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IlossicHUTEIbHAA 3aTUCKA

MeTtonuueckue yka3zaHWs U KOHTPOJIbHBIC 3aJlaHWs IO BBIMOJHEHHUIO JOMAalTHER
KOHTPOJBHON padOThl pa3paboTaHbl B COOTBETCTBMM C paboueld y4yeOHOW MporpaMmMmon
OI1.05. Crpoutenpabie MaTepuansl U u3nenus crenuaabHocTH 08.02.10 CtpoutenscTBo
’KEJIe3HBIX JOPOT, MyTh M MyTEBOE XO3SHUCTBO M TPEOOBAHUSAMHU K PE3yJIbTaTaM OCBOCHHS
porpaMmbl MOArOTOBKHM crnenuanuctoB cpeaHero 3BeHa PI'OC CIIO no paHHOU
cnieruaibHOCTH (0a30Bast MOATOTOBKA).

JlomatiHssi KOHTpoJbHasi paboTa — 3TO camMocToATeNbHas pabora oOydarouuxcs,
KOTOpasi BBITIOJIHSIETCSI B YCTAHOBJIEHHOE BpeMss U B YCTAaHOBJIEHHOM 0ObeMe
UHANBUIYabHO 0€3 HEMOCPEACTBEHHOM MOMOIIIM MPEeroAaBaTesl.

CamocrosiTenpHas paboTa 00y4JarOIMUXCs MTPOBOIUTCS C TENBIO:

- popmupoBanus komneteHiui, npexycmorpeHHbix GI'OC CIIO no cnenuanbHOCTH
08.02.10 CtpouTenbCTBO KEIE3HBIX IOPOT, IMyTh U MyTEBOE X035IHUCTBO;

- CHCTEMaTH3alldd W 3aKpeIUICHUS TMOJyYeHHBIX TEOPETUYECKUX 3HAHUH W
MPAKTUYECKUX YMEHUIN 00y4Jaronmnxcs;

- yriyOJieHus U paclIupeHus TEOPETUUECKUX 3HAHUM;

- pa3BUTHUS IO3HABATENIbHBIX CIOCOOHOCTEN U aKTUBHOCTH O0YYaIOLIUXCs: TBOPUECKON
WHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, OPTaHU30BAHHOCTH;

- (opMUpOBaHHE CaAMOCTOSITEILHOCTH MBIIIJIECHUS, CTIOCOOHOCTEM K CaMOpa3BUTHIO,
COBEPIIICHCTBOBAHUIO U CAMOOPTaHU3AIINY;

- Pa3BUTHIO UCCIEA0BATEIBCKUX YMEHUM.

VYyebusiM miianoM crienuaibHOCTH 08.02.10 CTpouTenbCcTBO KENe3HbIX JOPOT, MyTh U
nyTeBoe xo3sicTtBo s auctuiuiuael OI1.0S CrpouTenbHble Martepuanbl U W3AETUS
npexycMoTpero 110 yacoB Ha camocTosTenbHYI0 paboTy oOyuatomuxcs. Paboueii yueOHoOM
MporpaMMoi NTUCIMIUIMHEI ompesneieHsl ciaenayromue Buasl BCP: mpopabotka yueOHOM
JUTEpaTyphl, BEITIOTHEHUE WHANBUAYATBHON JTOMAIIHEH KOHTPOIBHON paboTHI.



3amanue A MHAWBUIYaTbHOM TOMalIHeH KOHTPOJIbHOM paboThl

3agaHue I WHAMBUIYAIbHOM JOMAaITHEH KOHTPOJbHOW paboThl cocTaBiieHO B 50
BapuaHTaX. Homep BapumaHTa  ompeaensercss IByMs IOCICIHMMH IudpaMu Imwmdpa
oOyuarorerocs o taoaure 1.

Taomuna 1
IBe Homep Howmep JBe Homep Howmep
MOCJICIHUE | BApHMAHTA |  BOIPOCOB H MOCIICHUE | BapHaHTa BOTPOCOB U
UQPHI 3aaa4 U pHI 3aja4
mudpa mudpa
01 | 51 1 1,28,34,49,65 26 | 76 26 10,25,44,51,69
02 | 52 2 2,32,33,50,56 27 | 77 27 11,24,41,59,68
03 | 53 3 3,25,35,51,67 28 | 78 28 12,23,45,58,67
04 | 54 4 4,19,36,54,68 29 | 79 29 13,21,42,57,66
05 | 55 5 5,29,37,55,69 30 | 80 30 14,22,47,56,65
06 | 56 6 6,30,38,56,70 31 | 81 31 15,20,46,55,74
07 | 57 7 7,27,39,57,71 32 | 82 32 16,19,37,54,73
08 | 58 8 8,28,40,52,72 33 | 83 33 1,17,41,53,72
09 | 59 9 9,25,41,53,73 34 | 84 34 2,18,35,52,71
10 | 60 10 10,26,42,58,74 | 35 | 85 35 3,31,33,49,70
11 | 61 11 11,23,43,59,65 | 36 | 86 36 4,32,34,50,69
12 | 62 12 12,24,44,60,66 | 37 | 87 37 5,30,35,51,68
13 | 63 13 13,22,45,61,67 | 38 | 88 38 6,29,36,64,67
14 | 64 14 14,20,46,62,68 | 39 | 89 39 7,28,37,63,66
15 | 65 15 15,21,47,6369 | 40 | 90 40 8,27,38,62,65
16 | 66 16 16,31,48,64,70 | 41 | 91 41 9,26,39,61,74
17 | 67 17 1,18,33,50,71 42 | 92 42 10,24,40,60,73
18 | 68 18 2,17,34,56,72 43 | 93 43 11,25,37,59,72
19 | 69 19 3,32,47,64,73 44 | 94 44 12,22,42,58,71
20 | 70 20 4,31,35,63,74 45 | 95 45 13,23,43,57,70
21 | 71 21 5,28,41,62,74 46 | 96 46 14,21,44 56,69
22 | T2 22 6,27,39,61,73 47 | 97 47 15,19,45,55,68
23 | 73 23 7,30,38,60,72 48 | 98 48 16,20,46,54,67
24 | 74 24 8,29,40,49,71 49 | 99 49 5,18,47,53,66
25 | 75 25 9,26,43,50,70 50 | 00 50 4,17,48,52,65




