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AKT COI'ZIACOBAHUA

1o y4eOHoi nucuuiuinie «CTpouTte/ibHble MATEPUAJIbI M U31EJTUS»,
pa3padorannbiii npenogasarenaeM I'BIIOY FOxHo-Ypanbsckoro rocyaap-
CTBEHHOI'0 TEXHHYeCcKOoro xkoJuiea:xka Maxkosenkoi JI. B.

Metoauyecknue PEeKOMEHJAIMU 110 BBIMOJHEHUIO MPAaKTHYECKUX  paboT
yaeOHON TuCIUTIINHBI «CTPOUTEIBHBIC MAaTEPHUAIBI M U3MISTUD) TIPEIHA3HAYCHBI JIJIS
obyuatrommxcsi 6a3oBoit nmoaroroBku crnenuanbHoct 08.02.04 BopocHaGxkenue u
BOJOOTBEICHHE.

[IpakTHueckue 3aHATUS SIBISIOTCS BaKHBIM 3JIEMEHTOM Y4YEOHOUM AUCHUILIN-
HBl. B mporiecce BBINOTHEHUS MPAKTHUECKUX padOT 0Oydaromuecss CUCTeMaTH3UPY-
10T U 3aKPEIUIAIOT MOJIyYEHHbIE TEOPETUUECKNE 3HAHUS, PA3BUBAIOT MHTEIUICKTYallb-
HbIE U npodeccuoHaabHble YMEHUs, GOPMUPYIOT SJIEMEHTBI KOMIICTCHITUN OyayIInx
CIICITHAJIMCTOB.

Metoauueckue pekoMeHaanuu coaepxar IloscHutenbHyo 3anucky, Ilepe-
YeHb U COJACpPKAHUE MPAKTUUECKUX padoT, nutepaTypy (OCHOBHBIC U JOMOJHUTEIb-
Hble UCTOYHUKH, THTepHET-pecypchl), [Ipunoxenue.

B pe3ynbTare BBINOIHEHUS MPAKTHYECKUX PabOT CTYyACHT JOJDKEH YMETh HC-
II0JIb30BaTh MPOrpaMMHOE oOeclieueHre B MPOGEeCCHOHAIBHON JEATeIbHOCTH, TPHU-
MEHSTh KOMITBIOTEPHBIE U TEIEKOMMYHHUKAIIMOHHBIE CPEJICTBA; 3HATh COCTaB MH(MOP-
MAIIMOHHBIX M TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH; QYHKIIMA U BO3MOKHOCTH HC-
MOJIb30BaHUsl MHPOPMAITMOHHBIX TEXHOJIOTUN B MPO(HECCUOHATBHOMN AEATEILHOCTH.

Metoaudeckre peKOMEHIAIIUK 110 BBITOJIHEHUIO MPAKTHYSCKUX padoT Mmpei-

JIaraeTcs UCMOJb30BaTh JJIsl IPOBEACHUS MPAKTUYECKUX 3aHSATUN CO CTyACHTaMH, a
TaK XK€ JJIsl CAaMOCTOSITEJIbHOTO M3Y4YEHHS CTYJICHTAMM MPAKTUUYECKON YacTH JTUCIIU-
TUTUHBI.
VYkazaHHbIE METOJIMUYECKHE PEKOMEHIAIIMU TI0 BBIMOJHEHHUIO MPAKTHYECKUX PadboT
no ydyeOHou mucturuinHe «CTpOUTENIbHbIC MaTepuaibl U U3JETUs» Mpeajaractcs
MCIIONIb30BaTh sl oOy4aronuxcs cneruanbHoctd 08.02.04 BomocHabkenue u Bo-
nooTBeieHUe (06a30Basi MOJATOTOBKA).

«ApxutekTypHas  Mactepckas
A.A. Mapxkmrerep




HOACHUTEJBHASA 3AIINCKA

MeTtonnueckre peKOMEHAAIMU MO BBIMOJHEHUIO MPAKTUYECKUX paboT Mo
yueOHON auciuiuinHe «CTpouTeNNbHbIE MaTepuaibl U U3ACIUS) IMpeAHa3HAYCHBI
s ooydaronuxcs o cneruaiasHoctu 08.02.04. BogocHaGkeHne u BOI0OOTBE/IE-
HUE.

[IpakTrueckue 3aHATHS SIBISIOTCS BAKHBIM DJIEMEHTOM y4eOHOUW JMMCIIHMILIH-
HBI. B mporecce BBIMOTHEHUS MPAKTHYECKUX padOT 00ydaromuecss CUCTeMaTH3H-
PYIOT U 3aKpEIUISIOT MOJTYYEHHbIC TEOPETUUECKUE 3HAHUSI, PA3BUBAIOT MHTEIJICK-
TyaJibHble U MPOGECCUOHANbHBIE YMEHUS, (HOPMUPYIOT JIEMEHTHl KOMIIETCHIIUN
OyIylIMUX CIEIUATUCTOB.

MeTtonuueckre peKOMEHIAIMK MPeTHA3HAUCHBI JJI1 OPTaHU3AI[MU BHITIOJIHE-
HUS TIPAKTUYECKUX PaboT mo ydeOHOoU muciuiuinHe «CTpOUTENbHBIC MaTepHaIbl
U U3JICTTUSD).

[Iporpammoii y4eOHON AMCHMIUIMHBI MPETyCMOTPEHO BBINOJHEHUE 3 Mpak-
TUYECKUX paboT, HAMIPABICHHBIX Ha (DOPMUPOBAHUE

Kon YmMmenusa 3HaHUSA
IIK, OK, JIP

OK 1-10 — Onpedensmos  no enewnum |— Kraccuguxayuro, c6oticmea u memoob
IIK 1.6 NPUHAKAM U MapKUpo6Ke U0 U Kd- | onpedeienus 0CHOGHbIX NApaMempos Ma-
K 1.7 Yecmeo Mamepuanos u u30enul, mepuanos;

— IIpouzeooumes mexnuuecku u |— OcHogHble ceouicmea u odbracmu npu-
JIP 1 JIP 2 JIP | sxonomuuecku 060CHO8aHHBLI 6bI60D | MEHEHUS CMPOUMENbHbIX MAMepUuaios u
4 JIP 10 JIP mamepuanog U uszoeauli O KOH- | U30enul;
LUTP 13 JIP | xpemmuvix ycnosuii ucnonvzosanus; —  Buowl npupoousix mamepuanos u uzoe-
14 JIP 15 JIP JULL U3 HUX;
16 JIP 17 — Buodwl noaumepnvix mamepuanos u

Uzo0enul U3 Hux,
— Buowr omoenounvix mamepuanos.

