCOBAHbLI CXC-
MBI 1 HC CACJIaH BBIBOJ




O6pa3zen
MuHucTepcTBO 00pa3zoBaHus U HayKu YenssOuHCKON 00IacTu
[NocynapctBenHoe Or01keTHOE MPodhecCHOHANTBHOE 00Pa30BaATENbHOE YUPEKICHUE
«HOKHO-Y pasibCKUl TOCYIAPCTBEHHBIN TEXHUYECKUN KOJLIETAK)

OTYET

10 BBITIOJIHEHHUIO TMPAKTHYECKUX padboT
y4eOHOM TUCIUTUIMHE

«CTpOI/ITe.]'II)HBIe mMaTepuajia u u3JeJausa»

BBINIOJHWIL: cTyAeHT MBanoB B.1.
rpynna: BB-

poBepuUJI: npenoaasarens Epmosa M.1.
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IIpakTnyeckas padora Ne 1.

Hccnedosamv 00pazypl npupoOHbIX KAMEHHBIX MAMEPUATIOE
Lenv pabomoi:
1. UccnenoBath 06pasiibl IPUPOAHBIX KAMEHHBIX MAaTEPUAJIOB .
3nanus (axmyanuzayus):
1. OCHOBHBIE CBOMCTBA M 00JIACTH MIPUMEHEHHS CTPOUTEIIBHBIX MaTEPHUAIIOB U 13-
JICIINH;
2. KJ1acCU(PUKAINIO, CBOMCTBA U METOJbI ONIPE/ICTICHNS OCHOBHBIX TTapaMeTpOB
MaTepuasoB;
Ymenusa:
1. MIPOU3BOUTH TEXHUYECKU U DKOHOMUYECKH 0O0CHOBAHHBIN BBIOOP MaTepua-
JIOB U3JICTUN 1711 KOHKPETHBIX YCJIOBUW HUCTIOJIH30BaHUS;
Dnemenmul cedyIouux KOMnemeHyutl.
OK 1. IToHumars CyIIHOCTh M COLIMANBHYIO 3HAUMMOCTh CBOEH Oynyieit nmpodeccun,
MPOSABJIATH K HEW YCTONYHUBBIA HHTEPEC.
OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JAESITEIbHOCTh, BEIOUPATh TUIIOBBIE METO/BI U
CIocOoOBI BBIMOJHEHUS TPO(EeCCHOHAIbHBIX 3a7a4, OIEHUBATh UX 3P (HEKTUBHOCTH U
KAa4eCTBO.
OK 5. Ucnonp3oBath ~ MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTUU B
npodecCHOHaIbHON 1eITeNbHOCTH.
IIK 1.1. [IppuauMaTh ydyacTre B MPOSKTUPOBAHUHN JIEMEHTOB CUCTEM BOJIOCHAOKECHHS
Y BOJIOOTBEJICHU.

Teopernueckuii MmaTepuai:

Martepuanbl U u3enaus, 100bIBa€MbI€ W U3TOTOBIISIEMbIE U3 TOPHBIX MOPOJ Me-
TOJIaMH MEXaHWYECKON 00pabOTKH, HA3BIBAIOTCS MPUPOAHBIMA KAMEHHBIMH MaTe-
puanamu. [Ipumepamu Takux MaTEpPHAIOB MOTYT CIY>KUTb OOJMIIOBOYHBIC TUTUTHI
U3 TpaHUTa, MpaMopa, U3BECTHSIKA, a TAKXKE IICOCHb.

I'opHble mopoaAbl — 3TO 3HAUUTENIbHBIE 10 OOBEMY CKOILJIEHHS] MUHEPAJIOB B
3eMHOI KOpe, MMerolre 00Jee NiIu MEeHee MOCTOSIHHBIA COCTaB.

MuHepanaMH Ha3bIBaIOT MPOAYKTHI MPUPOAHBIX Peakiiuii, oOiamarouue omnpe-
JICTICHHBIM XUMHUYECKUM COCTaBOM U XapaKTEPHBIMU (DU3UIECKUMHU CBOWCTBAMHU.

CrpykTypa rOpHOM MOPOJIbI XapaKTepHU3yeTcss OCOOCHHOCTSIMU CTPOCHUS, 00y-
CJIOBJICHHBIMHM pa3zMepamu, GOpMOM M COOTHOIIEHHWEM OOpa3yIoIINX €€ MUHepa-
70B. CTpyKTypbl OBIBAIOT MOJHOKPUCTAJUIMYECKUE, HEMOTHOKPUCTATUIMYECKUE,
MOJIYKpUCTANINUECKUE U CcTekjoBaThle. CTPYKTypa B 3HAUYUTENILHOM CTETEHU
OMpeIeIAeT IEKOPATUBHBIE KaueCTBA TOPHOM MOPO/IBI.
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TeKkcTypol TOpHOU NOPOJBI HA3BIBAXOT OTHOCUTEIIBHOE PACIIOIOKEHUE U pac-
IpeesieHue B UEH MOPOA000pa3yIoMMX MUHEPATOB. TeKCTypbl ObIBalOT MAacCHUB-
HbI€, TMHEHHO-TIapallIeJIbHbIE, 0J0CYAThIE, CIOUCTBIE, TOPUCTHIE.

