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lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHUSA JUCIHUAIIJINMHBI

1.1 | DopmupoBaHUe y CTYIEHTOB 3HAHUH, HEOOXOAUMBIX JUIsl YETKOTO MPECTABICHUS O (YHKIIMOHATBFHON B3aMOCBSI3U
MaTepuaa 1 KOHCTPYKLHH, PEAONPEIeNIOnei BIOOp U ONTUMH3AIMIO CBOWCTB MaTepuana, UCX0As U3 Ha3HAUCHUS,
YCIIOBUH SKCIUTyaTalluy U JOJITOBEYHOCTH KOHCTPYKLMH; U3y4EHUE COCTABA, CTPYKTYPBl M TEXHOJIOTUH MOTY4YEHUs
MaTepHaiOB C 3aJaHHBIMUA CBOMCTBAMH C UCTIOJIB30BAaHHEM MPUPOJAHOTO M TEXHOTEHHOTO CHIPhS, HHCTPYMEHTAJIbHBIX
METOJI0B KOHTPOJISI Ka4ecTBa M CepTU(UKAIIMY Ha CTAAUAX MIPOU3BOJCTBA U MOTPEOICHHUS.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazoen) OOIT: b1.B

2.1 | TpeGoBaHus K npeBapuTeIbHOI NOATOTOBKE 00y4al0Ierocs:

2.1.1 | Jucnumniaa « CTpOUTENbHBIE MaTEepUaNbl»y 0a3upyeTcsl Ha 3HAHWSX, YMEHUSIX M HaBbI-KaX, MPHOOPETCHHBIX CTYICHTAMH
B XOJI€ U3y4eHUs TUCIUIUINH: «MaTtemaTukay, «dusmukay, «Xumus» u «I'eonorus»

2.1.2 | MaremaTuka

2.1.3 |T'eonorus

2.1.4 | ®usuka

2.1.5 | Xumus

2.2 | JMcuMnIMHbI H NPAKTUKH, VIS KOTOPBIX OCBOCHHUE JAHHOH JUCHUILUINHDBI (MO1YJIs1) HEO0X0AUMO KaK
npeJllecTByIolIee:

2.2.1 | AucrmmumHa « CTpOUTENBHBIE MaTEpHAIbD) SBISCTCS MpenecTByomed: OCHOBBI METPOJIOTHH, CTAHAAPTU3AINHT U
CepTU(HKAINK U KOHTPOJISI Ka4ecTBa; JKOJIOTHSI; DKOJIOrnuecKas 6e30MacHOCTh B ITPaioCTPOUTENLCTBE; JumioMHoe
IIPOCKTUPOBAHUE

2.2.2 | OCHOBBI METPOJIOTHH, CTAaHAAPTH3AINHY, CEPTH(GUKAIIMN H KOHTPOJIS Ka4ecTBa

2.2.3 | Oxonorus

2.2.4 | Oxonmorudeckasi 6€30IaCHOCTH B IPaJlOCTPOUTEILCTBE

3. KOMIIETEHI[AM OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCOUTLIAHBI
(MOJIY.JIST)

ITK-1.1: Bo10op HOPMATHBHO-TEXHHYeCKOIf JOKYMEHTALUH HA BBIMYCKAEMYI0 NPOIYKIMIO 1 HOPMATHBHO-MeTOANYeCKOii
JOKYMEHTALUH HA POEKTHPOBAHHE TEXHOJOTHYCCKON THHAU

3HaTh:

YMmeThb:

Baagern:

IIK-1.6: Pacuer KoJIM4ecTBA MATePHATBLHO-TEXHHYECKHX PECYPCOB /ISl 00ecmedeHnsi MPOU3BOACTBA CTPONTEILHOIO
MaTepuaja (U31eJius Wi KOHCTPYKIINH)

3HaThb:

Ymers:

Baanern:

IIK-1.9: IIpoexkTHpOBaHUE KeT1€300€TOHHBIX M3/IeJIUH U KOHCTPYKIUA

3HaTh:

YMmeTb:

Baagern:

nK-2.2: Bblﬁop CBIPBEBBIX MAaTEPUAJTIOB (KOMHOHCHTOB) B COOTBETCTBUH C TCXHUYECCKHUM 3aJaHUEM

3HaTh:

YMmerh:

Baanern:

IIK-2.3: Bb100p HOPMATHBHO-TEXHHYECKOH JOKYMEHTAIIHU HA ChIPbEBble MATEPHAJIbI 1 HOPMATHBHO-METOAMYECKOM
AOKYMEHTALUH HA POEKTHPOBAHHUE COCTABA (PelenTyphl)

3HaTh:

YMmeThb:

Baagern:

ITK-2.4: PacyeT 1 KOPPEKTHPOBKA COCTaBa (pelenTypbl) CTPOUTEIbHOI0 MaTepuaJia

3HaTh:

YMmerh:

Baanern:

ITK-2.5: CocTaBiieHHe IPE10KEHUI 110 KOPPEKTHPOBKE PELENTYpPhI ¢ y4eTOM J0CTHKEHHUIT B cepe IPOU3BOACTBA
CTPOMTEJILHBIX MATEPHAJIOB, H3eIHI U KOHCTPYKIMIA




3HaTh:

YMmerh:

Baanern:

ITK-2.6: OneHka TeXHUKO-IKOHOMHYECKHUX II0Ka3aTe1eil pa3padoTaHHOI0 cOCTaBa (PelenTypbl) CTPOUTEIBHOI0 MaTepHaJjia

3HaThb:

Ymers:

Baanern:

B pe3yibTate ocBOeHUS JUCUMILINHBI 00y4YalolIuiics J0JKeH

31

3HaTh:

3.1.1

- OCHOBHBIC TCHACHIIUHN Pa3BUTUA ITPOU3BOACTBA CTPOUTEIIbHBIX MaTE€pUajlOB U KOHCprKI_II/Iﬁ B YCJIOBHAX PbIHKA U
MCTO/JbI ITOBBIIICHHUS UX KOHKypeHTOCHOCO6HOCTI/I;