Onucanue KaXIoW MPaKTUYECKOW padOThl COAEPNKUT HOMEpP, HA3BAHHUE H
11esb paboThl, GopMHUpyEMBIC B TIPOIIECCE BHITIOJHEHUS paOOThl 3HAHUS, YMEHUS U
AIIEMEHTHI KOMIIETEHIIUM, TEOPETUIECKOE M3JI0KEHHE HEOOXOIUMOTro MaTepHaa,
BapUaHThI 3aJaHUl, ONMMCAHWE aJTOPUTMa BBIMOJHEHUS PaOOThI U KOHTPOJIbHBIE
BOITPOCHI (C IEJTbIO BBISIBUTH M YCTPAHUTh HEJ0UETHI B OCBOCHUH MaTepHaa).

J{nst monmydeHus: TOMOJIHUTENBHOM, OoJjiee moapoOHOW umH(opmaluu 1mo oc-
HOBHBIM BOIIPOCaM y4€OHOH TUCIUTIIMHBI B KOHIIE METOIUYCCKUX PEKOMEHIAITUI
MIPUBEJICH TIepeueHb NHHOPMAITMOHHBIX UCTOYHUKOB.




OTueTsl CTYAEHTOB MO MPAKTUYECKUM paboTaM AOJKHBI CONEp:KaTh HOMED,
Ha3BaHUE U LEeNb paOOThl, BBHIIIOJHEHHBIE 3aJaHUsl U UX PE3YyJbTaTbl, OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI U BBIBOJIBI 110 IIPOIETIaHHON padoTe.

I[TEPEYEHD ITPAKTUYECKHUX PABOT

Yace! Ha
Ha3Banue pabot BBINIOJIHEHHE
paboThI
[Ipaktuueckas pa- | MccnenoBats 00pasiibl IPUPOJHBIX KAMEH- 2
HBIX MaTe€pUajoB
6ota Nel p
[IpakTnueckas pa- | OnpeneneHue Mapku outyma 1o ¢pusznye- 2
CKMM U MEXaHUYECKHUM CBOKCTBAM.
6ota Ne2
[Ipaktuueckas pa- | KnaccuduunpoBaTh OCHOBHBIE BUJIBI MOJIH- 2
MEPHBIX CTPOUTEIBHBIX MAaTEPUAJIOB U U3JIE-
6ota Ne3 P P P A
JUH.
Hroro 6




TPEBOBAHUS K O®POPMJVIEHUIO OTUYUETA
Kaxnas oryeTHasi padoTa J0/2KHA COAEPKATD:

1 Howmep 1 Ha3BaHue mpakTUYecKor paboThI

2 Llenb paboThI

3.  Tabmuupl ¢ pe3yabTaTaMu

4 OTBeThI Ha KOHTPOJIBHBIE BOIIPOCHI

5 BriBoa o pabore

Kaxnas otuetHas paboTta n0kHA OBITh aKKypaTHO 0OpMIIeHA U BIOKEHA B TAIKY C
¢aiinamu. OT4ET MOKHO BBIIOJHATh B PYKOIIMCHOM BapUaHTE WIN C MPUMEHEHUEM
[1K. IlepBblil (ailsn B manke JOJKEH COAEP)KATh TUTYJBHBIN JUCT YCTAHOBJIEHHOTO
oOpasua (mpuioxxkenue A). Kaxnas orueTHas paboTa NOJNUCHIBAETCS MpenoaaBaTe-
JIEM TOcie €€ 3alUThl U XPAaHUTCS B IANKE Y CTYJAEHTA 10 KOHIIA TEKYIIETO CEMECT-
pa. B KoHIle ceMecTpa cTyAeHT 00s13aH cIaTh MANKy CO BCEMU, MOJNMCAHHBIMU IIpe-
nojiaBaresaeM, paboTaMu M MOJTYYUTh 3a4€T MO MPAKTUYECKUM paboTaM 3a CEMECTp.
3ader Mo NPaKTUYECKUM paboTaM 3a CEMECTpP CTABUTCS MPU HAJUYUM B MAIKE BCEX

OTYCTHBIX pa60T, IMPOBCACHHBIX B I'PYIIIIC.



KpI/ITepI/II/I OICHKH OTYECTHbIX paﬁoT

Kpurepunu Ouenka

Pe3ynbTaThl NpakTUYECKUX 3aHATHUI 3aHECEHBI B TAOJIUIIbBI,
clenaH HeoOXOUMBIN aHau3, MPABUJIBLHO J1aHbI MUCHMEH- OTauyHO
HBI€ OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI, MPABUJILHO 3apu-
COBAHBI CXEMBI U CJI€JIaH BBIBO/I

PCBYJILTaTBI IMPAKTHUICCKUX 3aHSATHUM 3aHECEHBI B Ta6J'II/IHI>I,
HC CACJIaH aHaJIn3, HC TOYHO JaHbI IINCbMCHHBIC OTBCTEI XOpOHIO
Ha KOHTPOJIBHBIC BOIIPOCHI, IIPAaBUJIBHO 3aPpHCOBAHBI CXCMBbI
U CACJIaH BBIBOJ

Pe3ynbTaThl MPpakTUYECKUX 3aHATHIN 3aHECEHBI B TAOJIUIIbI,
HE C/ICJIaH aHaJI3, HE TOYHO JaHbI MMCbMEHHBIE OTBETHI Y I0BJIETBOPUTEIBHO
Ha KOHTPOJIbHBIE BOIPOCHI, HE MPAaBWJIBHO 3apHCOBAHbI
CXEMBbI U HE TOYHO CJICJIaH BBIBOJI

Pe3y.]'II)TaTBI IMPAKTHICCKUX 3aHATUA HE 3aHECEHBI B Ta0JIH- Hey,Z[OBJ'ICTBOpI/ITeJILHO
OobI, HC CACJIaH aHaJIn3, HC JaHbI IMCBbMCHHBIC OTBCTHI HA
KOHTPOJIbHBIC BOITPOCHI, HC IIPAaBHUJIBHO 3apHCOBAHBI CXC-

MBI 1 HE CIACJIaH BBIBOJ,




O6pazen
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IIpakTuyeckas padora Ne 1.