[lopucTocTh TOpPHOM MOPOJBI OMPENENSIOT OTHOIIEHHEM OObeMa MYyCTOT K
o0beMy ropHoi maccel. HanMeHb1ell NopucTOCThIO0 001a/1at0T U3BEPKEHHBIE TO-
poabl. Tak, mopucTOCTh TpaHUTOB cocTaBisgeT 1,2%, nuabda3oB u rabopo — 1%,
kBapuutoB — 0,8%. IlopucTocTh 0CaJOUHBIX TOPHBIX MOPOJ Aocturaet 20—25%.

TpemnHoBaTOCTh — HAJMYKME TPEUIMH B FOPHOM MOpPOJE, DTO XapaKTepHOE
CBOMCTBO Bcex 0€3 UCKIIOYEHUS] TOPHBIX Mopoa. TpemuHoBaTOCTh OBIBAET OTKPbI-
Tasi, 3aKpbITasi, COMKHYTast U cKpbITas. [Ipu 00paboTke KaMHS YYUTHIBAIOT Pa3HO-
BUJHOCTh TPEIIMHOBATOCTU U JIOKHYIO CIIOUCTOCTh KamHs, T. €. CHOCOOHOCTb I10-
POJIbI pacKalbIBaThCS MO MapaIeIbHBIM ILIOCKOCTSIM.

OO0pabaTbiBaeMOCTh — 3TO CIIOCOOHOCTH TOPHOM MOPOJIbI IPUHUMATH 3aaH-
Hy10 GopMy U PakTypy JHIIEBOM MOBEPXHOCTH MPHU BO3JIEUCTBUH PA3IUYHBIMHU MH-
CTpyMEHTaMHU.

AGpa3uBHOETh TOPHOU MOPOJBI XaPAKTEPHUIYETCS] M3HAIIMBAEMOCTHIO KaMHe-
00pabaThIBaIOIIETO UHCTPYMEHTA B Tpoliecce TpeHus. OHa 3aBUCHUT OT COJIEpKa-
HUS B TIOPOJI€ IPUPOAHBIX a0Pa3UBHBIX MUHEPAJIOB (KBapIl, MOJIEBbIE IITATHI, Kpe-
MEHb, KOPYH[I, rpaHat). KpynHo3epHUCTbIE MTOPOJBI ¢ OCTPOYTOJIbHBIMU 3€pHAMU
oOnagaroT 6oJiee BHICOKOM a0- Pa3WBHOCTBIO, YEM MEJIKO3EPHUCTHIE C OKaTaHHOMN
dbopmoii 3epeH.

AHM30TPONHOCTb — 3TO CIOCOOHOCTH TOPHBIX MOPOJ (0OCOOEHHO TPAHUTOB)
0oJee JIETKO pacKallbIBaThCS MO OMPEICTICHHBIM HAMPABICHUSIM. AHHU30TPOITHOCTD
B OOJIBIIION CTEMEHU MPOSBIISIETCS B CIIOAAX, COACPKAIINXCA B TPAHUTAX.

[Ipupoanbie kKaMeHHbIe MaTeprasibl. X mosy4aroT u3 ropHbeix nopoa. Ouu 00-
Jaar0T BRICOKOM aTMOC(HEPOCTONKOCTHIO, MPOYHOCTHIO M KPACHBOM OKPACKOIA.

I'opHBIE TOPOBI JEIAT HA TPU OCHOBHBIE T'PYIIIBI: IEPBUYHBIE, BTOPUUYHBIE U
MeTaMOp(PUIECKUE.

[lepBuuHble (U3BEp>KEHHBIE) TOPHBIE MOPOBI 0OPA30BATKUCH IIYTEM OCTHIBAHUS
pacruiaBieHHOM Marmel. K HUM OTHOCSITCS TpaHWUT, CUEHUT, THOPUT, JaOpaoOpHT,
rab0po, 6a3ansT, Mabda3. DT MaTepuaIbl UMEIOT TUIOTHYIO CTPYKTYPY, OOJBIION
BEC, BBICOKME MEXaHMUYECKYIO IMPOYHOCTh U TEIIONPOBOAHOCTH. [lopucras pazHo-
BUHOCTb U3BEP>KEHHBIX MOPOJ — BYJIKAHUYECKHHA Ty — mpu HEOONbIION MIIOT-
HoctH (1000—1500 kr/mM3) obnagaeT 3HAYUTEITHPHOW MEXaHHUYECKOW MPOYHOCTHIO
Y XOpOILKUMH TETUIOM30JISILIMOHHBIMU CBOMcTBaMU. [lepeuncieHHble KaMEHHbIE Ma-
TepUaJIbl TPUMEHSIOT JJIsl NPUTOTOBJIEHUS IIE€OHS, KIAJKU (PyHIaMEHTOB 3[aHUH,
OOJIMIIOBKHU CTEH U 10J1a, U3TOTOBJIEHUS JIECTHUYHBIX CTYIIEHEH.