3.1.2

- TCXHUKO-3KOHOMHUYCCKOC 3HAYCHUEC SKOHOMUHN MAaTCPUAJIIBHBIX, TPYAOBBIX U SHCPICTUUCCKUX PECYPCOB IIPU
M3rOTOBJICHNU U IPUMEHCHNN CTPOUTEIIBHBIX MAaTECPUAJIOB U HSZIeJII/Iﬁ;

3.13

- B3aMMOCBA3b COCTaBa, CTPOCHUA U CBOICTB Marepuaia, IpUHIUIIBI OLICHKN MoKasaTesei Ka4dyec-CTBa,

3.14

- METO/IbI ONTUMHU3AIMK CTPOCHHS M CBOWCTB MaTepHaia ¢ 3aaHHbIMU CBOMCTBAMH IIPU MAKCH-MalTbHOM
pecypcocOepeReHIH;

- OMIPCACIIAIOICE BIIMAHUC Ka4€CTBA MAaTCPHUAJIOB HAa JOJITOBEYHOCTD U HaAEXKHOCTh CTPOUTECIIb-HBIX KOHCprKI.lPIfI,
METOJBbI 3aIMUTHI UX OT PA3JINYHBIX BUIOB KOPPO3UH;

- MEpOIIPUATHSA TI0 OXpaHe OKPYKaroIIel cpebl U CO3MaHMIO AKOIOTHYSCKH YUCTBIX MaTepHa-JIoB, 0€30IIaCHOCTH TpyIa
IIPYU U3TOTOBIECHUU U IPUMEHEHUU MAaTEPUANIOB U U3JCIIH;

3.2

YMmern:

3.2.1

- AHAJIU3UPOBATH YCIIOBUA BOSI[CﬁCTBHSI BHEITHEH Cp€abl HA MaTCPHAJIbl B KOHCTPYKOUAX U CO-OPYKCHUAX, ITOJIB3YyACH
HOpPMATUBHBIMH JOKYMEHTAMHU, ONIPEACIIATE CTCIICHDb arpeCCUBHOCTH CPEIbI HA BI)IGOp MaTepUaioB;

322

- YCTaHaBIMBATh TPEOOBAHMUS K MaTepralaM M0 Ha3HAUYCHUIO, TEXHOJIOTHYHOCTH, MCXaHNIECKIM CBOIMCTBaM,
JOJATOBEYHOCTH, HaJIEKHOCTH, KOHKYPEHTOCIIOCOOHOCTH U APYI'MM CBOHCTBaM B COOTBETCTBHHU C MOTPEOUTENECKUMHU
CBOMCTBaMM KOHCTPYKLHM, B KOTOPBIX OHU UCIIOJIB3YIOTCS C YUYETOM YCIOBUI SKCIUTyaTallud KOHCTPYKLUH;

323

- BLIﬁI/IpaTL COOTBeTCTBleH.[I/Iﬁ MaTcpual 4 KOHCprKHHﬁ, pa60Ta}0me B 3aJaHHBIX YCJIIOBU-AX SKCITyaTalluu,
HCIIOJIB3Ys BapPIaHTHLIfI MCTOJ OLICHKH,

324

- IPOU3BOAUTH UCIIBITAHUA CTPOUTCIBHBIX MAaTCPHUAJIOB IO CTAHAAPTHBIM MCTOJUKAM;

325

33

Buaagern:

33.1

-MCTOOUKH pacqéTa HOTpe6HOCTI/I MaTe€pUuaioB AJid U3TOTOBJICHUA 1 MOHTa)XKa KOHCprKHPIﬁ;

332

- UIMETb HaBbIKau OPraHNU3aLUK CKIAINPOBAHMS, KOMILIEKTOBAHHS M YIIAKOBKH IITYYHBIX, PYJOHHBIX, [NIATOYHBIX,
KUAKOTEKYYHX U aCTOOOPa3HBIX MaTEPUAJIOB C LEbIO0 HX COXPAaHHOCTH;

333

- YMETh OCYIIECTBISATH KOHTPOJb HATHUYMS JOKYMEHTOB ['0ccaH3MUIHAA30Pa, TOATBEP-KAAIONINX SKOJIOTHIECKYIO
YHCTOTY U paldalliOHHYIO 0€30MaCHOCTh UCIIONIB3yeMbIX MATEPHA-JIOB, UX COOTBETCTBHE 3asIBICHHBIM cepTH(UKaTaM
KauecTBa MPOU3BOIUTENICH;

334

- METOZIOB 00CIIEIOBaHNUS U IPOU3BOCTBA IKCIICPTU3I KOHCTPYKINH 31aHUH, TOUISKAIINX PEMOHTY, PECTaBpalluy 1
HaJACTPOMKY JUIs ONPENENIEHHS UX COCTOSIHUS, KOPPO3HH U pecypca MaTepUalioB;

335

- OIIBITa COBMECTHOM pa6OTBI C TEXHOJIOTaMHU U CIICOHUAJINCTaMU B pa3pa60TKe TEXHOJIOTUYC-CKUX PETIAMCHTOB Ha
TIPOU3BOJCTBO U TEXHUICCKUX yCJ'IOBPIfI Ha IPUMEHCHUC MaTCPHUAJIOB,

33.6

- KOMITBIOTEPHOW TEXHUKH 1 VIHTepHeTa B TeKymiel padore.

4. CTPYKTYPA U COAEPKAHUE JUCHUIITMHBI (MOAYJISA)

Kon

3aHATHSA 3aHATHA/ Kypc MU PAaKT.

HaumenoBanue pa3ienoB u teM /Bug | Cemectp / | YacoB | Komneren- | Jluteparypa | Untpe | IIpumeuanue

Pasznen 1. Beenenue

1.1

Pouib 1 3HaYeHnE MaTepuanos B 1 30 J1.1JI1.2 0
CTPOUTENBCTBE. J1.3

Krnaccudukais 1 HOMEHKIa-Typa JI1.4J12.1
CTPOUTEIBHBIX MaTe-pHAJIOB.