Hccneoosamop 00pazuvt npupoOHblX KAMEHHBIX MAMEPUAIOE
Lenv pabomol:
1. HccnenoBarbh 00pa3ubl NPUPOIHBIX KAMEHHBIX MaTEPHAJIOB .
3nanus (akmyanuzayus,):
1. OCHOBHBIC CBOMCTBA U 00JIACTH MPUMECHECHHS CTPOUTEIHHBIX MATEPHATIOB U U3-
JICIIN;
2. KJ1accu(ukaiuio, CBOMCTBA U METOBI OTNPEIETICHUSI OCHOBHBIX IMMAPAMETPOB
MaTepualoB;
Ymenusa:
1. MPOU3BOJIUTh TEXHUUECKU U SKOHOMUYECKA 00OOCHOBAHHBIN BHIOOP MaTepua-
JIOB U3JCIIUM JIJ11 KOHKPETHBIX YCIOBUN UCTIOb30BaAHUS;
Inemenmol c1edyrouux KOMnemeHyut.
OK 1. IlonumaTth CyIIHOCTh U COLIMAJIBHYIO 3HAUMMOCTh CBOEH Oyaytieit mpodeccun,
MPOSIBJISATH K HEW YCTOMYUBBIA UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JACSTEIBHOCTD, BHIOMPATH TUIIOBBIE METOJIBI U
CIOCOOBI BBIMOJHEHUST MPOPECCUOHANIBHBIX 3aJ1a4, OIEHUBATh UX d()PEKTUBHOCTD U
Kau4ecTBO.
OK 5. Mcnonb3oBaTh MHGYOPMAILIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B TIpodec-
CHUOHAJIIBHOM EITEIHLHOCTH.
[1K 1.1. [IpuHuMaTth y4acTre B IPOCKTUPOBAHUH DJIEMEHTOB CHCTEM BOJIOCHAOKEHHUS
Y BOJOOTBEJCHUS.

Teopernueckuilt Marepuan:

Marepuanbsl U u3eaus, 100bIBAEMbIC U U3TOTOBJISEMbIC U3 TOPHBIX MTOPOJ Me-
TOAAMH MEXaHHYECKOW 00paOOTKH, Ha3bIBAIOTCS MPUPOIHBIMH KAMEHHBIMU MaTe-
puanamu. [IpumepaMu TakuxX MaTepUaIoB MOTYT CIYKHTh OOJHIIOBOYHBIC TUIATHI
W3 TpaHuTa, MpaMopa, U3BECTHAKA, a TAK)KE MESOCHb.

I'opHble mOpoaAbI — ATO 3HAYUTEIBHBIE IO 00BEMY CKOIUICHHS MUHEPAJIOB B
3eMHOM Kope, UMEIolue 0oJiee WIIM MEHEE MMOCTOSTHHBIA COCTaB.

MuHepanamMu Ha3bIBAIOT MPOAYKTHI MPUPOIHBIX PEAKIINil, 00Jagaronue onpe-
JICTICHHBIM XUMUYECKAM COCTAaBOM M XapaKTePHBIMHU (PU3HUCCKUMHU CBONCTBAMHU.

CtpykTypa TOPHOM TOPOABI XapaKTePU3YETCsS OCOOCHHOCTSIMH CTPOCHHUS, 00Y-
CJIOBJICHHBIMHU pa3Mepamu, (GOpMOMl M COOTHOILIEHHEM OOpa3ylIIUX €€ MUHepa-
70B. CTpyKTypbl OBIBAIOT TOJHOKPUCTAJUIMYECKHUE, HETOJHOKPUCTAITMYSCKUE,
MOJIYKpUCTAJUTMUECKHEe W cTekioBaTthie. CTPyKTypa B 3HAUWUTEIHHOM CTEMEHU
oTIpeeNseT IeKOPATUBHBIEC KaueCTBAa TOPHOM TTOPOIBI.
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TexkcTypol rOpHOM MOPOABI HA3BIBAIOT OTHOCUTEIBHOE PACIIOJIOKEHHUE U pac-
IpEeeIeHUEe B UEH MOPOJ000pa3yoluX MUHEPAIOB. TeKCTypbl ObIBalOT MaCcCUB-
HbI€, JIMHEHHO-TIapaJlIeNIbHbIE, [10JIOCUAThIE, CIIOUCTBIE, IOPUCTBHIE.

[TopucTocTh TOpHON MOPOJBI ONPEAEIAIOT OTHOLIEHHEM O0beMa IyCTOT K
o0beMy TopHOU Macchl. HanMeHbIeil moprucTocThio 001a0at0T U3BEPKEHHBIE TT0-
ponbl. Tak, MOPUCTOCTh TPAHUTOB cocTaBiseT 1,2%, nuada3zoB u radbopo — 1%,
kBapuuToB — 0,8%. [lopucTocTh 0camouHbIX TOPHBIX MOPO nocturaet 20—25%.

TpemrHoBaTOCTh — HaJW4KMe TPELIUH B FOPHOM MOPOAE, ITO XapaKTEpHOE
CBOMCTBO BCceX 0€3 MCKIIIOUEHUSI TOPHBIX MOPOoA. TpelnHoBaTOCTh OBIBAET OTKPHI-
Tasl, 3aKpbITasi, COMKHyTasi U cKpbiTasd. [Ipu 00paboTke KaMHs y4UTBHIBAlOT pa3HO-
BUJHOCTh TPEUIMHOBATOCTH U JIO)KHYIO CIIOUCTOCTh KaMH$, T. €. CIIOCOOHOCTh 1O-
POJIbI pACKaNBIBATHCS MO MAPAILIEIbHBIM ITIOCKOCTSIM.

Oo0padaTbiBaeMOCTh — 3TO CIIOCOOHOCTH TOPHOM MOPOABI MPUHUMATH 33]JaH-
Hy10 (hopMy U QakTypy JULEBON NOBEPXHOCTH IPHU BO3ACHCTBUU PA3IMYHBIMU HH-
CTPYMEHTaMHU.