Bropuunble ropHbele mopoasl 00pa3oBajuCh OT BO3IECHCTBUS Ha MEPBUYHBIC

MOPOJIbI BOJIBI, JIbJla, IEPEMEHHON TeMIepaTyphl, ra3oB (00JOMOYHbBIE U PBIXJIbIE
10



MOpPO/bl), @ TAKXKE B PE3yJbTaTe OCAXIACHHUS HAa JHE BOJOEMOB PAKOBHH U MaHLIU-
pelt MpoCcTeHIIMX OPraHu3MoB (0CaI0YHBIE TTOPOJIBI).

[Ipu pazpyiieHny MEpBUYHBIX MOPOJ 00pa3ylOTCs TPaBUM U MECOK, KOTOPHIC
CILyaT ChIPbEM JJIsi U3TOTOBJIEHUS 0€TOHOB M pacTBOpoB. K ocanounsiM nopoiam
OTHOCSITCS THIIC, JOJIOMUT, U3BECTKOBBIC TY(HI.

Metamopduueckre ropHbie MOPOAbl - MPaMOp, THEUCHI, KBAPLUTHI - MOTYUHU-
JUCh B pe3yJIbTaTe BO3JCHCTBUS HAa HUX Pa3IMYHBIX BHEIIHUX ¢akTopoB. Hampu-
Mep, MpaMop SIBISIETCS MU3BECTHSKOM, MOJYYUBIINM BCJICACTBUE JIABJICHUS U BhI-
COKOM TeMmeparypbl KpUCTAIUIMYECKOE IJIOTHOE cTpoeHue. Mertamopduueckue
OPOJIbl UCTIOJIB3YIOT JUIsl OOJMIIOBKM CTEH 3/1aHMM, HACTUJIIKU TOJIOB B TOPTOBBIX
3aJ1aX KPYIHBIX TOPTOBBIX MPEATIPUITHI.

[Ipuponnbie KaMEHHBbIE MaTepUabl KIACCUPUIMPYIOT TO TUIOTHOCTH (TsKe-
nble MI0THOCTBIO Oosee 1800 kr/m® u nerkme minotHocThio Menee 1800 kr/m3);
npeaeny NpoYHOCTH NpH cxkaTuu (Ha Mapku oT 4 1o 1000, mpuyeM Jierkue KameH-
Hble MaTtepuaiibl UMeroT Mapku 110 200, a Tskensie -oT 100 1 BbIIIE) U IO MOPO30-
CTOMKOCTH.

Texnuueckue TpeOOBaHUS K MPUPOJHBIM KaAMEHHBIM MaTepuajgaM U U3JeHsIM
ycTraHaBnuBaioTcsa cootBercTBytomuMu ['OCTamu u TY B 3aBUCMMOCTH OT Ha3Ha-
YeHHs] MaTepualia u yCIOBUN pabOThl COOPYKEHMSI MIIM KOHCTPYKITUH.

[To cTrenenu 06pabOTKKM pa3nuUarOT rpyb0oOpaboTaHHBIE KAMEHHBIE MaTepHa-
7l (TIEeCOK, TpaBHii, 1me0eHb, OYTOBBIM KaMEHb) W IITY4YHble U3Jenus (IMUJICHbIC
MITYYHbIE KAaMHU U OJIOKM JIJISi CTEH, TUTMTHI U MPOQWIbHBIE U3IETUS JUIsl HApYy K-
HOM M BHyTpPEHHEN OOJIMIIOBKU 3[aHUN U COOPYKEHHUH ).

X0/ BBITIOJTHEHUST PAOOTHI:

1. N3yuute BUABI TOPHBIX TTOPOJT

2. CocraBbTe TabIUIy «XapakTepUCTHKa CBOUCTB TOpHBIX mopo»([Ipunoxenue
1)

3. 3apucyiite cxemy rpymisl ropHbIX opoj ([Ipunoxenue 2)

4, OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI:

- Uem xapakTepu3yeTcsi CTpyKTypa TOPHON MOPOIBI?
- CeM OTIMYAIOTCS IEPBUYHBIC U BTOPUYHBIE TOPHBIC TTOPOIBI?
- Ha xakue BuabI KITacCUPUITUPYIOTCSI TOPHBIC TTOPOIBI?