Metonnueckue yka3aHus 10 BBIMNOJIHEHUIO WHINBUIYaJIbHON JOMAIIHEW KOHTPOJIbHOU
paboThI

KoHnTposnbHas paboTa BBINOIHSIETCS B OTACIBHON TETpaau B KIETKY ¢ mossiMu. Ha
NEPBOM CTpaHUIIE YKa3bIBAIOTCS HOMEp BapuaHTa M HoMepa BOmpocoB. Kaxwlii Bompoc
3aMKChIBACTCSl C HOBOTO JIMCTA: BHayajie — HOMEP M Ha3BaHUE BOMPOCA, HUXKE - OTBET.
OTBeThI NOKHBI OBITh KOHKPETHBIMU M COOTBETCTBOBATH Bompocy. [Ipu pemenuu 3agaun
HEO0OXOJMMO 3alncaTh €€ YCJIOBHE: YTO JAHO M 4YTO TpeOyeTcss HaWTH; 3alucath BCE
HeoOXoauMble (POPMYJIbI MM YPAaBHEHUS XUMUYECKUX pEaKLMi; XOJ pelleHus 3aaadu. B
OTBETE 3aJaud HEOOXOJMMO yKa3aThb €IMHUIIBI U3MEpPEeHHs HaiiJieHHbIX BenuuyuH. [lodepk
JOJDKEH OBITh pa300puYMBBIM, COKpallleHHE CIOB He jomyckaercs. He pexomenmyercs
UCIIOJIb30BaTh LIBETHYIO MAacTy IpU BBIIOJIHEHUH KOHTPOJIbHOW paboTel. B  koHue
KOHTPOJIbHOM pabOThl MPUBOAUTCS CHUCOK MCIOJIB30BAHHBIX MCTOYHHUKOB, CTABUTCA JaTa
BBITIOJIHEHUS U MOANUCH cTyleHTa. [locne mpoBepku paboThl MpemnojaBatresieM CTYIEHT
JOJDKEH B 3TOW e TeTpajM yCTPAHUTh JOMYyUICHHbIE OIIMOKU. CTYJEHTHI AOMYCKAIOTCS K
IIPOMEXYTOUHOM aTTeCTallMM TOJIBKO MPU YCIOBHMH, YTO JIOMAILHAS KOHTpPOJIbHasg paboTa
3a4TEHA.

3ananue 1 KOHTPOJIbHOM pabOThl COCTOUT U3 YETHIPEX BOIIPOCOB U 3a/1ayH.

Jna otrBeroB Ha Bompockl NeNe 1-64 HeoOXOOuMO H3Y4MTh MaTepuai IIo
COOTBETCTBYIOIIMM T€MaM JIUCLIHILINHBIL.

3agaun NeNe 65—-69. Tema: dusnyeckue CBONCTBA MaTEPUAIIOB

OcHOBHBIC  XapaKTEpUCTUKH MaTepHwalia, CBS3aHHBIE C €ro  CTPOCHHUEM
(CTpYKTypoO#), 3TO IUIOTHOCTh, MOPUCTOCTh, BAXHEUILIUA TMapaMeTp COCTOSHHUS —
BJIAYKHOCTb.

VcTHHHAS IIOTHOCTB MaTeprana (Kr/m°, r/em’):
p =m/Va,p
rJIe m — Macca Marepuana (Kr, T);
Va — aGCoMOTHBIH 06beM MaTepuaia (06beM TBEpPIOro BemecTsa) (M°, cM”).

HctuHHas TIUJIOTHOCTh — XapaKTepUCTHUKA BEIIECTBA, M3 KOTOPOTO COCTOUT

Marepuail — 3T0 ¢pu3nuecKas KOHCTAaHTa ¥ €€ MOYKHO HAUTH B CIIPABOYHUKE.

Tabnumna 2
Marepuan T1I0THOCTB, KI/M [Topucrocts, %
VCTUHHAS CpeaHss

['panuT 2700-2800 2600-2700 0,5-1,0
Tsoxenblii 0eToH 2600-2700 2200-2500 8-12

Kuprima 2500-2600 1400-1800 25-45
JlpeBecuna 1500-1550 400-800 45-70
ITenomnnacTel 950-1200 20-100 90-98




CpenHss mI0THOCTh MaTepuana (kr/m3, r/cm3):
m=m/V,p
rae V— o0beM maTepualna B €CTECTBEHHOM cocTosiHuM (M3, cM3).
[TopucTocTh — cTeNeHb 3aN0JIHEHUs MaTepuaia nopamu, %o:
I1=[1 — (pm/pIT)] - 100 %.

BnaxxHocTh — cojepxaHue BJIard B MaTepualie B TaHHBbIH MOMEHT, OTHECEHHOE K
€AMHUIIE MacChl Marepuaia B CyXoM coctosHud. Braxsnocte Wm (%) omnpeaenstor mo
dbopmyre:

m = [(mB1 —W mcyx)/mcyx] - 100 %,
IJIe MBJI — Macca MaTepuaia B €CTECTBEHHO-BIAKHOM COCTOSIHUU;
mCcyX — Macca MaTepuaja BBICYIIEHHOTO JI0 IIOCTOSHHOM Macchl, T.

dusnyeckre CBOWCTBA MaTepuajga XapakTepU3ylOT €ro TMOBEACHHE O]
BO3/ICHCTBIEM (PU3NUEeCKUX (DaKTOPOB (BOJIbI, BHICOKMX U HU3KHUX TEMIIEpaTyp | T.1.).

Boponornomnienue — mnokazaTeiab CHOCOOHOCTH MaTepualia MOTJIONATh BIary M
ylIep>KUBaThb €€ B CBOMX Mopax. BojomorioiieHue xapakTepuszyeTcsi MaKCHUMaJbHbIM
KOJIMYECTBOM BOJIbI, OTJIOLIAEMbIM 00pa3lioM MaTepHualia Mpu BbIAEPKUBAHUU €TI0 B BOJIE,
OTHECEHHBIM K Macce CyXoro obOpasma (BojaomoriomieHue no macce Wi.m) WM K €ro
o0beMy (00BeMHOE BojonioriomieHue WiL.o).