AOpa3uBHOETh TOPHOM MOPOJBI XAPAKTEPU3YETCs M3HAIIMBAEMOCTHIO KaMHeE-
oOpalaTeIBaroIIer0o MHCTPYMEHTa B Ipolecce TpeHus. OHa 3aBUCUT OT COJlepKa-
HUS B TIOPOJIE MIPUPOIHBIX a0pa3uBHBIX MUHEPAJIOB (KBapll, IOJEBBIE ILIATHI, Kpe-
M€Hb, KOpyHJ, rpaHar). KpynHo3epHUCTbIE TOPOABI C OCTPOYTOJIbHBIMU 3€pHAMU
o0nagatoT 0oJiee BHICOKOM a0- pa3MBHOCTBIO, YEM MEJKO3EPHHUCTHIE C OKATAHHON
(dhopmoii 3epeH.

AHHU30TPONHOCTHL — 3TO CIOCOOHOCTH TOPHBIX MOPOJ (0COOEHHO TPAHUTOR)
0o0Jiee JIETKO pacKajbIBaThCA IO ONpPEAEICHHBIM HalpaBiIeHUsIM. AHU30TPOITHOCTD
B OOJIBIIION CTETIEHU NMPOSBISETCS B CIIOJAX, COEPKALIUXCS B TPAHUTAX.

[IpuponHbie kaMeHHbIe MaTepualibl. VX momydaroT u3 ropHsix nopoa. OHu 06-
JaJar0T BEICOKOW aTMOC(HEPOCTOUKOCTHIO, MPOYHOCTHIO M KPACHUBOM OKPACKOIA.

['opHBIE MOPOBI AETAT HA TPU OCHOBHBIE T'PYIIIBI: TE€PBUYHBIE, BTOPUYHbBIE U
MeTaMop(puYeCcKue.

[lepBuuHBIEe (M3BEPAKEHHBIE) TOPHBIE MOPOIbI 0OPA30BATIUCH ITYTEM OCTHIBAHUS
pacmiaBieHHOH MarMbl. K HUM OTHOCSATCS TPAHUT, CUEHUT, TUOPUT, JaOpaopHuT,
rab6po, 0azaneT, uada3. DT MaTepuasIbl UMEIOT MIIOTHYIO CTPYKTYPY, OOJIbIION
BEC, BBICOKME MEXAHMYECKYIO POYHOCTh U TEIIONPOBOAHOCTH. [lopucTas pasHo-
BUJTHOCTb M3BEP)KEHHBIX MOPOJ — BYJIKAHUYECKUH Ty — mpu HEOONIbILION MIIOT-
Hoctu (1000—1500 xr/m3) oGnagaeT 3HAYUTEILHON MEXaHUYECKON MPOYHOCTHIO
Y XOpOIIMMH TETIOM30ISMOHHBIMU CBOMcTBamMu. [lepedncienHbie KaMeHHbIE Ma-
TepUabl MPUMEHSIOT JIJISl TPUTOTOBJICHUS 1I€OHS, KAkl PYHIaMEHTOB 3/1aHUM,
OOJIMIIOBKH CTEH U MO0J1a, U3TOTOBJICHUS JICCTHUUHBIX CTYTICHEH.

Bropuunsie ropHbeie mopojbl 00pa3zoBalMCh OT BO3JEHCTBUS Ha MEPBUYHBIC

MOPOJIbI BOJIBI, JIbJa, IEPEMEHHONW TeMIEPaTyphl, Ta30B (0OJOMOYHBIE U PBHIXJIbIC
10



MOPOJbI), @ TAKXKE B PE3yJIbTaTE OCAXKIEHUS HA JIHE BOJOEMOB PAKOBHH U MAHLU-
pelt mpocTeHMX OPraHu3MoOB (0CaOUYHbIE TOPOJIbI).

[Ipu paspyiieHnr NepBUYHBIX MOPOJI 00pa3yrOTCs TPaBUl U MECOK, KOTOpHIE
CIIy’aT ChIPbEM JJII U3rOTOBJIEHUS O€TOHOB U pacTBOpoB. K 0camouHbIM mopoiam
OTHOCSTCS THUIIC, IOJIOMHT, U3BECTKOBHIE TY(DHI.

Mertamopduieckrne TOpHbIE MOPOJIBI - MPaMOpP, THEHUCHI, KBAPIIUTHI - TIOTy4YH-
JUCHh B PE3yJIbTaTe BO3JCUCTBHUS Ha HUX PA3IUYHBIX BHEMIHUX (hakTopoB. Hampu-
Mep, MpaMop SIBISICTCS U3BECTHSIKOM, MOJYYUBIIUM BCIEIACTBUE JABJICHUS U BbI-
COKOM TeMmIiepaTyphbl KPUCTANIMYECKOE IUIOTHOE cTpoeHue. Metamopduueckue
OPOJAbl UCIIONB3YIOT JUIsl OOJUIIOBKY CTEH 3/1aHU, HACTUJIKU TOJIOB B TOPTOBBIX
3aJlaX KPYIMHBIX TOPTOBBIX MPEATPUITHIH.

[IpupoaHbie KaMeHHBIE MaTepUalibl KJIACCU(PUIMPYIOT MO TJIOTHOCTH (TSAKe-
Jble TUIOTHOCTBIO Oostee 1800 Kr/M° W Jierkme oTHOCTHIO MeHee 1800 kr/m3);
npeeny NpoYHOCTH Mpu cxxaTuu (Ha mapku ot 4 1o 1000, npruyeM Jierkue KaMeH-
Hble MaTepHuasibl UMEIOT Mapku 110 200, a Tskensie -oT 100 u BpllIe) U 1O MOPO30-
CTOMKOCTH.

Texnuueckue TpeOOBaHUS K MPUPOJIHBIM KaMEHHBIM MaTepHaliaM U U3JEIUSIM
yctaHaBiuBaroTcsi cooTBeTcTByromMHu ['OCTamu u TY B 3aBUCMMOCTH OT Ha3Ha-
YeHUsl MaTepHralla U yCJIOBUN paboThl COOPYKEHUS WM KOHCTPYKLIHH.

[To cTenenu 06pabOTKU pazauyaroT rpy00o0paboTaHHbIE KaMEHHBIE MaTepHra-
Jbl (MIECOK, TpaBui, 1me0eHb, OYTOBBIM KaMEHb) M IITYYHbIC M3A€Nus (NMUJICHbIC
IITY4YHbIC KAMHHU M OJIOKHM JJIsI CTEH, TJIUTHI U MTPOPUIBHBIE U3EIUs IS Hapy K-
HOHN ¥ BHYTPEHHEH OOJIUITOBKH 3JIaHUKN M COOPYKCHUI ).