5. CremnaliTe BBIBOJI.
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IIpakTuyeckas padora Ne 2.

Onpeodenenue mapku oGumyma no puanueckKum u MexaHuueCKuM CeoiiCcmeam.
Lenv pabomoi:
1. Onpenenuts MapKy OUTyMa MO GU3MYECKUM U MEXAHUYECKUM CBOMCTBAM
3nanus (axmyanuzayus):
1. KJaccuguKkarus, CBOUCTBA U METObI ONPEICICHUSI OCHOBHBIX MapaMeTPOB
MaTepuasoB;
2. OCHOBHBIE CBOMCTBA M 00JIACTH MIPUMEHEHHSI CTPOUTEIILHBIX MAaTePUAIOB U
U31CIINM;
Ymenusa:
1. OTIPENICIIATH 10 BHEITHUM MPU3HAKAM M MAapKUPOBKE BUJI U KAYECTBO MaTe-
pHUAJIOB U U3JICTUN;
2. IPOU3BOUTH TEXHUUYECKU U YKOHOMUYECKH 00OOCHOBAHHBIN BHIOOP MaTepH-
aJI0B U3IETUH SISl KOHKPETHBIX YCJIOBUH UCIIOIb30BAHUS;
Dnemenmul cedyIouux KOMnemeHyutl.
OK 1. [loHumaTh CYImIHOCT U COIMAJBbHYI 3HAYUMOCTb CBOEH Oyayiiei
npodeccuu, MPOSBIATh K Hel YCTONYMBBIN HHTEpEC.
OK 2. OpranuzoBbiBaTh COOCTBEHHYIO AESTEIBHOCTD, BEIOMPATH THUIIOBBIE METO/IbI
U CrnocoObl  BBIMOJHEHHS  NpO(ecCHOHambHBIX  3aJad, OIEHUBATh  HUX
3¢ PEKTUBHOCTH U Ka4eCTBO.
OK 7.bpatp Ha ceOs OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMAaHIbI
(MOTYMHEHHBIX), pE3YyJIbTAT BHIIIOJHEHUS 3a1aHU.

OK 8. CaMOCTOSITEIIBHO ONpPEe/IATh 3a1aud MPOPECCUOHAIBHOTO U JIMYHOCTHOT'O
pPa3BHTHS, 3aHUMAThCS CaMOOOPa30BaHUEM, OCO3HAHHO IUIAHUPOBATH MOBBIIICHUE
KBaTU(UKAITHH

IIK 2.2. OueHnBaTh TEXHUYCCKOE COCTOSTHUE CUCTEM M COOPYKCHHI BOJIOCHAOX e-
HUS ¥ BOJIOOTBEICHUS.

Teopernuecknii MaTepurai:

HedbTtaHon 6uTymM npu obbluHOW TemnepaTtype npeacraBnaseT co-
6011 3aTBepAeBLUY0 MAcCy YepHOro LBeTa, Pas3/IMyHoM cTeneHn TBep-
AOCTUN. B TOHKMX nieHKax, 0CObeHHO Ha CBeTYy, OH MeeT KOPUYHEBbLIN
NN Bypbli OTTEHOK. BriosiHe O4HOPOAHbBIA U YNCTLIA BUTYM AOJIKEH
NMeTb B/1IeCTALLMNIM N3N0M, 6€3 KPYNMNHOK U BKIFOYEHNN.
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YaenbHbIi BeC YNCTbIX BUTYMOB 6/1M30K K egnHuLe. Ecnn yaens-
HblA BEC BUTYMa NpeBbIlWaeT eANHKLY, TO 3TO yKa3blBaeT Ha CoAepXa-
HMe B HEM MUHepanbHbIX NPUMeCen NI AerTeBblX BeLlecTs.

Pa3smMaryaeMocCTb XxapakTepusyeTca TeMnepaTypon pasmMaryeHus, T.
e. TeMrnepaTypoun, Npm KOTOPON BUTYM NepexoanT U3 TBepLOro CoCcTo-
AHWA B NAaCTUYHOe, NpuobpeTast NOABMXHOCTL. JTa TeMnepaTtypa He-
CKONIbKO HUXEe TOW, NPy KOTOPOX BUTYM MONHOCTLIO NEepexoanT B XNA-
Koe cocTosiHue. OnpejeneHvie MPOn3BOANTCA Ha Npnbope «KOoAbLO W
Lap».

[lo 3TOMYy CBOMCTBY W MO MPOHULAEMOCTN (NeHeTpauun) onpeje-
NAT Mapky butyma.