Bogonoriomenue no macce onpeaensercs no Gpopmyie:

Wn.m = [(mB1 — mcyx)/mcyx] - 100%,
TJIe MBJI — Macca MaTepuaia B HACHIIIIEHHOM BOJOW COCTOSHHH,
mcyx — Macca MaTepuaia CyXxoro J0 MOCTOSITHHON Macchl, T.
3agaun NeNe 70-71. Tema: Mexanndeckne CBOMCTBA MAaTEPUAIIOB

Mapky Kkupnuya ONpEeAeNsioT IO pe3yjdbTaTaM UCHBITaHUS Ha CXKaTHe
CHEIHATbHBIX O00pPa3IoB, CHEIUAIBHO H3TOTOBISAEMBIX W3 KHPIUYEH, OTOOpPAHHBIX H3
UCIIBITYeMOW mapTUH. [IOTOBHHKM pacmmMiIEHHOTO CTPOTO MOIMOJaM KUPIHYa CKIEHBAIOT
OBICTPOTBEPICIOLIUM PACTBOPOM, U3TOTABIMBASI KaK Obl MOJEJIb KUPIUYHON KIIaJKH.

[Tocne 3arBepaeBaHMsI pacTBOpa 0Opasell HCHBITHIBAIOT Ha C)KaTHE Ha IMpecce.
Pazpymatonryro cuny Fpasp (kH) dukcupyior mo cuiou3smMepuTenbHOMY YCTPOWCTBY U
MOSIBJICHUIO TPEIINH Ha 00pasIie.

[Ipenen mpounoctu o6pasna npu cxxkatuu Rex (MIla) onpegenstot o popmyie:

Rcx = 10Fpasp/A, R

rie A — 1loulaab MONEPEeYHOro CEYEHUs KUpnuya, HNpUHUMaeMas JUIs
cTaHmapTHOro Kuprmya (2509120465 mm) 150 ev?,

[TpoyHOCTH MpHU CXKaTUU KUPIHUYA BBIYHCISAIOT KaK cpeHee apu(pMeTHIecKoe pe3yabTaToB
UCIIBITaHUN TATH  (Tpex) o0pa3uoB. MapKy ONpenenstoT, COIMOCTaBisAs MOJy4YeHHOE
CpeHee, a TaK)Ke MUHUMAIIbHOE (Min) 3HAaYeHUE TPOYHOCTH ¢ TaOIMYHBIM (Ta0I.3).

[IpoYHOCTh CTPOUTEITBLHBIX PACTBOPOB XapaKTEPH3YETCS MapKOH, OmpeaeiasieMou
0 MpeJey MPOYHOCTH MPHU CKATUU 00pa3ioB-ky0oB pazmepom 70,7470,7470,7 mm.

OO0pa31iel, U3roTOBIIEHHBIE U3 paboyeii paCTBOPHON CMECH, TBEPACIOT Ha BO3/IyXE B
teueHue 28 cyt npu temneparype (20+£5) °C. Ilo nmpouyHOCcTH Ha C)KaTUE, BBIPAXKEHHOW B
Krc/cM2, CTpOMTEIIbHBIC PACTBOPHI IeTAT Ha Mapku: 4, 10, 25, 50, 75, 100, 150, 200.



Taobmuna 3

Mapka kupnuua IIpenen npounocTu npu cxaruu, MIla, He meHee

cpeaHui u3 5 006pasIon min
300 30,0 25,0
250 25,0 20,0
200 20,0 17,5
175 17,5 15,0
150 15,0 12,5
125 12,5 10,0
100 10,0 7,5
75 7,5 5,0

[Ipenen npounocT oOpaszua npu cxxatuu Rex (kre/cMm2) onpenenstoT no Gpopmyie:
Rcx = Fpasp/A, R
riae A — IUIOmaIb MOMEPEUHOro CedeH s 00pasia, cM>. Ilromans A onpeaensiem

BBIYHCIICHAEM ILIOMANM IPaHH KybHdeckoro obpasma, cM’. He ciemyer 3a0biBaTh o
NepexoJie OT CHUCTEMHOM equHHIbl u3MepeHus cuibl (kH) k BHECUCTEMHOM (KrcC).

I xrc=9,81 H

1H =(1/9,81) krc

1xH = (103/9,81) krc = 101,94 krc

CpenHIOI0O TPOYHOCTh TIPU CKATUKM 00pas3la BBIUMCISIIOT Kak CpeaHee
apu(pMETUYECKOE Pe3yJbTaTOB UCIIBITAHUI TpEX 00pa3LOB.

3agauu NeNe 72—74. Tema: Heopranndeckue BsKyIAE BEIIECTBA

3amaun mno Teme «HeopraHmyeckue BsDKyIIME BELIECTBA» IOCTPOEHBI Ha
HCIIOJIb30BaHUN XUMHUUYECKUX YPABHEHUN UX BSDKYILHX.

3amaua Ne 72 pemaercs pacyeToM IO XUMHUYECKOMY YPaBHEHHUIO IOJyYEHHs
M3BECTH C YYETOM BJIard, COJAEPKAILEHCS B U3BECTHSKE:!

CaCO3 — CaO + CO2.

MaccoBoe KOJIMYECTBO YHMCTOIO M3BECTHSIKA, BCTYIAIOIIETO B PEAKLUIO, CIECIYET
YMEHBIIUTH Ha JIOJIF0, COOTBETCTBYIOIIYIO MPOLEHTY BIaKHOCTHU. [Iponopuust u3 MaccoBbIX
KOJIMYECTB BELIECTB, BCTYNAIOUIMX B PEaKUUI0 U 00pa3ymoIIMXCs B pe3yJibTaTe peakiuu
(T.e. M3BECTHSIKA U W3BECTH), U MOCTABJIECHHBIX UM B COOTBETCTBUE MOJIEKYJSPHBIX Macc
m3BecTHsika CaCO3 u oOpasymwomieiicas B pesynbTaTe oOxura HerameHod wuzBectu CaO
JaeT BO3MOXHOCTh ONpPENEIUTh HEU3BECTHOE — MacCy HErameHoM H3BECTU
(mepBOHAYaAIBHO CIIEyeT omnpenenuth MojekyispHbie Maccbl CaCO3 u CaO myrem
CJIOKEHUSI aTOMHBIX MacC aTOMOB, BXOJSIIMX B COCTaB MOJIEKYJI JAHHBIX BEUIECTB).

3amgaua Ne 73 pemraercs Tak ke, IO XUMHUYECKOMY YPAaBHEHUIO TalllEHUs U3BECTH
C YYETOM BJIArU, COJIEPIKAILEHUCS B TECTE:
CaO + H20 — Ca(OH)2 + Qf,

rac Q — BBIACIAOIIAACS IIPpHU I'allICHUHN TCILJIOTA.