/Cp/

Pazpnes 2. CoIpbe 7151 IPOU3BOJACTBA
CTPOHTEJILHBIX MATEPHAIOB




2.1 IIpupoaHoe MUHEpANBHOE CHIPbE 24 J1.1
(MUHEpasbl ¥ TOPHBIE MTOPOJIBI), JI1.4J12.1J13.
TEXHOTEHHBIE OTX0-1bl. OCHOBHBIC 2
IIOPO000PA3YIOMINE MUHEPAIBL.

CpoiicTBa. XapaKTepHbIe
ocobernnoctu /Cp/

Paznen 3. OcHoBHBIE CBOIiCTBa
CTPOUTEJIBLHBIX MATEPHAIOB

3.1 OcCHOBHBIE PU3UKO-MEXaHHUYECKHE 2 JI1.1J11.2
XapaKTepU-CTUKU CTPOUTEIBHBIX J1.3
Matepuanos /JIek/ J1.4J12.1

32 OmnpeneneHue GU3NKO-MEXaHHIESCKUE 4 JI1.2J13.4
CBOICTBA CTPOUTEIHHBIX MaTe-
puanos /JIab/

33 OCHOBHBIE CBOICTBA CTPOUTENBHBIX 2 JI1.3J13.1
Matepuanos /JIek/

34 Teruodu3nueckue CBOWCTBA 20 JIL.1J11.2
CTPOUTEIBHBIX MaTepuanosis /Cp/ JI1.4J12.1J13.

1
Paznen 4. CTponTeabHbIe MaTepHA-JIbI,
nojyyaemMbie TepMUYe-CKOM
00padoTKOIi ChIPbS

4.1 CrpoutenbHas KepaMuKa, 14 J1.3
HEOPTaHUYECKUE BKYIUE JI1.4J12.1J13.
BemrecTBa.CTEKIIO U IPYrHe MaTepHAaIbI 3
13 MUHEPAIILHBIX PACILIABOB,
meTaitsl /Cp/

Pazaen 5. CTponTebHbIe MaTepHATBI
HA OCHOBE HEOPTAaHMYECKHX BSIKYIINX
BelIeCTB

5.1 T'uricoBsie n3enMs, GETOHBI, 2 JIT.1 JI1.2

CTpOHTENbHBIE PacTBOPHI /JIek/ J1.3
JI1.4J12.1J13.
3

5.2 HEOpraHMYECKUE BKYIIIHE 4 JI1.2J13.3
Bemectsa /J1a6/

53 MunepainbsHble BsDKyIIMe BemecTsa /JIex/ 2 J1.1

JI1.2J12.1J13.
1

54 MexaHu3M TBepIACHUS BSDKYIUX 18 J1.1J11.3
BemiecTs /Cp/ JI1.4J12.1
Pazaen 6. CTponTebHbIE MaTEPHAITBI
W3 OPraHu4ecKoro ChIpbs

6.1 Wznenus u3 IpeBecUHbI, OM-TyMHBIC H 18 J1.2J11.3
JIErTEeBbIE BSHKYILME BEIIECTBA. JI1.4J12.1
[NomumepHsie MaTepuanst u usaenus. /Cp/

Pazgen 7. CTponTebHbIe MaTEPHATBI
CHEeNNATBHOT0 (PYHKIINO-HATHHOTO
Ha3HAYeHUSs.

7.1 T'unpounzonsuuoHHbIE, OTAEIOUYHbIE 16 JI1.1J11.2
MaTepua-Jbl. Termnon3onsauuoHHbIE, JI1.3J12.1
AKYCTHYECKHE CTPOUTEIBHBIC MaTEePUAIIBL.

Jlakokpacounsie Matepuais /Cp/
Pa3nen 8. CTpoutebHbIe MaTepHaJibl
B KOHCTPYKIMSAX 3aHMI 1
COOpYy:KeHH

8.1 Merannmuyeckue MaTeprabl, 20 J1.2J11.3
XKeNne300eTOHHBIE KOHCTPYKITUH. JI1.4J12.1

JlepeBsiHHBIC U TOJIMMEPHbIC
koHCTpyKIituu /Cp/

5. ®OHJ] OLIEHOYHBIX CPEJICTB

5.1. KoHTpoJ/IbHBIC BOIIPOCHI M 3a/1aHUS




KonTponbsHble BOIpOCkL

BAPUAHT 1

1. ITokaxxute CBSI3b COCTaBAa, CTPYKTYPhl U CBOWCTB CTPOUTEIBHBIX MaTepua-ioB?

2. Kakne marepuaisl Ha3pIBaIOT OrHEYMOPHBIMK? OOJIaCTh MPUMEHEHHS OT-HEYHMOPHBIX MATEPHANIOB.

3. B uem cymiecTBeHHOE OTJIMYKE IPOU3BOJCTBA INIMHAHOTO KUPIHYA CHOCO-00M MIacTUYecKoro (opMoBaHUS U
MOJTYCYXOTO NPEeCCOBaHUs?

4. UYro mpencTaBisioT co00ii MarHe3naNbHBIE BSDKYIHE BEIIECTBA, X CBOM-cTBa? Ha3oBuTe NMpHYMHY Majoro NpUMEHEHUSI
STHUX BXKYLIUX?

5. UYro Takoe rmuHO3eMHCTHI 1leMeHT? KakoB ero XuMH4YecKuil COCTaB M Kakhe OCHOBHbIE XUMUYECKUE PeaKIUu
MIPOTEKAIOT IIPU TBEPACHUU LIEMEHTHOrO TecTa?

6. Uro Takoe TSDKEIbI OeTOH, KaK €ro M3TOTOBIISAIOT U OT YEeTO 3aBHCHT €T0 IMPOYHOCTH?

7. B Kkakux ceueHMsAX H3ydaeTcsl MaKpOCTPYKTypa ApeBecHHbI? OOBACHUTE OCHOBHBIE 3JIEMEHTHI TOPI[OBOTO CEUEHMS
JiepeBa.

8. B xakoMm Buzie HaxoIuTCs Biara B ApeliecuHe? YajaeHue KaKoW BJaru CBS3aHO C pa3pyLICeHUEM KJIeT4aTKu?

9. UTOo CIy’KUT CBIPbEM UL U3TOTOBJICHUS HEOPIaHUYECKUX TEIJIOU30JILU-OHHBIX MAaTEPUAIOB U B KAKOM BHJE 3TU
MaTepuansl IPUMEHSIOT?