[MpoHMLUaeMoCTb (NeHeTpaunda), onpejenaroLllasd KOHCUCTEHLUWIO
6UTYMa, XapakKTepunsyeTcs CTerneHb MorpyxeHns CTaHAAPTHOM UMbl B
6UTYM MpU onpejeneHHON Harpyske n Temrnepatype. Yem MeHbLUe
NPOHNLAEeMOCTb, TeM BUTYM TBepXe. [pOoHMLaeMoCTb onpejenseTtcs
Ha cneumanbHOM Npubope - NeHeTpoMeTpe.

PacTaxXmnMocTb (AYKTUAbHOCTB) - CMNOCOBHOCTbL 6UTYMa BbITAMM-
BaTbCA B HUTb MNpW onpejeneHHbIX YC10BUSAX. DTO CBOWCTBO BUTyma
onpegensdeT NAaCTUYHOCTb N LEMEHTUPYIOLLYHO (CKnenBatoLLyto) cno-
COBHOCTb MaTepuana. PacTaxXnmocTb onpegenseTcs Ha cneumanbHOM
npmnoope - gyktuniomertpe. Mexzay TemnepaTtypoi pasMsryeHus, npo-
HNLAEMOCTbIO M PaCTAXMMOCTbLIO CYLLEeCTBYHOT onpejesieHHble 3aBu-
CMOCTI.

BUTyMbI C BbICOKOW TeMnepaTypoi pasMaryeHus, HanpumMep, map-
K V, 06bIYHO TBepAble 1 XpynKune nNpu KOMHATHOM TemnepaType, 06-
NaZaroT HN3KOM PacTAXMMOCTBIO N MPOoHMLAeMocTbro. HaobopoT, ner-
kKonnaeskue 6uTymbl Mapok Il n Il o6nagatoT 60NbLION PACTAXMMOCTBIO

N NMPOHNLUAEMOCTbHO.

Mapku OUTYyMOB MOTYT ObITb OPHEHTHUPOBOUYHO OINPEJEIEHbI MO BHEIIHUM
MpU3HAaKaM, TeMIEpaType pa3MsIr4eHUs! U TATYUYECTH.

[Ipu onpenenennn mMapku OMTyMa MO BHEIIHUM MPU3HAKAM UCXOMAST U3 Clie-
nytouero: outymsl Mmapok bH 90/10 (bH-V)1 u BHK 90/30 (BHK-5) npu xoMHat-
HOU TemImepaType pa3OuBalOTCs Ha KyCKH MOJIOTKOM C 0Opa30BaHUEM OCKOJIKOB C
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Onectsaen nosepxHocTbio; oOutyMbel Mapku bH 70/30 (BH-IV) npu ynape momnot-
KOM pa30MBalOTCs Ha KPYIMHbIE KyCKH 0€3 0CKOJKOB; Outymbl Mapok BH 50/50 nnmn
BH/I 60/90 (bH-III) mpu ynape MOJIOTKOM YacCTHYHO A€(POPMHUPYIOTCS, a HA POB-
HOW TOBEPXHOCTH OHU MOCTETICHHO PAaCTEKaIOTCs MOJl COOCTBEHHBIM BECOM, OCTa-
BasICh MPU ATOM JIOCTATOYHO TBEPJbIMU Ha Olymb; 6uTymbel mapok BHJI 90/130
(bH-II), BHK 45/180 (bHK-2) u BHJ] 130/200 (bH-I) npu komHaTHO# TeMiiepaty-
pe MSTKHE Ha OIYTIb.
Temnepatypy pa3msrueHusi OUTYyMOB MOKHO NMPUMEPHO OMPEIEIUTh, pa3Mu-
Has Kycouku Outyma nansiiamu. butym BH 50/50 (BH-III) 6sicTpo pa3smunaercs B
pYKe M 4epe3 HEeMpOI0JDKUTEILHOE BpeMsl HAUMHACT Pa3MsArdaThCs M MPHIUTIATh K
nanbiiam. TyrormmaBkue outymsl mapok BH 70/30 (BH-1V) u BH 90/10 (BH-V)
pa3MArYaroTCs 3HAYUTEIHLHO MEIJICHHEE U JakKe TPU JIUTEIFHOM Pa3sMUHAHUU HE
NPUINIAIOT K MaJIbIIaM, a TOJIBKO OCTaBIISIOT TEMHBIE CJIEJIBI Ha KOXKE PYK.
Tsarydects OUTYMOB MOXKHO TPHOJIM3UTEIBHO ONPEACIUTh, pa3orpeBas Ky-
COYKM OMTyMa HaJ| TOpSIIel CIIMYKOW WU B IIaMEHH 3axxuraiku. Kak Toiapko Ou-
TYM PacIUIaBUTCS, HEOOXOJUMO OTBECTH €T0 OT OTHS U PacTAHyTh. [Ipu 3TOM OH
b0 cpaszy mopsertcs, 100 pacTsHeTca. B mepBom ciyuyae OyaeT OMTYyM Mapku
BH 90/10 (BH-V) wm BH 70/30 (BH-IV). Bo BTOpoM ciy4ae OLIEHHBAIOT MpH-
MEPHYIO JUIMHY TOJyYMBILIEWCS HUTH: €Clu oHa Oyaer coctaBiarh 20-40 cMm, To
outym mMoxxet ObITh oTHeceH k Mapke BH 50/50 (BH-III), ecnu ke ee ninuHa oka-
xetcs oonbire 50-60 cm, Oyaer mapka BHJ 90/130 (BH-II) wnmu BHJ 130/200
(BH-I).
X0 BBITOTHEHUS paOOTHI:

1. M3yuure HeTAHON OUTYM.

2. Ilepeuncnute cBolicTBa OUTYMa

3. CoctaBbTe Tabimity «Mapku outyma» ([Ipmroxenue 3)

4. OTBEThTE HAa KOHTPOJIbHBIE BOIPOCHI

- Uro nmpencrasnset cobo HedTsiHOM OUTyMmM?
- [To xakoMy CBOWCTBY OINPEACNSIOT MapKy Outyma?
- ['ne nmpumMensroT HEPTIHOM OUTYM?

5. Cnenaiite BBIBOJ
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IIpakTHyeckas padora Ne 3.

Knaccugpuuyuposamo ocnosnsle 6udbt nOIUMEPHBIX CHIPOUMETIbHBIX
Mamepuanos u uzoenuil.

Lenv pabomoi:
1. KinaccudunmpoBath OCHOBHBIE BHIBI TOJUMEPHBIX CTPOUTEIBHBIX MaTEPH-
aJIOB U M3JICITUM.
3nanus (axmyanuzayus):
1. OCHOBHBIE CBOMCTBA U 00JIACTH MPUMEHEHHS CTPOUTENBHBIX MAaTEPUATIOB U
W3/1CIINM;
2. BUJIBI OJIMMEPHBIX MATEPUAJIOB U U3/ICNIUS, U3 HUX BUJIbI OTIEIOYHBIX Ma-
TEpPHUAJIOB
Ymenus:
1. OTIPEIENISITh M0 BHEITHUM MPU3HAKAM U MAapKUPOBKE BUJ U KAYECTBO MaTe-
PHUAJIOB U U3JICIINH;
2. IIPOU3BOUTh TEXHUUYECKU U YKOHOMUYECKH 00OCHOBAHHBIN BHIOOP MaTepH-
aJI0B U3JETUH JIs1 KOHKPETHBIX YCIOBHUI UCIIOIb30BAHUS;
Onemenmul Cedyrouux KOMnemeHyui:
OK 1. [lonumath CyHIHOCTh U COLMAJIBHYIO 3HAYUMOCTh CBOEH Oymymiei
npodeccun, mMposIBIATH K HEW yCTOMYMBBINA WHTEPEC.
OK 2. OpranuzoBbIiBaTh COOCTBEHHYIO JESTEIHHOCTD, BEIOMPATH THIIOBBHIE METOIBI
U CIOCOOBI  BBIMIOJHEHUS  MPO(ECCHOHANBHBIX  3a7ad, OIEHWBATh  UX
3 GEKTHBHOCTH U Ka4eCTBO.
OK 7. bpatb Ha ceOs OTBETCTBEHHOCTh 3a palbOTy WIEHOB KOMAaHJbI
(MOTYMHEHHBIX), pe3yJIbTAT BHIIOJIHEHUS 3a1aHUM.

OK 8. CamocTosITeIEHO ONPENeNsATh 3a1adi MPOPECCUOHATBHOTO U JIMYHOCTHOTO
pa3BUTHUSA, 3aHUMAThCSI CaMOOOPa30BaHUEM, OCO3HAHHO MIAHUPOBATH MOBBIIICHUE
KBaJgupukanuu

[1K 2.2. OnieHrBaTh TEXHUYECKOE COCTOSTHUE CHCTEM U COOPYXKEHUH BOJOCHAOXKE-
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HHA U BOOOOTBCACHMA.

TeopeTnueckuii MmaTepuai:

B nacTosimiee BpeMs CylIeCTBYeT HECKOJIBKO KiIacCU(UKAIMK MOJIUMEPHBIX
MaTepuagoB, KOTOPBIE 3aBUCAT OT OCHOBHBIX IMApaMETPOB, B COOTBETCTBUH C KOTO-
pBIMU MPOU3BOAUTCS cpaBHeHUEe. Hanbomnee momyssipHbIM METOAOM Kiaccu(puka-
UM TIOJIMMEPHBIX MAaTEePUAJIOB SBISICTCS KIACCUDUKAYUSL NO KPUCALIUYECKOU
peuiemke.