[lo peakuun, B mnpomopuuu kK wmoyekyisipabiM MaccaMm CaO wu Ca(OH)2,
OTIpEeJIENSIETCS Macca CyXou U3BECTH.

Pemass 3amauy Ne 74, cneayer BOCIOJB30BATHCS YPAaBHEHUEM  PEAKIUH
JeruipaTaliiid JTBYBOJAHOTO THIICA, MIPOUCXOSINIEH B MPOIECCE TEII0BOM 00paboTku (t =
110-180 °C) npupoIHOTO TUIICOBOT'O KaMHSI:

CaSO4 - 2H20 — Ca SO4 - 0,5H20 + 1,5H20.

Tak e kak u npu pemeHun 3amad NeNe 72 wu 73, cienyeT BBIYUCIUTH
MOJIEKYJISIPHbIE MacChl BEIIECTB, BCTYMAIOIINX B PEAKIMIO U 00pa3yroIIUXCs B pe3yabTare
pEeaKIHH.

HeobxoaumMo MOMHUTH O TOM, YTO JABYBOJHBIA M TIOJYBOJHBIA THIIC SIBISIOTCS
KPUCTAJUIOTUIPATaMH, T.€. BEIIECTBAMH, B COCTaB KOTOPBIX BXOJUT KPUCTAIIU3AI[MOHHAS
BOJIa; B XUMHUYECKUX (opMysax 3THUX BeIIeCTB (HOPMyYJy BOJBI MUIIYT OTACIBHO (Uepes
touky): CaSO4 - 2H20; CaSO4 - 0,5H20, a Maccy MOJIEKYJT BBIYUCTSIOT C YYETOM MacCChl
Boabl (2H20 u 0,5H20 cooTBeTcTBEeHHO). 3aTeéM Ha OCHOBAHMHM XUMHUYECKOTO YPaBHEHMSI
CJIEAYET COCTABUTH MPOHOPLIHIO U BBIYUCIUTh HCKOMYIO BEJIMUUHY — MAcCCy MOJIYBOJHOIO
TUIICA.

Bormpocsr NeNe 1-64

1. Pacckaxure o0 KiIaccupukauuu U TpeOOBaHUAX, MPEIBABISEMBIX K
CTPOMUTENBbHBIM MarepuasaM. ONUIIUTE OCHOBHBIE CTPYKTYPHBIE XapaKTEPHUCTUKH
MaTepualia, Takhe KakK IUIOTHOCTb M mopuctocTb. Kak ux ompenensror? [IpuBeaure
MIPUMEDPBI.

2. Onumure Takue (pU3NYECKHe CBOMCTBA M MapaMeTphbl COCTOSTHUS MaTE€pPUANIOB, KaK
BJIAKHOCTb, TMIPOCKONUYHOCTb,  BOJOINPOHULIAEMOCTh M  BOJOHENPOHHUIIAEMOCTD,
rUAPOUIBLHOCTD U TUAPO(HOOHOCTD.

3. Janite XapaKTEPUCTUKY TEMI0PU3NIECKUX CBOWCTB MaTepUaoB:
TEIUIONIPOBOJAHOCTH, TEIUIOEMKOCTH, TEIUIOBOMY PACIIMPEHUI0O U TEPMOCTOMKOCTH,
OTHECTOUKOCTH.

4. Yto Takoe BOJOCTOMKOCTh U MOPO30CTOMKOCTh MaTepHaja, MapkKa Marepuaia Io
Mopo3ocToitkoctu? Kak onpenensitoT 3Tv cBoiicTBa?

5. JlafiTe ompenclieHHE M PACCKaAKUTE O CIOCOo0axX OIpeIeieHUs TaKuX CBOMCTB
MaTEepUAJIOB, KaK yIIPYTrOCTh, IJIACTUYHOCTD, TBEPAOCTh, U3HOC, UCTUPAEMOCTD.

6. Uto Ha3pIBalOT MNPOYHOCTHIO MarepuanoB? Ilpenen mpoYHOCTH, CHOCOOBI €ro
ONPENEIICHNS ISl pa3HbIX MAaTEPUAIIOB U BUJOB HArPy30K.

7. Hdaiite omnpeneneHHe XUMUYECKUX U (PU3UKO-XMMUYECKHX CBONCTB MaTEpHAaJOB.
Koppo3us u xuMuueckast akTUBHOCTb. Y I€JIbHAsI TIOBEPXHOCTh MAaTEpPUAJIOB.

8. OnuiMTe MOPOKU JIPEBECUHBI: MOPOKU CTPOCHHSI U (POPMBI JPEBECUHBI, TPUOHBIC
MOPaXEHUs, XUMUUYECKUE OKPACKH, TOBPEXKICHUS HACEKOMBIMU.

[IpowsmrocTpupyiTe OTBET PUCYHKAMU.

9. Onummre Makpo- M MHUKPOCTPYKTYPY JpPEBECHHBI, €€ XHMHYECKUH COCTaB.
Onumure Qu3MUeckrue CBOMCTBA APEBECHHBI: IUIOTHOCTb, IOPHUCTOCTb, BIAKHOCTD,
TUTPOCKOMUYHOCTb, YCYIIIKa, Ha0yXaHHe.



10. OnumnTe MEXaHUYECKUE CBOMCTBA JAPEBECUHBI: NMPOYHOCTh, €€ 3aBUCHUMOCTH OT
BJIQXKHOCTHU, MOAYJIb YIIPYTOCTH JPEBECUHBI, TBEPIOCTb.

11. Onummnre apeBecHbIE MTOPOIbI, IPUMEHSIEMBIE B CTPOUTENBLCTBE. Jlecomarepuarsi,
nujoMaTepuaibl W APYrue u3lnenus u3 JpeBecuHbl. [lopoabl, mpuMeHseMmble IS
U3TOTOBIICHUS JCPEBSIHHBIX INal U OpycheB. TUIOBBIE pa3Mepbl ACPEBSHHBIX MM U
OpycheB.

12. Onummure cnocoObl 3alUThl JPEBECUHBI OT THUEHUS W BO3TOPAHUS; BHJIbI
AHTUCENTUKOB U AHTUIHUPEHOB; CHOCOOBI TPOMUTKU U TPEOOBAHUS MO MPOMUTKE
JEPEBSHHBIX NI U OPYChEB.