Xo BBIOJTHEHUST PAOOTHI:

1. N3yunTte BUABI TOPHBIX TOPOJT

2. CocraBbTe TaOHIy «XapaKTepUCTUKAa CBOMCTB TOopHBIX nopoma»([Ipunoxkenue
1)

3. 3apucyiite cxemy rpynmbl ropHbx mopon (IIpunoxkenue 2)

4, OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI:

- Uem xapakTepusyeTcsi CTpPYKTypa TOPHOM MOPOIbI?
- CeM OTIIMYArOTCS IEPBUYHBIC U BTOPUYHBIC TOPHBIC TOPOIHI?
- Ha xakue BuzbI KJ1acCUGUIIUPYIOTCS TOPHBIEC TIOPOIHI?

5. CremaliTe BBIBO/I.
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IIpakTHyeckas padora Ne 2.

Onpeoenenue mapku oumyma no u3uuecKum U MexXaHu4eCKuM ceoicmeam.
Lenv pabomol:
1. Omnpenenutb MapKy OUTyMa Mo PU3NYECKUM U MEXaHHUYECKUM CBONCTBAM
3nanus (akmyanuzayus):
1. KJIacCU(UKaIs, CBOWCTBA U METOIbI OTIPEICIIEHUSI OCHOBHBIX TapaMeTPOB
MaTepuaos;
2. OCHOBHBIE CBOMCTBA U 00JACTH MPUMEHEHHS CTPOUTENIbHBIX MAaTEPUATIOB U
U3ICIINM;
Ymenusa:
1. ONPEENATh M0 BHEIIHUM MTPU3HAKAM U MapKUPOBKE BUJ U KAYECTBO MaTe-
PHAJIOB U U3JICIINM;
2. IPOU3BOIUTH TEXHUYECKU U SKOHOMUYECKH 00OCHOBAHHBIN BBIOOP MAaTEpPHU-
aJIOB U3/ICJIUN JUIsl KOHKPETHBIX YCIOBUI UCIIOIb30BAHUS;
Dnemenmul c1edyOWUX KOMNEMeHYUll.
OK 1. [ToHumaTh CyIIHOCTh U COIMAJILHYIO 3HAYUMOCTh CBOCH OymyIel mpodec-
CUH, NIPOSIBIIATH K HEN YCTONYUBBIN UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIHHOCTD, BHIOMPATh TUIIOBBIE METOIBI
U CHOCOOBI BBINOJHEHHSI MPOPECCUOHANBHBIX 33/7a4, OLIEHUBATh MX 3((PEeKTHB-
HOCTb M KQ4eCTBO.
OK 7. bpatp Ha ce0s OTBETCTBEHHOCTh 32 paOOTy WJIEHOB KOMaH[Ibl (ITOJAYMHEH-
HBIX), PE3yJIbTAT BIOJIHEHUS 3a/laHU M.

OK 8. CamocTosiTeIbHO ONpeAeHaTh 3a1a4i MPodeCCHOHATBHOTO U JIMYHOCTHOTO
pPa3BUTHS, 3aHUMAThCS caMOOOpa3oBaHUEM, OCO3HAHHO TUTAHUPOBAThH IOBBIIIICHUE
KBaJIu(UKAITUH

I1K 2.2. OnieHnBaTh TEXHUYECKOE COCTOSTHUE CHCTEM U COOPYKEHUI BOJIOCHAOXKE-
HUS U BOJAOOTBEICHUS.

Teopernueckuit Marepua:

HedtaHon 6utym npu obblyHOM TemnepaType npeacTtaBnsieT cobown
3aTBepAEBLUYI0 MacCy YepHOro uBeTa, pasfiMyHon cTeneHn TeepaocTtu. B
TOHKUX MIIEHKaX, 0OCO6EHHO Ha CBETY, OH MMEET KOPUYHEBLIA UK OypbIN
OTTEHOK. BnonHe ogHOpPOAHbIN U YNCTbIN BUTYM QOIMKEH UMETb BNEecTALLNN
n3nom, 6e3 KpYnnMHOK 1 BKIHOYEHUN.
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YaenbHbI BEC YMCTbLIX OUTYyMOB 6nM30K K egmHuue. Ecnv yaenbHbIn
BeC 6VITyMa npeebillaeT eaunHuly, TO 3TO YKa3biBae€T Ha coepXaHue B
HEM MUHeEpPalribHbIX npmmeceﬁl nnnm gerteBbixX BeLeCTB.

PasmsaryaemocTb XapaKTepnusyeTcA TeMHepaTypoPl pasMAardeHund, 1. e.
TemnepaTypon, Npu KOTOPoWn BUTYM MepexoamT U3 TBEPAOro COCTOSHUA B
nnacTuyHoe, npnobpeTtasi NOABMXKHOCTL. OTa TemnepaTypa HECKONbKO Hu-
e TOW, Npu KOTOPOM BUTYM MOMHOCTBLIO NEPExXoauT B Xnakoe COCTOsHUE.
OnpepneneHne NpomM3BoaMTCA Ha NpMOope «KOMbLO 1 LIapy.

Mo aToMy CBOMCTBY M MO MpOHMUAEMOCTH (NeHeTpauun) onpeaenstoT
MapKy outyma.

[MpoHMUaemocTb (MeHeTpaums), onpedensiolas KOHCUCTEHLUMIO OnTy-
Ma, XapakKTepusyeTcHa CTEMEHbIO NOrpyXeHUs1 CTaHAAPTHOW UMbl B BUTYM
npu ornpeneneHHon Harpyske v temnepaTtype. Hem MeHbLue npoHuuae-
MOCTb, TeM Butym TBepxe. [NpoHMLaeMoCTb onpeaensieTcs Ha crneumanb-
HOM npudope - NneHeTpomMeTpe.

PacTskuMocTb (AyKTUINBHOCTB) - CNOCOOHOCTb BUTyMa BbITArMBaTLCA
B HUTb Mpu onpegeneHHbIX yCrnoBUAX. OTO CBOWCTBO 6|/|Tyma ornpegendet
nnacTM4HOCTb U LEMEHTUPYHOLLYIO (CKJ'IeMBa}OLIJ,y}O) CNocobHOCTb MaTtepu-
ana. PactaxumocTb onpegensieTca Ha crneunanbHoOM npubope - oyKTuno-
meTpe. Mexagy Temnepatypon pasMsardeHusi, NpoHULAeMoCTbl0 U pacTs-
XUMOCTbKO CYLLEeCTBYHOT onpeaesyieHHble 3aBUCUMOCTMU.