10. IMommmepst. Kimaccuukanus n crpoenue momumepa?

BAPHAHT 2

L. INepeunciure TpeOOBaHUS K KEPAMHUYECKOMY KUPIHYY U K CHIPBIO JUIsL €TO NIPOU3BOACTBA.

2. KakoBBI cOCTaB M CTPYKTypa METAIUTYPTUYEeCKUX MUTakoB? Kak MmoiydaroT M KaKMMU CBOHCTBaMH OONANalOT IMTYYHBIE
[IJAKOBEIE U3IETH?

3. B xakoM Buje ¥ Asl KaKUX Lieseil NPUMEHSIOT BO3AYLIHYI0 M3BECTh M CTPOUTENbHBIN TUIC B MPOMBILIUIEHHOCTH
CTPOUTENIBHBIX MaTEpHUaIoB?

4. Kakoe cblppe MPUMEHSIOT I IPOU3BOACTBA MOPTIAHALIEMEHTA U IO Ka-KUM CXEMaM TEXHOJIOTHYECKOTrO IpoLecca

MOJTY4alOT 3TOT MaTepuan’?

Yt0 co00i MpeACTaBISAIOT MIITAKOCUTAILIBI?

Bunbr xoppo3un 0eToHA W MEpBI 3aIIUTEl OETOHA OT KOPPO3HMH?

Kakue Buab! TpeuruH OBIBAIOT Y JepeBa U Kak MPEJOTBPATUTh HOSBICHHUE TPEIIMH MPHU CYIIKE ¥ XPAHCHUHU?
3aBHCHMOCTb OCHOBHBIX CBOIMCTB APEBECHUHBI OT BIAXKHOCTH (IpauK).

Uro Takoe NEHOCTEKIIO U IS Yero npumMeHsiercs?

0. Krnaccudukanus akycTHIECKUX MaTepUaloB.

=0 0w

BAPUAHT 3

Kak u3MeHsIoTCs CBONMCTBA CTPOUTENBHBIX MAaTEPUANIOB 10 MEpE UX yB-JaxkHeHus? IlpuBenuTe mpuMepsl.
BnusHHE cTpOEHUS CTPOUTEIBHBIX MAaTEPHATIOB HA UX IIPOYHOCTH.

Kax oOpa3oBanuch TIMHEI B IPHPOJE U KAKOBBI UX OCHOBHBIE MHUHEpPaIb-HbIE KOMIIOHEHTbI?

Uro Takoe TEpMO3UT, KAKOBBI €r0 CBOMCTBA M AJIS KaKUX LieJeld NPUMEHA€TCS B CTPOUTENbCTBE?
Uro mpencraBuseT co00i BBICOKONIPOUHBIH THIIC?

6. Kax u3roToBISIOT ra30- ¥ IEHOOETOH U B YeM OCHOBHOE OTJIMUUE UX T€X "HOJIOTHUH?

7. OnummTe KpaTko CrocoObl IPEAOXPaHEHNUS APEBECUHBI OT THUCHHS.

8. B uem npeuMyIiecTBa HEOPraHUUECKUX TEINIOU30JIALIMOHHBIX MAaTepUa JIOB IIE€PE]] OPraHUIECKUMU?

9. Uto Takoe apOOIUT AT KAKHX IIeJIel ero MPUMEHSIOT?

10. Ha3oBuTEe OCHOBHBIE 3BYKOU3OSILIUOHHBIE MATEPUAIIBI.

SNk v

BAPUAHT 4

1. ITpuBesuTe MPUMEPHI AKTUBHBIX MHHEPAJIbHBIX JOOABOK K IOPTIAH/IE-MEHTY U YKQKUTE MX Ha3HAYCHHE.

2. B kakoM Buzie M U1 KaKMX LENEH IMPUMEHSIOT THAPABINYECKYI0 M3BECTh U BBICOKOIPOYHBIH THIIC B CTPOUTENBCTBE U
MPOMBIITICHHOCTH CTPOUTENBHBIX Ma TepHaioB?

3. UTo CIyKUT CBIPbEM M KAaKOBAa TEXHOJIOTHsS IIPOM3BOACTBA MOPTJIAHJIE-MEHTa (MOKpEIH c11oco0)?

4. Kaxkoe BiMsiHEE OKa3bIBaeT OKpYKaloIlasi cpesia Ha TBEpACHHE MOPTIaHALIE "MEHTa Oro TecTa M KaK YCKOPHUTH MpoLecc
TBEPACHHS UCKYCCTBEHHBIM CIIOCOO0OM?

5. Uro Takoe MpenBapHTENbHO HAIPSHKECHHBIN JKele300€TOH U KaKOBHI €r0 MPEHMYIIECTBa 10 CPABHEHUIO ¢ OOBIYHBIM
Kene300eToHom?

6. MexaHn4eckne CBOWCTBA JIPEBECUHBI M (haKTOPBI, BIUSIOMINE HA HUX.

7. Kax u3roroBnsotr MuHepaabHytO Baty?

8. Ha3oBute 0CHOBHBIE 3BYKOH3OIALHMOHHBIE MaTE€PUAIIBL.

9. UeM OTIMYAIOTCS CTPOUTEIIBHBIC PACTBOPHI OT OETOHOB?

BAPUAHT 5

l. Bemummre B TaONuIly TiIaBHEHINE H3BEpKEHHBIC (TIIyOMHHBIE) OPOJBI, YKAXKUTE WX IIOTHOCTD, IPEell IPOYHOCTH
HPH CKaTHUM U 00JaCTh IPUMEHEHHS B CTPOUTEIILCTBE.