13. IlepeuncnuTe ¥ ONUIINTE Ba)KHEUIINE OPOI000pa3yIOIIEe MUHEPAJIBI.

14. IlpuBemure KIACCH(PUKANMIO TOPHBIX TMOPOJM IO WX MPOUCXOXKICHHUIO

(remetnyeckyro).  OnumumMte  IJIaBHEWIIME  MarMaTU4YeCKUE€  TOPHBIE  THOPOJBI:
MarMaTH4ecKre, 0CalouHbIe, METaMOp(PUIECKUE.
15. Kakue TexHudeckue TpeOOBaHUA MO TIUJIOTHOCTH, MPOYHOCTH, MOPO30CTOMKOCTH,
KOO PUIIMEHTY pa3MsTueHus NPEAbIBISIOTCS K NPUPOJAHBIM KaMEHHBIM MaTepuaiam?
[lepeunciure Buapl rpy0000pabOTaHHBIX (CHIMY4YHX) KaMEHHBIX MarepuaioB. Omnuiurte
KaMEHHbIE MaTepHalIbl, TPUMEHSIEMbIE B KaueCTBE OAJTACTHOTO CJIOSI BEPXHETO CTPOCHUS
KEJIE3HOJIOPOKHOIO IYTH, UX 3€PHOBOM COCTaB.

16. Onummnte BUABI CTPOUTEIBHBIX M3IEIUN W3 MPUPOJHOTO KaMHS, TEXHUYECKHE
TpeboBaHus K HUM. UTO Takoe KOppO3us MPUPOJHOTO KaMHS U Kakue CYIIECTBYIOT MEpPbI
3aIIMTHI OT Hee?

17. IlpuBenure KiIacCU(UKAUIO KEPAMUYECKUX H3ACIMI 1O Ha3HA4YEHHIO, 110
CTPYKType uepemnka. ONUIIMTE COCTaB U CBOMCTBA CHIPHEBBIX MaccC sl MPOU3BOJICTBA
Kepamuku. KpaTKo U3710KUTE OCHOBBI TEXHOJIOTHUU, METOIbI TTPOU3BOJICTBA KEPAMHUECKUX
W3IEIUNA U MaTEpUAIIOB.

18. Onummre CTEHOBBIE KEPAMHYECKHE MAaTepUalibl; KEpaMUUYECKHE MAaTepUalbl
CIEUHUAIIBHOTO HA3HAYEHUS: CAHTEXHUYECKUE WU3IENNs, KAaHAIM3AUUOHHBIE U JPEHAXKHBIE
TpYyOBbI, OTHEYTIOPHI.

19. Haiite ompenenenune crekna. CoctaB ChIpbsi sl MOJydYeHUs: cTeksa. OCHOBBI
mpoiiecca CTeKJIoBapeHus U (GOPMOBAHUS CTEKIIA.

20. dusnueckre U MEXaHUYECKHE CBOMCTBA CHJIMKATHOI'O CTEKJIa. BUIBI JIMCTOBOIrO
CTEeKJI1a, U3JICJIMI U3 CTEKJIA.

21. OnumumTe CUTaUIBI, IIJIAKOCUTAIBI, KAMEHHOE U IIIJIAKOBOE JIMTHE.

22. CTpoeHue U CBOMCTBA KEJI€3a U HKEIE30yTIJIEPOAUCTHIX CIIJIABOB. BiusiHne CBOWMCTB
KPUCTAJUTMUECKON PEIIeTKU JKejie3a Ha CBOMCTBa ero cruiaBoB. [loHsTue auarpamMMmbl
COCTOSIHUS KEJIE30-yTIIEPO.

23. Jlaitte onpeneneHue dyyryHa. ONUIIMTE CYIIHOCTh MPOLECCa JOMEHHOW IIaBKH.
OnuiuTte BUABI U CBOMCTBA YyT'YHOB, JOMEHHBIX ()eppOCILIaBOB.

24. Jlaite omnpeneneHue crtand. Onummre  CrOCOObl  BBHIIJIABKH — CTAJIH:
KUCJIOPOAHO-KOHBEPTEPHBIIl, MAPTEHOBCKUH, BHITIJIABKY B 3JIEKTPOIEYaX.

25. JlaitiTe ompejeeHne YriepOJUCThIX CTajeH, MPUBEAUTE UX KIACCU(DUKAIUIO TI0
KauyecTBYy, MapKam, rpynnam. [IpuBenure npumepsl.



26. laiite omnpeneneHWe JIETUPOBAHHBIX CTased. OnumuTe UX  COCTaB,
KOMITOHEHTBI, MOJy4eHHUE, KiacCU(pUKALMIO, MpUMEeHEeHHe. Mapku crajell aJjisi MOCTOBBIX
KOHCTPYKIIHH.

27. JlailTe XapaKTEpUCTUKY pEJIbCOBBIX CTaj€l: HMX MapKW, COCTaB, CBOWCTBA,
IPUMECH, BIIUSIHUE ITPUMECEN Ha CBOMCTBA, MMOJTyUYCHHUE.

28. OnuummTe BUABl U HA3HAYEHUE TEPMHUUECKON 00paOOTKU CTaM: 3aKaJKy, OTIYCK,
OTXKUI, HOpMaju3aluio. B kadecTBe mpuMepa OIMUIIATE TEPMHYECKOE YIPOUYHCHHE
PENBCOB.

29. OnumuTe BUABI CTATBHBIX H3JCIHN: MPOKATHYIO, NPO(HIBHYI0O U JIMCTOBYIO
CTajb, CTajbHbIE TPYObl, MEJIKHE METALTMYECKUE U3JAeNus (3aKjienKku, OONThI, TalKw,
BHUHTBHI, T'BO3/IM), UX Ha3HaueHHE. OTBET MPOUIUTIOCTPUPYUTE PUCYHKAMHU.

30. ApmatypHas ctainb. [IpuBenuTe KiaccuUKAINIO apMaTyPHBIX CTAJICH 1O CITOCO0y
M3TOTOBJICHUS: TOPSYEKATAHYI0, CTEPKHEBYIO, XOJIOIHOTAHYTYIO IPOBOJIOYHY0. HazoBure
MapKl CTaJIe, MPUMEHSIEMBIX [JIs W3TOTOBJIEHUS CTAIBHOW  apmarypbl.  Onummre
CIIOCOOBI TEPMUYECKOT O " MEXaHUYECKOTO YIPOYHEHHsT apMarypsl. OTBer
NPOUJUTIOCTPUPYITE PUCYHKAMU apMaTypHBIX MPOQUIIEH.