BUTyMbl C BbICOKOM TEeMNepaTypon pasMardeHus, Hanpumep, Mmapku V,
00bI4HO TBEpPAbIE U XPYNKME NPy KOMHaATHOW TeMmnepaType, o6nagatoT HU3-
Kown pPacTaAXUMOCTbIO U NPOHNLIAEMOCTbIO. Hao6op0T, fierkonnaBKkune 6I/ITy-
Mbl Mapok Il n Il obnagatot 60nblION PaCTSKMMOCTLIO U NPOHULAEMO-
CTblO.

Mapku OUTYMOB MOTYT OBITH OPHUEHTHPOBOUYHO OMPEIEICHbI MO BHEIIHUM
MpU3HAKaM, TeMIIEpaType pa3MsArdeHus U TATYYECTH.

[Ipu onpeneneHn Mapku OWTyMa IO BHEIIHUM MPHU3HAKAM HUCXOMAST U3 Clie-
nytomiero: 6utymsl mapok bH 90/10 (BH-V)1 u BHK 90/30 (bHK-5) npu xomHat-
HOU TeMIiepaType pa30MBaIOTCs Ha KYCKH MOJIOTKOM C 00Opa30BaHUEM OCKOJIKOB C
onectsmel moBepxHocThio; 6uTymbl Mapku bH 70/30 (BH-1V) npu ynape momnot-
KOM Pa30MBarOTCs Ha KpyIHbIE KyCKU 0€3 0CKOJKOB; ouTymMbl Mapok BH 50/50 wnu
BHJI 60/90 (bH-III) mpu ynape MOJOTKOM 4acTUYHO Ae(HOPMHUPYIOTCS, a Ha POB-
HOW TTOBEPXHOCTH OHU IMOCTEIEHHO PACTEKAaIOTCs 1M0Ji COOCTBEHHBIM BECOM, OCTa-
BasCh MPU ATOM JIOCTaTOYHO TBEPABIMH Ha OIIyIb, OuTyMbl Mapok BHJ[ 90/130
(bH-II), BHK 45/180 (bHK-2) u BHJI 130/200 (bH-I) mpu koMHaTHO# TeMIiepaTy-
pe€ MSTKHUE Ha OIIYIIb.
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TemnepaTypy pa3MmsirdeHuss OUTYMOB MOKHO MPUMEPHO OIpPENeTUTh, Pa3Mu-
Has Kycouku outryma nansiiamu. butrym BH 50/50 (BH-111) 6sicTpo pa3smunaercs B
pYyKe U uepe3 HEMpPOJOJKUTEIBHOE BPEMsl HAUMHAET Pa3MsIrdaTbCs U MPUIMNATh K
naneiiam. TyrormmaBkue outymsl mapok BH 70/30 (BH-1V) u BH 90/10 (BH-V)
pa3MAT4aroTCsl 3HAYUTELHO MEJJIEHHEE U JaXKe MPH JUIUTEIHLHOM pa3MHUHAHUU HE
OPWIKNAIOT K MalbliaM, a TOJIBKO OCTaBJISIFOT TEMHBIE CIIEABI Ha KOXKE PYK.
Tsarydectp OMTYMOB MOXHO MPUOIU3UTENBHO OMPEICINUTh, pa3orpenas Ky-
COUYKHM OMTyMa HaJl rOpAIIEel CIIMYKOW WM B IUIAMEHH 3aXurayiku. Kak Tojbko Ou-
TYM PacIUIaBUTCSl, HEOOXOJIUMO OTBECTH €ro OT OTHS M pacTsHyTh. [Ipu 3TOM OH
b0 cpazy mopBeTcs, J1M00 pactaHercs. B mepBom ciyuyae Oyaer OUTYM MapKu
BH 90/10 (BH-V) unu BH 70/30 (bH-1V). Bo BTOpOM cily4ae OlICHHUBAIOT MpH-
MEpHYIO JUIMHY TOJIYYMBILIEHCS HUTH: €ciiu oHa OyaeT coctaBisaTh 20-40 cm, TO
outyMm MoxeT ObITh oTHeceH K Mapke bBH 50/50 (BH-III), ecnu ke ee qnuHa oka-
xetrca oonbine 50-60 cm, Oyaer mapka BHJI 90/130 (BH-II) wiiu BHJ 130/200
(BH-I).
X0/1 BBIIOJTHEHUS paOOTHI:

1. Uzyuute HedTsAHOM OUTYM.

2. [lepeuncnure cBOMCTBA OUTYyMa

3. CocraBbre Tabmuiy «Mapku outymay (IIpunoxenue 3)

4. OTBeThTE Ha KOHTPOJIbHBIE BOMPOCHI

- Uto mipeactaBisieT co6oit HePTsiHOM OUTYM?
- 1o xakoMy CBOMCTBY OMpeaeNiOT MapKy Outyma?
- 'ne npumensitoT HedTAHON OUTYM?

5. Cnemaiite BBIBOJI
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IIpakTuyeckasi padbora Ne 3.

Knaccugpuuyupoeams ocnoensle 6udvt nOIUMEPHBIX CIMPOUM ETTLHBIX
Mamepuanos u uzoenuil.

Lenv pabomol:
1. KnaccudummpoBate OCHOBHBIC BUIBI TOJTHMMEPHBIX CTPOUTEIHHBIX MaTEpH-
aJIOB U U3JICITU.
3nanus (akmyanuzayus):
1. OCHOBHBIE CBOMCTBA U 00JIACTH MPUMEHEHHS CTPOUTEIBHBIX MAaTEPUATIOB U
WU3JCINM;
2. BU/IBI TIOJTUMEPHBIX MAaTEPHAIIOB U U3ICTHUS, W3 HUX BUJIBI OT/ICJTIOYHBIX Ma-
TEpHUAaJOB
Ymenua:
1. OTIPEJIENISThH MO BHEIIHUM MTPU3HAKAM U MapKUPOBKE BUJl M KAYECTBO MaTe-
pHUAJIOB U U3/ICIINN;
2. MIPOU3BOIUTH TEXHUYECKU U SKOHOMUYECKH 000CHOBAHHBIN BBIOOP MaTepH-
aJIOB U3/ICNIUN JIsl KOHKPETHBIX YCIOBUN HUCIIOIH30BAHUS;
Inemenmol cledyrouux KOMnemeHyut.
OK 1. [ToHumaTh CyIIHOCTh U COLMANIBHYIO 3HAYUMOCTh CBOEH Oymyuien npodec-
CUU, TPOSIBIIATH K HEW YCTOMYMBBIN MHTEPEC.
OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JI€ATEILHOCTh, BHIOMPATH TUIIOBBIE METOJIbI
U CHOCOOBI BBITIOJIHEHUSI MPOGECCHOHANBHBIX 3a7a4, OIEHUBAaTh UX d(PPeKTuB-
HOCTh M KQ4ECTBO.
OK 7. bpats Ha ce0s OTBETCTBEHHOCTh 32 pabOTy WJICHOB KOMaH[IbI (ITOJAYMHEH-
HBIX ), pe3yJIbTaT BHITIOJHCHUS 32/ T1aHHM.