2. Kax oOpa3oBanuch TIMHBEI B IPUPOJE U KAKOBBI NX OCHOBHBIE CBOMCTBA?

3. Vicrionp30BaHEe OTXOMOB CTEKJIA B IIPOM3BOJCTBE IUIABICHBIX H3/ENHil;'

4. Uro Takoe TIIMHO3EMHCTHII [IeMEHT, KaKUMH CBOIICTBaMU OH 00JIafaeT U IJe IPHMEHSETCS B CTPOUTEILCTRE?

5. [TpuBesuTEe XMMHKO-MUHEPAIOTHYECKHI COCTaB MOPTIAHALIEMEHTA U ONHUILIKMTE OCHOBHBIE IPOLIECCHI, IPOTEKAIOIIHE ITPU
00HTe UCXOHOTO CHIPhS (IILTaMa).

6. CocraB u knaccudukanms acharbToO0eTOHOB.

7. Kakue pusnko-xuMudeckue mporecchl NpoTeKaoT NPy aBTOKIABHONW 00-paboTKe CHIMKATHBIX OJOKOB?




8. Moanduxanus 6eTOHOB MOTUMEPAMH.

9. Bunsl cTpouTenpHbIX pacTBOPOB.

10. AKYCTHUYECKHUE TTOIBECHBIE MOTONKH (KPaTKO).

BAPHUAHT 6

1. HazoBute ropHsie mopoJpl, COCTOSIINE B OCHOBHOM U3 KapOOHATOB M CyNb()aTOB KaJlbIHs U MarHUS U UCIOJIb3yeMbIe
JUISl IPOM3BOJCTBA MUHEPAJIBHBIX B KYILIUX MaTepHaJIOB.

2. Urto Takoe KepaM3uT, KAKOBBI €r0 CBOMCTBA M JJISl KAKUX LIEJICH OH MPUMEHSAETCS B CTPOUTEIHCTBE?

3. C Kaxo# LeNnbI0 BBOASITCS OTOINAIOIINE W BRITOpAONINE J00ABKH MPH 00 KUre KepaMHKH?

4. YTo npeacTaBIIOT cO00i MarHe3nanbHbIe BSOKYIIME BEIIECTBA M B YEM X OCHOBHOE OTJIMYHUE OT JAPYIHX BSDKYIINAX

MaTepuanoB?

5. Uro Takoe moprianaueMenT? Ero xuMudeckuii COCTaB 1 OCOOSHHOCTH T€X "HOJIOTHU MPOU3BOACTBA II0 CYXOMY CIIOCO0Y.

6. UTto Takoe KpyIMHOMOPUCTHIN LIEMEHTHBIN OETOH, KAKOBBI €r0 OCHOBHBIE CBOMCTBA U T OH IPUMEHSIETCS B CTPOUTENLCTBE?
7. YTO CIIyXUT CBIPbEM AJISI U3TOTOBJIEHUS] HEOPTAHMUECKUX TEMJION30JIH-OHHBIX MaTEPUAIOB U B KAKOM BUJIE 3TU MaTepHabl
PUMEHSIOT?

8. Kakue BupI TpemuH OBIBAIOT Y JepeBa U Kak IPeAOTBPATUTDH MOSBICHUE TPEIINH MPH CYIIKE U XpaHESHHH?

9. Kakue BeiecTBa NpUMEHSIOT AJIS 3aILUTHI IPEBECUHBI OT THUEHHUS?

10. Kakue u3menus H3roTOBISIIOT U3 acOecTorieMeHTa’?

BAPUAHT 7

1. IlonATue 0 KOMNO3UIMOHHBIX MaTepuanax. CocTaB U CTPOCHUE KOMIIO3MTA.

2. Kakue pa3HOBUAHOCTH OOIHIIOBOYHOI KepaMHKH MPHMEHSIOT B CTPOUTENb "CTBE U KaKHe TPeOOBAaHUS MPEABABISAIOT K
HWCXOIHOHU INIMHE U J00aBKaM K Hei?

3. UYro mpencraBiseT co00i CTPOMTENBEHOE CTEKIIO U KaKWe CHIPhEBBIE MaTe- , PHAIBl IPUMEHSIOT UL er0 M3TOTOBICHUS?
4. Kakne cymecTBYIOT COBpeMEHHBIE TIPECTABICHHS O COCIUHCHUAX, BO3-HUKAIONIUX MPU THAPATAINH OPTIaHIIeMEeHTa
Y TBEPAECHUH LIEMEHTHOIO TecTa?

5. CoBpeMmeHHas TEXHOJIOTHUS TOy4eHHs MeHOOeTOHOB. [IpenMmyiecTBa 1me- HOOETOHOB IO CPABHEHHIO C
razobeToHaMu?

6. OnumuTe (KpaTko) croco0bl MPEeIOXPaHEHUS JPEBECHHBI OT BO3TOpPaHUSI.

7. Kparkas kinaccudukaims Teron30sIMAOHHBIX MAaTePHAIIOB.

8. UTo CIY>KUT CBIPbEM ISl H3TOTOBJICHHS HEOPTaHNYECKUX TEPMOU3OIIAN-OHHBIX MAaTePHAIOB U B KAKOM BHIE 3TH
MaTepualbl IPUMEHSIOT?

9. Uro takoe ap6onut? OcHOBHAS XapaKTEPUCTHKA 3TOr0 MaTepuaa.

BAPUAHT 8

L. Uro Ha3bIBaeTCAd KOAI(PQPUIIEHTOM TEIIONPOBOAHOCTH U OT Uero OH 3aBU-cUT? IlokakuTe Ha MpUMepax BIHUSHHE
MOPUCTOCTHU M BIAXKHOCTH Ha BEITMYMHY KOA(P(PUIIMEHTA TEIUIONPOBOIHOCTH.

2. CBoiicTBa BOJOKHUCTBIX KOMIO3UTOB. [IpuMepsl UX mpuMeHeHus?

3. Bunsr yepenuisl, OCHOBHBIC TPEeOOBAHUS, IPEABABIIEMBIC K HAM.

4. [IpuBeauTe XMMHUKO-MHUHEPATIOTMYECKHH COCTAB HOPMAJbHOTO MOPTIAHA-IEMEHTA U OMHUIIUTE OCHOBHBIE MPOLIECCHI,
MPOTEKAOIIHE TIPH 00KUTE HCXOTHOTO CHIPHSI.