XUMHUKUA BBIICTSIOT TPU OCHOBHBIX BHJA KPUCTALIMUYECKUX PEIIETOK — Kap-
OOlIeTTHBIC PEIIEeTKH, KPUCTATUIMUECKUE PEIIETKHU, KOTOPhIE MOCTPOEHBI HAa OCHOBE
aTOMOB YIJIEPOJia, U TE€TEPOIICTTHBIE MOJIUMEPHI, B COCTaB KOTOPBIX, KPOME aTOMOB
yIJIepoa, BXOIAT: KUCIOPO, a30T WUJIM CEpa, a TAKKE BBICOKOMOJIEKYJISIPHBIE CO-
eMHEHUsI, 00pa30BaHHBIC C MTOMOIIBIO CJIOKHON CHCTEMbl MEKATOMHBIX CBSI3CH.

Kpome Toro, CymiecTByeT Kiaccugukayus noiumepos, KOmopas OCHO8AHA HA
8uUde MoOHOMepa, KOTOPBIH MCIOIB3YETCS TP CO3JaHUU KPUCTAUTMUECKOUW peleT-
KM TIOJIMMEPHOTO Matepuania. Ha ocHoBe maHHON KiaccuduKaIuy MOJIUMEPHI TO/I-
pa3aeaoTCs Ha TOMOIIOJIUMEPHI U CONTOJIUMEPBI.

I'omonosmMep - NOTUIIPONUIIEH, Y KOTOPOTO MAaKpOMOJIEKYJIbI COJIEPHKAT O HU-
HAaKOBbIE MOHOMEpPHBIE 3BEHbS. JTO JIOCTATOYHO TBEPIbIA MOJHUMEpP, MMEIOIIUI
pu U3rude BHICOKYIO TPOYHOCTD

ConojimMepbl — Pa3HOBUAHOCTH MOJIUMEPOB, LEMOYKH MOJIEKYJI KOTOPBIX CO-
CTOAT U3 JIByX WK Oojiee pa3IMYHbIX CTPYKTYPHBIX 3BeHbEB. Paznuuaror peryssp-
HbIE M HEPETYJSIPHBIE COMOIUMEpPHI. Pa3nuuHble CTPYKTYpHBIE 3BEHBSI HEPETYIISIp-
HBIX COMOJIMMEPOB OECHOPSAIOYHO PACIOJIOKEHBI BIIOJIb IIEMOYKUA. B perymspHbIx
KE COMOJIMMEpax pa3iInyHble CTPYKTYPHBIE 3BE€HbSI PACIIONIOKEHBI YIIOPSJOUYEHHO
U, CJIEIOBATENIbHO, PETYJSPHBIE COMOJUMEPHl MOTYT OBITh MPEJACTABICHBI KaK
OOBIYHBIE TIOJIMMEPHI C OOJIBITUMU CTPYKTYPHBIMH 3BEHBSIMHU.

Eme oxnoit ¢opmoit kimaccudukauy MoJIMMEPHBIX MaTEPUANIOB SBISICTCS JIelie-
HUE BCEX MATEPUATIOB HA AMOP@hHbIE U KPUCTNALIUYECKUE.

Crpyktypa aMmop(HBIX TOJIMMEPOB XapaKTepu3yeTcs: OJMKHUM MOPSJKOM B pac-
MOJIOYKCHUH 3BEHBEB MIIM CETMEHTOB MAaKPOMOJEKYJI, OBICTPO MCUYE3AIOIINM 0 MEpe
WX yJaJeHusl Ipyr oT npyra. MoJeKyJbl TOJTUMEPOB Kak Obl 00pa3yroT «pom», BpeMs
AU3HU KOTOPBIX OYEHb BEJIMKO HM3-32 OTPOMHOM BS3KOCTH MOJUMEPOB M OOJBLINX
pasmepoB Mosekyid. [loaTomy B psiie ciaydaeB TaKue poOM OCTAIOTCS MPAKTUYECKU
HEU3MEHHBIMU.

Kpucrannuyeckue noaumepsl B KPUCTAIIIMYECKOM COCTOSIHUM; 00JaatoT 00Jb-
el MpOYHOCTHIO, MEHBIIEH TEKY4YeCThblO, CIIOCOOHOCTHIO K OOpa30BaHHUIO BBICOKO
OPUEHTHUPOBAHHBIX CTPYKTYp, yeM amopdHbie noiuMmepsl. Kpucrannuzauss npuBo-
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AT K U3BMEHEHUIO ONTUYECKUX, TEIUIOBBIX, JUAJIEKTPUUECKUX U APYTUX CBOMCTB I10-
JIMMEPOB.