31. OnumuTe UBETHBIE METAIBI WM CIUIaBbl, UX cOcTaB, MapkupoBkKy mno ['OCTy,
IIPUMEHEHUE.

32. OnuuuTe BUABI KOPPO3UH METAJUIOB U CIIOCOOBI 3aIIUThl METANIOB OT KOPPO3UH.

33. IlpuBeaute KiIacCU(pUKALMIO HEOPraHMYECKUX BsDKYyIIMX BemiecTB. [laiite
onpeaeneHre BO3AYIIHBIX M THIPABIMYECKUX BKyIIMX. [lepeunciure oOmme cBoiicTBa
HEOPraHWYECKUX BSDKYIIMX M KPATKO OINHUILIUTE JIAOOPATOPHBIE METOJbI UX OIPEHCIICHHUS.
OTBET NPOWILTIOCTPUPYUTE PUCYHKAMM.

34. OnumuTe OCHOBHBIE CBOICTBA, ChIpbE MJIA MOJYy4YEHHUs, 00JacTb NPUMEHEHUS
TUTICOBBIX  BSDKYIIHX, MarHe3uajbHbIX  BSDKYLIUMX,  pacTBOPUMOrO CTEeKJIa U
KMCJIOTOYIIOPHOTO [IEMEHTA.

35. Onummure OCHOBHBIE CBOWMCTBA, COCTaB, CIIOCOOBI IIOJY4YeHHs, 0OJIACTh
IIPUMEHEHUS CTPOUTEIIBHOM BO3AYIIIHON U3BECTH.

36. OnummTe chIpbE, CXEMY MPOU3BOJCTBA, MUHEPAJIOTMYECKUNA COCTaB M CBOMCTBA
MOPTIAHALEMEHTA.

37. OnummrTe  pa3sHOBUIHOCTM  MOPTJIAHJALIEMEHTA: OBICTPOTBEPICIOLINA,
cynb(darocToiikuii, TIACTUPUITUPOBAHHBINA, THAPOPOOHBIN, MYII[OJAHOBBIN IEMEHTHI, UX
CBOMCTBA U IPUMEHEHHUE.

38. JlaiiTe ompeneseHUE TIIMHO3EMHUCTOTO ILIEMEHTA, PACIIUPAIOLIIUXCS LIEMEHTOB.
Onummnre uX CbIph€BOM 1 MUHEPAIOTHYECKHUM COCTAB, CBOMCTBA U IPUMEHEHHE.

39. [aiite omnpeneneHue OPraHUYECKHX BSDKYIIMX BELIECTB, NPUBEINTE HX
kiaccuukanuo. OnumuTe TEPMOIUIACTUYHBIE W TEPMOPEAKTUBHBIE BEIIECTBA 110
CBOMCTBaM, crioco0am nosyueHus. [IpuBeaure npumMepsl Kaxx 10l Tpymbl.

40. Onuiure cocTaB, CBOMCTBA, BUJbI, MAPKU U O0JACTU NMPUMEHEHHS] OUTYMOB U
JETTEH.

41. Onumure Trpynmy MTOJIUMEPOB: TMOJUATHICH, MOJHUIPONUICH, MOJUCTUPOI,
MOJIMBUHWJIXJIOPH/, TOJMBUHUIIALIETaT — MX COCTaB, CBOMCTBA U 00JIACTH IPUMEHEHHUS.

42. Onumute nonuMepsl: (enondopmanpaeruaabie, KapOaMuaHble, HEHACBIILIEHHbIE
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oA (PUPHI, STMOKCHIHBIE M TOJUYPETAHOBBIE TOJUMEPHI, KAydYyKd W KaydyKOMOJOOHBIE
MOJIMMEPBl — MX COCTaB, CBOMCTBA M 001aCTH MPUMEHEHHUS.

43. Jlaiite omnpeneneHue 3anoyHUTENsIM Uit OetoHoB. [lpuBemute  ux
KJacCU(UKAIMIO 10 TPaHyJIOMETPUYECKOMY cocTaBy. ONUIIMTE OCHOBHBIE CBOMCTBA
MEJKUX M KPYITHBIX 3al0JIHUTENEH, 001acTh IPUMEHEHHUS.

44. [laliTe omnpenesieHHe CTPOUTEIBHOIO pacTBopa. ONMUIIMTE CBOMCTBA PACTBOPHBIX
cMeced M 3aTBEpJEBIIMX PACTBOPOB; CIOCOOBI MPUTOTOBICHUS M TPAHCIOPTHUPOBKHU
CTPOUTENBHBIX PACTBOPOB.

45. OnumuTe pacTBOPHI IJIs KaMEHHOW KIIAIKHM W MOHTXHBIX paboT; MPOCThIE U
CMEIIIAaHHbIE PACTBOPHI JJISI OTIEIOYHBIX PadOT; CHElUANbHbIC CTPOUTEILHBIEC PACTBOPHI:
TUAPOU3OJISIITUOHHBIE,  TEIUIOM3OJISIIIUOHHBIE,  AKyCTHUYECKHUE,  OTHE3alllUTHhIE U
PEHTIE€HO3AIUTHBIE.

46. [anite ompeneneHue OetoHa. OnMUIIUTe CBOWCTBA OCTOHHBIX cMecel. OmumuTe
OCHOBBI TEXHOJIOTUU MTPOU3BOJICTBA OETOHA.

47. OnuirTe OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA TSHKEJIOro OETOHA: MPOYHOCTb,
MapKy M KJacC NpPOYHOCTH OEeTOHa, CIMOCOObI WX OMpPENeNICHUs; MOPUCTOCTb, MOAYJb
yOPYroCTH, MOJI3y4eCThb, YCAAKy, BOJONPOHUIIAEMOCTh M  BOJOHENPOHUIIAEMOCTD,
MOPO30CTONKOCTD, TEIIO(DU3NIECKHUE CBONCTBA.