5. OnumuTe XapakTepHbIe CBOMCTBA CIIEIHANIBHBIX ITOPTIAHAIIEMEHTOB (THA-POGOOHOTO, PACIINPSIONETOCT 1
1acTU(HUIUPOBAHHOTO).

6. OxapakTepH3yiTe OCHOBHBIC CXEMBI IPOM3BOICTBA COOPHOTO Kele300e-ToHa.

7. VYkakuTe BUABI BJIard, HaXOJAIIEHCS B IPEBECHHE, M B KAKHUX IpeesiaX KoiedIeTcsl BIaXHOCTh CBEKECPYOIICHHBIX
COCHBI U Ty0a.

8. Kakne xummuueckue peakunu U GU3UKO-XUMHUYECKUE MPOLECChl MPOTeKa 0T IpHU MPOIAPUBABIIN B aBTOKJIAaBE
W3BECTKOBO-TIECUYAaHBIX KaMHEH?

9. 3ageM 00aBIAETCS M3BECTh B IIEMEHTHBIE CTPOUTENIBHBIE PACTBOPHI?

10. OxapakTepu3yiTe BOJOKHUCTBIE KOMIIO3UTHI HA IPUMEPE APEBECHO-CTPY- KEUHOH IUTHTEHL.

BAPUAHT 9

l. CBOHCTBa ANUCTIEPCHO-YIIPOUHSIOMMX KOMIIO3UTOB M 00JIACTh MX IMPUME-HEHHUS B CTPOUTEIHCTBE.

2. Kakoil kupnuy OTHOCHTCS K JIETKOBECHOMY M B U€M €ro MPEUMYLIECTBO Mepe]i OObIKHOBEHHBIM KHUPIHUOM?

3. YTo mpOMCXOAMT C TIMHAMY TPU WX HArpeBaHuu (moapoOHO)?

4. OCHOBHBIE TIOJIOKEHHUSI TEOPUH TBEPACHUS BSKYIIMX BEIIECTB, CO3AaHHOM akaa. A. A. baiikoBeiM. Kakue nomonnenus
WITH U3MCHEHHS BHECCHBI B HE€ Py TUMH COBETCKUMHU YUCHBIMU?

5. Yro takoe CynbhaTOCTONKUMN, TOPOKHBIN U ¢ YMEPEHHOH 3K30TepMHUEil MOPTIaHIIEMEHThI?

6. Wznoxwure cymiecTByroNMe CriocoObl popMoBaHUs OCTOHHONW CMECH. YKa-)KUTE, YTO BaM U3BECTHO O NMPOU3BOJICTBE
JKeJIe300€TOHHBIX M3/eTINH Ha IPOKAT "HBIX CTaHaX.

7. [lepeuncanre TOCTOMHCTBA U HEIOCTATKH JAPEBECHHBI KaK CTPOUTENILHOIO MaTepuana. YKaXHUTe CTEIeHb CHIKECHUS
KayecTBa €€ OT OTJCIIbHBIX [IOPOKOB.

8. W3 xakux marepuasoB M3TOTOBIAIOT apOoomut? [IpobieMsl, BO3HUKAIOIINE MPH UTUTENBHON SKCIUTyaTanny apboiura?
9. Bemummire B BUe TaONIUIBI OPTaHUYIECKUE U CMEIIaHHBIE TeIIOM30JIAIN-OHHbIE MaTepHAabl ¢ YKa3aHUEM HX OCHOBHBIX
CBOIICTB.

10. Ilepeuncnure cBoiicTBa 3BYKONOIJIOMIAIOUINX MaTEpPHAJIOB.

BAPUAHT 10




1. Yto Takoe BHIBETPHBAHUE TOPHBIX MOPOA M KaKHe CYIIECTBYIOT MepBhI AJIS 3alUTHI OT BBIBETPUBAHMS KaMHS B
KOHCTPYKIHSIX?

2. YeM OOBSICHSIOTCS BHICOKHE MPOYHOCTHBIC CBOWCTBA KOHCTPYKIIMOHHBIX KOMITO3UTOB?

3. Kakue MCKyCCTBEHHBIE TIOPHUCTHIC 3AIIOHUTENM MONYJaloT U3 TAUHbEI? [Ipu—BeanTe OAHY U3 TEXHOJOTHYECKHX CXEM
POU3BOJICTBA.

4. PacckaxuTe O pa3sHOBHIHOCTSX M IPOU3BOJCTBE M3BECTKOBBIX BsDKYIIMX BemiecTB. Mx xapakrepuctuka mo [OCT

9179-71.

5. Uro mpencraBnseT co00H pacIIHPSIIONIUNACS [[EMEHT U A 9ero OH MPHME HSETCS B CTPOUTEIHCTBE?

6. Kak M3roToBIIOT ra30CHIMKAT U ra300€TOH U B YeM OTIHMYME UX B MPO—Ieccax Mop u3auuu?

7. Ilepeunciute OCHOBHBIE SPOBEIE, 3a00TOHHBIC W CIEIOAPEBECHBIEC TOPO bl ICPEBA.

8. Kakne rmaBHbIe (pU3MKO-XUMHYECKUE MPOLECCH MPOTEKAIOT MIPH aBTOKIABHON 00pabOTKe M3BECTKOBO-NECYAHBIX
KaMHei?

9. UTo CIYXHUT CBHIPbEM JIJISl U3TOTOBJICHHS TEIJION3OJIAIMOHHBIX MaTepHa—JIOB Ha OCHOBE HEOPTaHMYCCKHX BSDKYIIHX
BEIIECTB?

5.2. TeMbl NHCbMEHHBIX PadoT

3AAYN
1o TeMaM Kypca (IIMcMeHHas paboTa)

«CBOMCTBA CTPOUTEJIbHBIX MATEPHAJIOB»

3amaga Ne 1: Macca obpasna kamHst B cyxoM coctossHAN 50 T. OnpenenuTs Maccy oOpasiia Mocie HaCHIICHUS ETOBOIOM, a Takke
UCTUHHYIO MJIOTHOCTh BeIIECTBA KaMHS, €CIIH U3BECTHO, YTO BOJOHACHIIIEHUE 0 00beMy paBHO 18 %, mo—pucrocts kamHs 25 %
U cpennss mwiotHocTh 1800 kr/m3.