OK 8. CamocTosTensHO OMpenesaTh 3aaun Mpo(ecCHOHAIBHOTO U JTMYHOCTHOTO
pa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCO3HAHHO MJIAHUPOBAThH MOBBIIICHUE
KBaJIM(PUKALIMH

[1K 2.2. OnieHnBaTh TEXHUYECKOE COCTOSTHUE CHCTEM U COOPYKEHUI BOJIOCHAOXKe-
HUS U BOJOOTBEICHUS.

Teopernueckuit Marepua:

B HacTosiiiee BpeMs CyIIECTBYET HECKOJIBKO KJIacCH(UKALUNA MOJUMEPHBIX
MaTepHaoB, KOTOPbIE 3aBUCAT OT OCHOBHBIX [TapaMETPOB, B COOTBETCTBUH C KOTO-
pPBIMHM TIPOU3BOAMUTCS cpaBHeHUE. Hamboiiee momynspHbIM METOAOM KiaccuduKa-
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MU TOJUMEPHBIX MaTEepUAJOB SIBISICTCS KIACCUPUKAYUA NO KPUCMALIUYECKOU
peuiemke.

XHWMUKH BBIACISIOT TPU OCHOBHBIX BUJA KPHUCTAJUIMYECKUX PELIETOK — Kap-
OOLICTIHbIE PEIIETKH, KPUCTAJUIMUYECKUE PEIIETKU, KOTOPhIE MOCTPOCHBI HA OCHOBE
aTOMOB YIJIEPOJA, U TETEPOLECTHBIE MOJMUMEPHI, B COCTAB KOTOPBIX, KPOME aTOMOB
yIJIepoJa, BXOIST: KUCIOPO, a30T WK CEpa, a TAKXKE BBICOKOMOJIEKYJISIPHBIE CO-
€IMHEHHUsI, 00pa30BaHHBIE C MOMOIIBIO CI0KHOU CUCTEMBI MEKaTOMHBIX CBS3EH.

Kpome Toro, cymiecTByeT kraccuguxayus noiumepos, KOmopas 0CHO8AHA HA
8u0e MoHOMepa, KOTOPBIA UCIOJIb3YETCS IPU CO3JaHUU KPUCTAJUTMYECKON pelieT-
KU noJiuMepHoro mMarepuana. Ha ocHoBe maHHOM KiaccUpUKALMK TOJIUMEPHI MO~
Pa3AeISIIOTCS Ha TOMOIIOJIMMEDPBI U COMTOJUMEPHI.

I'omomnosimMep - OJIANIPOIIUIIEH, Y KOTOPOIO MAaKPOMOJIEKYJIbI COEPKAT OU-
HAKOBBIE MOHOMEPHBIE 3BEHbSI. JTO JOCTATOYHO TBEPIbIA MOJUMEP, UMEIOIINN
MpU U3rH0€ BHICOKYIO MTPOYHOCTD

ConosiumMepbl — Pa3HOBUIHOCTD IOJIUMEPOB, LIETIOYKH MOJIEKYJ KOTOPBIX CO-
CTOSIT U3 JIBYX WK O0Jiee pa3IMYHbIX CTPYKTYPHBIX 3B€HbEB. PaznuuaroT perynsp-
HbI€ U HEPETYJIPHBIE CONOJMMEPDI. Pa3imuHble CTPYKTYpHBIE 3BEHbSI HEPETYIISIP-
HBIX COIOJIMMEPOB OECIOPSIIOYHO PACIIOIOKEHBI BAOJb LIEMOYKU. B perynspHbix
K€ COMOJIMMEPAX PA3JIUYHBIC CTPYKTYPHBIC 3BEHBSI PACIIONIOXKEHBI YIOPSIAOUYECHHO
U, CJIeJ0BAaTEIbHO, PETYJSpPHBIC COMOJUMEPHI MOTYT OBITh TMPEJCTABICHBI Kak
OOBIYHBIE TTOJIUMEPHI C OOJIBIIIMMU CTPYKTYPHBIMH 3BEHBSIMHU.

Eme ogHo#t ¢popmoit kiaccuukauuy MoIMMEPHBIX MaTepUaoB SIBISIETCA Jiese-
HUE BCEX MATEPHAIIOB HA aMOpghHble U KPUCALTUYECKUe.

CtpykTypa aMOp(HBIX MOTUMEPOB XapaKTepU3yeTcs OJMKHUM MOPSAIKOM B pac-
MOJIOKEHUU 3BEHBEB HJIM CErMEHTOB MAKPOMOJIEKYJI, OBICTPO MCUYE3AIOIINM 110 MEpPE
WX yJaJeHusi Ipyr oT apyra. MoJieKysbl MOJTUMEPOB Kak Obl 00pa3yroT «pou», Bpems
KU3HU KOTOPBIX OYEHBb BEJIMKO M3-32 OTPOMHOM BSI3KOCTH TOJHUMEPOB M OOJBIINX
pasmepoB MoJeKkysa. [IoaToMy B psae ciaydaeB TakMe pOU OCTAKOTCA NPAKTHYECKU
HEU3MEHHBIMU.

Kpucramnnueckue moiuMepsl B KPUCTALTUYECKOM COCTOSIHUM; 00J1aat0T 00JIb-
el TPOYHOCTHIO, MEHBIIIEH TEKY4eCThIO, CIIOCOOHOCTHIO K 0OpPa30BAHHIO BBICOKO
OPUEHTHUPOBAHHBIX CTPYKTYp, 4eM aMmopdHbIe moaumepbl. Kpucramnuzamus nmpuBo-
JIUT K U3MEHEHUIO ONTHYECKUX, TETUIOBBIX, AUAJICKTPUUYECKUX U IPYTUX CBOMCTB I1O-
JIMMEPOB.