48. JlaiiTe onpeesieHre JIETKUX U STYEUCTHIX O0eTOHOB. ONMUIIINTE UX COCTaB, CBOMCTBA
Y IPUMEHEHHUE.

49. Onuiure crneuraibHble OETOHBI: 0CO00 TSXKEIble, THAPATHBIC, >KapOCTOMKHE,
KUCJIOTOYIOpHbIE, ac(PaibTOOETOHBI, TOTUMEPOETOHBI U OETOHOIOIMMEPHI — MX CBOMCTBA,
COCTaB M 00JIACTH MPUMEHEHUS.

50. [Jaiite ompenenenue xenezoderoHa. OnuimTe, Kak padOTAET MPeABAPUTEIHHO
HanpsoKeHHBIN Jkene300eToH? Kakue Marepuanibl UCHONB3YIOTCS IS IIPEABAPUTEILHO-
HaMpsOKEHHOro  Jkene3o0etoHa. [lpuBenute mnpuMepbl MPEIBAPUTEIIBHO HAPSKEHHBIX
KeJIe300€TOHHBIX KOHCTPYKITUN U MPOUJUTIOCTPUPYHTE OTBET PUCYHKAMHU.

51. Jlaiite moHATHE COOpPHOTO JKele300eTOHa W, B CPAaBHGHHH C HUM,
MOHOJIUTHOTO kejne300eToHa. ONuIMTe OCHOBHBIE BHUJIBI COOPHBIX KEJIe300€TOHHBIX
U3/CNNM, MPUMEHSEMBIX B TPAHCHOPTHOM CTPOUTEIBCTBE M Ha KEJIE3HOJOPOKHOM
Tpa”cnopte. [IponmocTpupyiTe OTBET PUCYHKAMM.

52. JlaiitTe omnpenelieHWE CUJIMKATHBIX MAaTE€pUANIOB: CUJIMKATHBIM  KUPIIHY,
CUJIMKATOOETOHHBIC M3IENINSI; ONUIIUTE UX CBOWCTBA U MPUMEHEHUE.

53. OnummuTe THICOBBIC M TUIICOOCTOHHBIC M3MICIHUS; aCOOIEMEHT M acOOIIEMCHTHBIC
MaTepualibl; 1EPEBOIEMEHTHBIC MaTEPHUAIIbI.

54. IlpuBenute  ompeAecieHHE, CBOWCTBA, COCTaB, OCHOBBI  TE€XHOJOTHU
MPOU3BOJICTBA TacTMacc. OMNUIIKMTE OCHOBHBIE BHUJBI CTPOUTENBHBIX IJIACTMACC,
MaTepualibl JJ1sl OJIOB, OTACIOYHbIE MaTepHaIbI.

55. Mailte ompeneneHvie U NpUBEAUTE KiIacCU(UKAIMIO KPOBEIbHBIX MaTepHUaJIOB.
OnummmTe uX CTPOCHUE, BUJIBI, CBOMCTBA M 00JIACTU TPUMEHEHUS.

56. Jlaiite ompeneieHUE W TMPUBEAUTE KIACCU(PUKAUIO THUAPOU3OISAIUOHHBIX U
TepPMETH3UPYIOMUX MaTepuanoB. ONUIIMTE WX CTPOCHHWE, BHJIBI, CBOWCTBA U 00JaCTH
MIPUMEHEHMUSL.
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57. Jlaiite ompeneneHre W TPHUBEAUTE KIACCU(DUKAIUIO TETUIOM3OISIIMOHHBIX
mMaTepuasioB. ONMUIINTE UX CTPOCHUE, BUJIbI, CBOMCTBA U 00JIACTU IPUMEHEHUS.

58. JlaiiTe ompejelieHHe U MPUBEIUTE KIACCUPHUKALMIO aKyCTUYECKUX MaTEpHUAJIOB.
OnuimmTe UX CTPOCHUE, BUJIbI, CBOMCTBA U 00J1aCTH MPUMEHEHHUS.

59. Jlaiite ompeaelieHHME W OXapaKTepu3yhTe oO0Iue CBOMCTBA JIAKOKPACOYHBIX
MarepualioB. [lepeunciure M KpaTko ONUIIUTE UX OCHOBHBIE KOMITOHEHTHI: CBS3YIOIIHE,
PACTBOPUTEIU U Pa30aBUTENM, MUTMEHTHI U HATIOJHUTENN JTAKOKPACOYHBIX COCTABOB.

60. OnummTe BUABI, COCTaBbI U 00JJACTH NPUMEHEHUS JIAKOB, KPACOK, KJIEEB.

61. IlpuBenute KiIaccupuKalMiO W  CBOMCTBA CMa30YHBIX  MAaTEpPHAJIOB.
Ilepeunciure  OCHOBHBIE  BHABI  CMAa304YHBIX  MAaTEpPUATOB.  HWHAYCTPUAIBHBIC,
crenuaibHble Macia, INIACTUYHbIE (KOHCUCTEHTHBIE) CMa3KH.

62. IlpuBeaute KiIacCU(UKALKUIO U OCHOBHBIE XapaKTEPUCTHUKU MPOBOJHUKOBBIX
MarepuanoB. ONUIIUTE BUIBI IPOBOJIHUKOBBIX MAaTEPUAIIOB.

63. JlaliTe ompeneneHUue OUANEKTPUKOB U AIEKTPOU3OSALHMOHHBIX MaTEpUAJIOB.
Onuimure OCHOBHBIE MEXaHMYECKHE, TepMUYEeCKHue M (U3UKO-XMMHUYECKHE CBOWMCTBA
AUAIEKTPUKOB. KpaTko onummTe BUABI JUAJIEKTPUKOB: XKUAKUE, Ta3000pa3Hble U TBEPIbIE,
MX CBOMCTBA U HA3HAYCHMUE.

64. Onummure 3JIEKTPOTEXHUYECKHE M3AEIus: OOMOTOYHBIE, MOHTAXKHBIE U
yCTaHOBOYHBIE MPOBOJAa — UX BHJIbI, COCTAaB, HA3HAUEHUE U MAapKUPOBKY; CHJIOBbIE Kabemu,
UX MapKUPOBKY U COCTaB.

3amaun NeNe 6574

65. PaccumTaiiTe MOPUCTOCTh KUPIIKWYA, €CIU €ro CpefHss IUIOTHOCTH 1750 kr/m3.
[Ipunumas pasmepsl Kupnuua crasgapTHbeiMU (250412065 mm), ompenenure Maccy
Kupnuya. VICTHHHYIO MJIOTHOCTH ClEAyeT B34Th W3 Taldl. 2.