3amada Ne 2: OnpenenuTs IOPUCTOCTh TOPHOH ITOPOJIBI, €CITH U3BECTHO, UYTO €r0 BOAOIOTIIONICHUE 110 00beMy B 1,7 pa3a Gombiie
BOJIOMOTTIOIIEHHUS 110 Macce, a MIOTHOCTh paBHa 2,6 r/cM3.

3anaua Ne 3: MsroroBiena cepyst OSTOHHBIX KyOMKOB M HCIIbITaHA Ha MOPO—30cTOMKOCT. [1pn TpeOyemoii Mapke
Mopo3socToiikoctd F = 50 cpenHss mpod—HOCTH KYOUKOB mociie 50 IMKIIOB MOIEPEeMEHHOTO 3aMOPaKMBAHUS M OTTauBaHHUS
okazanack paBHOU R= 240 xrc/cm2. CpenHsis IPOYHOCTH 00Pa3IoOB, HE MOABEP TABIINXCS 3aMOPAKUBAHUIO, HO BOJOHACKHIIICHHBIX,
Obu1a paBHa R = 360 kr/cM2. Y CTaHOBUTH, MOPO30CTOEK JIM UCCIICAOBAHHBIN OETOH.

3anaya Ne4: HapyxHast MOBEpXHOCTh KUPITUYHOM CTEHBI TONIMHON a = 51cM umeer temneparypy t, = — 23 © C, BHyTpeHHsIs tA =
+18 ° C. Kakoe xo1uuecTBO TeIIa IPOXOAUT uepe3 Kaxaplid 1 M2 NOBEPXHOCTH CTEHBI 3a 1 uac ?

3agaga Ne 5: O6pasen kaMHS B CYyKOM cOCTOSHIM BecuT 70 T, a mocjie HachI-IeHus BOJoH 72 T. BEIUHCINTE CPeqHIO MIIOTHOCTS,
MOPUCTOCTh KaMHSI, €CJIM €r0 HCTHHHAS IJIOTHOCTH - 2,87 r/cM3, a o6beMHoe BogomnoriomeHue 4,18 %.

3amada Ne 6: Macca oOpa3ia kaMHs B cyXxoM coctosiHuH 76 1. [Tocne HachI-eHus 00pasiia BoJoN ero Macca yBeJImIuiIach a0 79 T.
OmnpenenuTs CpeTHIO0 INIOTHOCTh U OPUCTOCTH KaMHS, €CJIH BOJOIOTTIOMIEHHE 110 00BbeMy ero cocTaB-iseT”,2 %, a HICTHHHAS
IUIOTHOCTH = 2,68 r/cMm3.

3anaua Ne 7: Onpenenuts K03QHUIUEHT pa3MArdeHHs KaMHsl, €CJIH IIPH HC-TIBITAHUN 00pasiia B CyXOM COCTOSTHUH Ha CXKaTHe
MaKCHMaJIbHOE TIOKa3aHHe Ma"HOMeTpa rpecca 06110 paBHO 38,8 MIla, Torma Kak Takoif ke 00pa3el B BOJOHA- CHIIICHHOM
COCTOSTHMH TTOKa3an Ha MaHoMeTpe 34,1 Mlla.

3agaya Ne 8: Bo ckosibKo pa3 MOPUCTOCTh KaMHsI A OTJIMYAETCsl OT HOPUCTOCTU KaMHsI B, ecliu U3BECTHO, UTO UCTHHHAS
TUTIOTHOCTHh 00OHMX KaMHEH MPaKTH "UeCKU OJMHAKOBA U COCTABIsIET 2,72 T/cM3, HO CpeHss IOTHOCTh KaMHs A Ha 20 % 0oJbine,
yeM KaMH# B, y koToporo Bogonornomenue mo oosemy B 1,8 pa3a 6osbie moraomeHus mo Macce?

3amaua Ne 9: Marepuan B BO3ILYIIIHO-CYXOM COCTOSIHUM UMEET CPEIHIO0 INIOTHOCTh 1500 Kr/M3, a BIaKHOCTh, YCTAaHOBJIEHHAs!
IyTeM BbICyIMBaHus - 4 % 1o o0bemy. [loce HackIeHNs MaTepHana Moj AaBICHUEM ero CPEJHs INIOTHOCTh YBEIMIMIIACH JI0
1800 xr/M3. YCTaHOBUTH OTKPHITYIO HOPUCTOCTH MaTepHaa.

3agaga Ne 10: MaTepuan B BO3AYIIHO-CYXOM COCTOSSHHM HMEET CPEeIHIOI0 IIOTHOCTH 1400 kr/M3, a BlIaXXHOCTH, YCTAaHOBICHHYIO
HmyTeM BbIcyuBaHus - 3 % 1o oobemy. [locne HackleHns MaTeprana BoJOi O/ IaBJIEHHEM ero CPeAHsIs IIIOTHOCTb
yBermumiach 10 1700 kr/M3. Y cTaHOBUTH OTKPBITYIO MOPUCTOCTh MaTepHraa.

«MUHEPAJIBHBIE BSXKVYIIME BEIIIECTBA»

3amaua Ne 1: BeIHCIUTD, CKOIBKO MOTYYUTCs moiyBoagHoro rumnca CaS04 X 0,5H20 nocne Tepmuueckoit 00padoTku FOT
rurcoBoro kamHs CaS04X 2H20. AtoMHBIE Beca JICMEHTOB CM. B Tabiuie MeHeneesa.

3amaua Ne 2: OnpenenuTh KOJTUIECTBO CBSI3aHHOM BOJIBI (B %) TPH ITOJIHOW THApPATAIMN | T MOTYBOTHOTO THIICA.