[Ipu kpuctaymy3anuy HU3KOMOJEKYJISIPHBIX BEHIECTB OTHAEJIbHBIE KPUCTATIMYE-
CKHMe 00JaCTH YBEIMYMBAIOTCSA 10 TEX MOp, MOKa HE COMKHYTCS OJIHA C JAPYroH, u
BECh 00pa3el] CTAHOBUTCS KPHUCTAIMYECKUM. B monmMepe mocie KpUCTaTU3AINH
BCETJIa COXPAHSIOTCA 00JIAaCTH C HEYNOPSA0YEHHOM, aMopdHOM cTpykTypoii. [losTo-

MY IIOJIUMCEPBI MHOT' Ia HA3BIBAOT YaCTUIHO KPHUCTAJNIMICCKUMMU. Hanuuwne aMopdeoﬁ
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http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80
http://megabook.ru/article/%d0%90%d0%9c%d0%9e%d0%a0%d0%a4%d0%9d%d0%ab%d0%95%20%d0%9f%d0%9e%d0%9b%d0%98%d0%9c%d0%95%d0%a0%d0%ab

¢da3zpl — oJHA U3 OCOOEHHOCTEH KPUCTAIITMYECKOTO COCTOSIHHS moiuMepoB. [lpu
yIaJICHUN PACTBOPHUTEINS U3 pa30aBICHHOTO pacTBOpa MOJIMMEpa B cydae JOCTaTou-
HO CHJIBHOTO MEXMOJICKYJISIPHOTO B3aUMOCHCTBHSI MAaKPOMOJIEKYJIBI MOTYT acCOIIU-
MPOBATHCSI M TIPH COOTBETCTBYIOIIUX TEPMOJUHAMUYECKUX YCIOBUSAX TPOUCXOIUT

KPUCTaJUTH3AITHA.
Xo0/1 BBITIOTHEHUS PA0OTHI:
1. N3yuute kmaccuuKaIuio moJIMMEPHBIX MaTepHAIOB. .
2. CocraBpre Tabnuiy «Knaccudukarms moJmMMepoB IO KPUCTAIIHYEC-

ckoii perierke» (ITpunoxkenue 4)

3. CocraBbre TaOIUIy «AMOPQHBIE U KPUCTATUIMUECKUE TOTUMEPHD)
(ITpunoxenwue 5)

4, OTBeThTE HA KOHTPOJIBHBIE BOITPOCHI

- Uem oTInYaroTCs KpUCTAUTHICCKUE M aMOP(HBIE TIOJTUMEPHI ?

- HazoBuTE BU/IBI KPUCTATTMYECKUX PEIIETOK.

- Uto mpeacTaBisitoT Co00# COMoTMMEpPHI?

5. CremaliTe BBIBOJI
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IIpunoxenns K NPAKTUYECKUM 3aHATHAM

[Ipunoxenue 1

Tabnuna «XapakTepucTHKa CBOMCTB TOPHBIX MOPOI»

Ne CBolicTBa XapakTepucTuka

1 CtpykTypa

2 ITopucrocth

3 TpenmHoBaTOCTh

4 O06pabaTpIBaeMOCTh

3) AHH30TPOITHOCTb
[Ipunoxenue 2

Cxema «I pymnibl TOPHBIX TTOPOI»
["opHbIE TOPOIBI
I ]
[IepBuuHbIE Bropuunsie Meromopduueckue
[Ipunoxenue 3
Tabnuma «Mapku OuTymay

Ne Mapku 6utyma XapakTepucTuka

1

2

3

4

5
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[Ipunoxenue 4

Tabnuma «Knaccudukaiuys moamMepoB Mo KPUCTATINYECKON PEIIETKE)

Ne

HasBanue pemerku

DNIEMEHTHI pENIETKU

WIN| -

[Ipunoxenue 5

Tabnuua «AMop(dHbBIE U KPUCTATUIMYECKHUE TTOTUMEPHD»

No

Hazpanue IMOoJIMMEpa

CBoiicTBa XapaKTepUCTUKHU

WIN| -
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Cnmcoxk Jiurepatypsl

3.2. Unghopmayuonnoe obecneuenue odyuenun

OcHosnas iumepamypa

1.Iupokmit I'.T.CtpourenvHbie MaTepuainbl u wm3fenus: ydeOHoe mnocooue/I. T Ilupo-
kuit, M.I" BboprHuikas ,-MuHCK: PUIIO,2020.-403 c Pexum JOCTyTa:
https://znanium.com/read?id=367732

Hononnumenvras iumepamypa

2. Kpacosckuii, [1. C. CtpouTenbHble MaTepuanbl [ IIEKTPOHHBIA pecypc] : yuel. mocodue /
I1. C. Kpacosckuii. — M. : DOPYM : UHOPA-M, 2022. — 256 c. — (Cpeanee npodeccuoHanbHOE
obpasoBanue). — Pexxum mocryma: https://znanium.com/read?id=379652

3.EpmoBa N.W. Koncnekr nexkiuii no yuebHoi nucuuruinie «CTpoUTeNbHbIE MaTepuabl U
umznenus» IBIIOY «fOYpI'TK» 2018 r

Humepnem-pecypcol

1. Razym.ru [DnexTpoHHBIH pecypc] : mopTan : 3IeKTpoHHas oubnuoreka. — Pexxum nocryma:
https://www.razym.ru. — 25.04.20109.

2. becrinatnas 6ubnMoTEKa CTAaHAAPTOB U HOPMATHUBOB [ DJIEKTPOHHBIN pecypce] : calT. — Pe-
*uM nocryna: http://www.docload.ru. — 25.04.2019.

3. bubnuodonn [InekTpoHHBIN pecypc] : AMeKTpoHHas OMbIMoTeKa cTyaeHTa. — Pexxum mo-
cryna: https://www.bibliofond.ru. — 25.04.2019.

Hnmepuem - pecypcwi
1. Caiit: http://www.razym.ru.
2. Caiit: http://www.allbest.ru.
3. Caiit: http://www.docload.ru.
4. Caiit: http://www.bibliofond.ru.
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