66. OOpazer] kupnuya, B3IThIH U3 KOHCTPYKIIMUA KUPIIMYHOMN KJIaJaKu, uMeeT Maccy 185
r. [locne BricymMBaHus B TepMOIIKady 10 MOCTOSTHHOM MacCchl Macca 3Toro odpasiia craia
220 r. KakoBa BnaxHOCTh KUpIu4a B KUpNUYHOH Kiaake? KakoBa ero cpeaHsis MIOTHOCTb,
eciii  00beM oOpas3na, U3MEPEHHBIH METOJAOM THAPOCTATUYECKOTO B3BEIIMBAHMS,
coctasisietr 109 cm3?

67. Ilpupomublii KamMeHb, MPEACTABISIONINN COOOW KYyCKHM HEMPaBHIBHOW (HOPMBI,
MMEET CPEIHIOI IIOTHOCTh B Kycke 910 kr/m3. PaccuuraiiTe mopucTOoCTh 3TOW MOPOJIHI,
€CJIM U3BECTHO, YTO TUIOTHOCTH BEIECTBA, U3 KOTOPOrO OHA COCTOMUT, paBHa 2550 kr/m3?
Kaxoit 00beM 3aHMMaeT KaMEHb, €CJIM €T0 Macca cocTaBisdeT 842 Kr?

68. Macca oOpasuna kamusa 163 r. Ilpu HacelllleHMM €ro BOJOM Macca KamHs
yBenanumiiach 10 191 r. OnpenenuTs CpeiHIO MIOTHOCTh 00pasiia u €ro BOAOIOTIIONICHHE
o Macce. OOpazer] HUIMHIPUIECKON (OPMBI UMEET BBICOTY 6 CM, THaMeTp 4 CM.

69. Macca oOpa3na kamusa 163 1. Ilpu HacelllleHMM €ro BOJOM Macca KamHs
yBennmumiiach 10 191 r. Onpenenute cpenHIO0 MIOTHOCTh 00pa3iia U €ro BOIOMOTIIONICHNE
no macce. OOpaszeln IMHAPUIECKON (POPMBI UMEET BBICOTY 6 cM, AMAMETp 4 CM.

70. IIpu ompeneneHny MapKu KUPIHYa OT MAPTUX ObUIO OTOOpPAHO 5 MIT. KUpPIIKUYa, U3
KOTOPOTO HW3TOTOBWIM 00pasiel cornacHo TpeboBanusim ['OCT. Ilpu  ucnbrtaHumn
oOpaslioB Ha cCkaThe ObUIM 3apUKCHUPOBAHBI CJCAYIONIME 3HAYCHHS Pa3pyIIArOIINX
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yeunuii: (Fpasp), kH: 237, 232, 219, 215, 222. KakoBa mapka Kupnuya o pe3yjibTaTaM ero
UCTIBITAHUM Ha cxKaTue?

71. CrannapTHbie 00pa3iipl pacTBOpa (3 IIT.) IPU UCTIBITAHUU Ha CKaTUE Tociie 28 cyT
TBEPACHUS pa3pymmiauch mpu ycuwnusx 34, 35 u 41 kH. Onpenenure cpeHIOI0 TPOYHOCTD
pacTBOpa U €ro MapKy.

72. PaccunTaiiTeé KOJWYECTBO HETaIleHON WM3BECTH, IMOJIy4YeHHOU mpu oOxure 20 T
YHUCTOr0 M3BECTHSIKA, UMEBIIETO BIAXKHOCTh 8 %. AToMHble Macchl Ca — 40, C — 12, 0 —
16, H—1.

73. Ckonpko oOpa3zyercss TallleHOW W3BECTU-NYIIOHKH mpu rameHun 120 xr
HeramieHou u3Bectu? Atomubie maccel Ca— 40, O — 16, H — 1.

74. Omnpenenutre MaccoOBOE€ KOJUYECTBO CTPOUTEIBHOTO THIICA, OOpa3yrollerocs B
pe3ynbTaTe TEPMOOOPaOOTKM B BAapOYHOM KOTIE 16 T TPHUPOAHOTO THUIICOBOTO KaMHSI.
Atomurle maccel Ca—40,S—32,0— 16, H — 1.
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Pexomennyemas yaeOHas murepaTypa

1. OcHoBHas yueOHas TuTepaTypa:
1.1. CrpourensHoe maTepuasnioBeneHue B 2 4. Yactb 1 : y4eOHHMK ISl CpPEeIHETro
npodeccuoHanbHoro oopazopanus / MI.A. PeiobeB. — 4-e u3j., nepepad. u jgon. — Mocksa :

NznarensctBo IOpaiit, 2022. — 275 c¢.— (IIpodeccuonanbHoe oOpasoBanue). — Tekct
HernocpencTBeHHbld. M3marensctBo [Opaiit, 2022, ISBN: 978-5-534-09336-0. — Tekcr :
aNMeKTpoHHBIH  //  OOpa3oBarenpHass  1iatdopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/516278
1.2. CrpoutenpbHoe MmaTepuayioBeneHue B 2 4. Yactb 2 : y4eOHHUK ISl CPEIHEro
npodeccuoHanbHoro oopazopanus / MI.A. PeiobeB. — 4-e u3j., nepepad. u gon. — Mocksa :

WznarensctBo IOpaiit, 2022. — 429 c.— (IIpodeccuonanbHoe obpazoBanue). — Tekcr
HernocpeacTBeHHbI. U3nmarensctBo FOpaiit, 2022. ISBN: 978-5-534-09338-4— TekcT :
anekTpoHHbt  // OOpasoBatenbHass  miargopma  FOpaitit  [caiit] —  URL:

https://urait.ru/bcode/516279
2. JlononHuTenbHas yueOHasl IuTeparypa:
2.1. Bmacopa W.JI. Marepuanosenenue.- M.: ®I'bOY  YueOGHO-MeToAMYECKUIMA
IEHTpP MO 00Pa30BAHMIO HA YKEJIE3HOIOPOKHOM TpaHcmopte, 2016. ISBN: 978-5-89035-922-3
3. MaTepHET-pecypcChI:
3.1 MarepuanoBeaeHne. DNEKTPOHHBIN Y4eOHBIM Kypc UIsl CTyIEHTOB OYHOW U
3aouHOi (hopMm oOydenus http://www.Materiologu.info
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