[Ipu kpucTamnM3aluyd HU3KOMOJIEKYJISIPHBIX BEIIECTB OTACIbHBIE KPUCTAJLUIMYE-
CKHME 00JIaCTH YBEJIMYMBAIOTCS JO TEX MOp, MOKAa HE COMKHYTCS OJHA C JAPYroi, u
BeCh 00pasel] CTAHOBUTCA KPUCTAJUIMUECKUM. B moismMmepe mociie KpucCTauIM3aliu
BCETJla COXPAHSIOTCS O00JACTH C HEYNOpsiAoUeHHOH, aMopdHON cTpykTypoi. [1osTo-
My TIOJIMMEPBI MHOT/]a HAa3bIBAIOT YACTUYHO KpHUcTaTnueckumu. Hanmnune amopdHoit
¢dazpl — oJHAa M3 OCOOEHHOCTEH KPHUCTAIIMYECKOTO COCTOsIHUS mojuMmepoB. [lpu
yIaJIeHUU pacTBOPUTEIIA U3 pa30aBICHHOrO pacTBOpa MOJIMMeEpPa B cllydae J0CTaTo-
HO CHJIBHOT'O MEXMOJIEKYJISIPHOTO B3aUMOJEHUCTBUS MAKPOMOJIEKYJIBI MOTYT aCCOLU-
UPOBATHCS U TMPHU COOTBETCTBYIOIIUX TEPMOJUHAMUYECKUX YCJIOBUSAX MPOUCXOIUT

KPUCTAILTU3ALIMS.
X0 BBIMOJTHEHUS paOOTHI:
1. N3yuute knaccupukaino NOJIUMEPHBIX MaTEPUAIOB..
2. CocraBbTe Tabnuiy «Knaccudukaus noaIuMepoB M0 KPUCTAIIINY €-

ckoit perretke» (IIpunoxenue 4)

3. CocTtaBbTe TaONMIy « AMOpP(HBIE H KPUCTATUTHISCKUE TTOJTMMEPBD»
(ITpunoxenwue 5)

4. OTBeThTE Ha KOHTPOJIBHBIE BOIIPOCHI

- YeM OTIUYAIOTCS KPUCTAINTUIECKIE U aMOP(HBIE TOTMMEPHI?

- HazoBuTe BUIBI KPUCTANIMYECKUX PEIIETOK.

- Uto mpeacTaBisioT cOO0M COMOIUMEpHI?

5. Crenaiite BBIBOJ
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IIpunokeHHs K NPAKTHYECCKUM 3aHATHAM

[Ipunoxenue 1

Tabnuna «XapakTepucTuka CBONCTB TOPHBIX MOPOI»

Ne CaoiicTBa XapakTepucTruKa
Crpykrypa
ITopucrocTth
TpenumHoBaTOCTh
O06pabaThIBAEMOCTh
AHU30TPOMHOCTH

OB WIN|F-

[Tpunoxenue 2

Cxema «I'pynnbl TOPHBIX TOPOI»

['opnbIE TOPOIBI

[TepBuuHbIe Bropuunsie Metomopduueckue

[Tpunoxenne 3
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Tabmuua «Mapku 6uTymMar»

Mapxku 6utyma

XapakTepucTuka

Gl WIN|F-

[Ipunoxenue 4

Tabnuua «Knaccudukaius noJIMMepoB MO KPUCTATUIMUECKON PELIETKE»

Ne

Hasanue pemetku

OJIEMEHTHI PEIETKH

WIN |-

[Tpunoxenue 5

Tabnuua «AMopdHbBIE U KPUCTAIITUYECKUE MTOJTUMEPHD)

Ne

HazBanmne IIOJIMMEpPA

CBoiicTBa

XapakTepUCTUKU

WIN| -

19




Cnmcok Jurepatypbl

3.2. Hugpopmayuonnoe obecneuenue 0oyuenusn
OcHo8Hble UCTMOYHUKU

1. Bapa6anmukos, FO.I'. Crpourensusie matepuains! u u3aenus (Tekcer): yueonuk / FO.I'. bapa-
OaHIUKOB. — 8-¢ u31., crep. — M.: Akanemus, 2018. — 416¢. — (ITpodeccuonansHOE 00pazoBa-
uue). - ISBN 978-5-4468-6724-6: 1127.06p.

2. Urnarosa, O.A. TexXHOJIOTHS H30JSIIUOHHBIX U CTPOUTEIHHBIX MAaTCPHAIOB U U3JICINI: yaeOHOe
nocobue / O.A. Urnatora, B.®. 3aBanckuii. — MockBa: UHOPA-M, 2020. — 472c. — (Beicmiee
obpaszoBanue: bakanaspuat) — WWW.dx.doi.org/10.12737/22258.-ISBN 978-5-16-104856-6 -
Tekcr: anexrponnsiit. URL: https://znanium.com/catalog/product/1048332

Hnmepnem - pecypcol
Caiir: http://www.razym.ru.
. Caiir: http://www.allbest.ru.
Caiit: http://www.docload.ru.
Caiit: http://www.bibliofond.ru.
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