3amauda Ne 3: Onpenenuts KoJ-BO HETalleHoi (KOMOBOI) U3BECTH, MOTy4ae"MOU MPH MOJHOM o0kure 10 T YMCTOro N3BECTHSIKA
BiaxkHOCThIO 10 %.

3amaga Ne 4: Kakoe Ko-Bo HeTalmeHoH (KOMOBO# ) H3BECTH MOIYYHTCS IpH 00xkwure 10T H3BECTHSKA, IMEIOIIETO BIAXKHOCTH 2 Y.
ConeprkaHne IMHUCTHIX TpuMeceii-10 %, mecuansix npumeceit -10 %. Onpenenuts BEIX0 0005KEHHOH N3BECTH U AKTUBHOCTD €€
(comepxanme Ca0). K kakomy copTy OyaeT OTHOCUTBCS MOTyUYeHHAss KOMOBAsi U3BECTb.

3amaua Ne 5: CkoibKo HOTpeOyeTCsl YUCTOTO M3BECTHSIKA C BIAXKHOCTBIO 5 % 1uist momydenus FOT HeramieHo U3BecTH.

3agaua Ne 6: Paccuntarh, CKOJIBKO NMOJIyYUTCsl HETAILIEHON U TApaTHOM u3-BecTH U3 20 T u3BecTHsIKa. ColepxKaHue B U3BECTHIKE
CaO - 85 % 1o Becy, a eCTeCTBEHKas BIAXHOCTH ero 8 %.

3agaya Ne 7: CKONbKO MOXHO MOJTYYUTh CyXOH T'MAPATHON U3BECTU MPH Ia"MIEHUU 5 T HETallleHON U3BECTH C aKTHBHOCTHIO 80 %
(conepxxanue CaO).

3amaga Ne 8: Kaxoif OyaeT BBIXOJ H3BECTKOBOTO TECTA 110 BECY M 00BEMY U3 OJJHOH TOHHBI HETallIeHOW M3BECTH, €CITH OHA UMEET
akTuBHOCTH (comepxkanue Ca0) 70 %. Comeprxanue Boasl B Tecte 50 % oT o01ero Beca, a CpeAHss INIOT-HOCTh U3BECTKOBOTO
tecta 1400 xr/™m3.

3amaga Ne 9: OOpasmbl 6anodek (M3 IEMEHTHOTO TeCTa INTACTHYHOW KOHCH-CTEHINHN) pa3MepoM 4 X 4 X 16 cM UCIIBITaHEl Ha U3THO
U TIOJIOBUHKH Oasiouek -Ha cxkartue. [Ipu ncneitaHuy Ha U3ru0 OBLIN MOMYYEHBI CIIEAYIOIUe pe3ynbTaTsl: 46,8; 50,0; 52 xrc/cm2.
Paspymaroras Harpy3ka Mmpy UCTIBITAHUHU Ha C)KaTHe okasaiach paBHoit 8000, 7880, 8200, 8100, 8000 u 7900 krc/cM2. Y CTaHOBUTH




MapKy MOPTIAH/IE MEHTA.
3amada Ne 10: O6pasiisl 6am04ek (M3 EMEHTHOTO TeCTa ITACTUYHOW KOHCUCTEHIIUH) pa3MepoM 4X4 X 16 cM UCTIBITAHBI HA U3THO
Y TIOJIOBMHKH 0aiouek - Ha cxatue. [Ipy UCTIBITaHuN Ha W3TH0 OBUTH TOJTY4YESHBI clemyronue pe3yapTatel: 40,8; 46,0; 48 krc/cM2.
Paspymatonias Harpy3ka npu UCTIBITAHWN Ha CKaTHe OKazanachk paBHoit 7500, 7350, 7900, 7800, 7700 u 7600 krc/cM2. Y cTaHOBUTH
MapKy HOpT UIaHIIEMECHTA.

3amada Ne 11: O6pasiisl 6amo4ek (M3 [EMEHTHOTO TeCTa IIACTUYHOW KOHCUCTEHIINHN) pa3MepoM 4 X 4 X 16 cM UCTIBITaHbI Ha
n3rub v MOJIOBUHKY Oaodek Ha cxarue. [Ipu ucbITaHny Ha M3THO OBLIH TOTYYeHBI Clieayroue pe3yabTarthl: 49,8; 53,0; 55
krc/cM2. Paspymaromas Harpyska IpH UCTIBITAaHUU HA CXKaThe okasanachk paBHoit 9000, 8500, 8300, 9200, 9000 u 8800 xrc/cm2.

Y CcTaHOBUTH MapKy MOPT JIaHALIEMEHTA.

«BETOHBI»

3amaua Ne 1: HoMuHAaIBHBII cOCTaB IIEMEHTHOTO O€TOHA 110 00beMy IPY MPOEKTUPOBAaHUM okazancs 1:2,5 : 3,1; BOIOLEeMeHTHOe
otromenue B / 11 = 0,45. Onpenaenuth KOJI-BO COCTABIIIONIMX MaTepuaioB Ha 135 M3 OetoHa, ecm Ha 1 M3 ero pacxomyetcs 390
KT IIEMEHTA, a BIQKHOCT MIeCKa M TPABUS B MOMEHT IIPUTO TOBJICHHS OETOHHON cMecH ObllIa COOTBETCTBeHHO paBHa 5,0 u 3,0 %.
Haceimnas mnotHocTs nemenra 1,3 1/m3.

3amgava Ne 2: OnpeaenuTs K03 GUIKCHT BBIXO/A U IDIOTHOCTh IEMEHTHOT'O OETOHA, €CIH IS NOMy4eHHs 555 M3 ero
M3pacxoaoBaHo 162,5 T ieMeHTa, UMEI0IIET0 CTaHIaPTHYIO INIOTHOCTH B HACKIITHOM COCTOSTHUH, 275 M3 necka u 525 m3 rpaBus.
M3pacxomoBaHHEIE COCTABIIAIOIINE UMEIH HACBIITHYIO INIOTHOCTH 1ecka 1,6 T/M3 u rpaBust 1,5 T/M3, BOJOIIEMEHTHOE OTHOIIICHNE
B/11=0,4.

3anaya Ne 3: BetoH Ha miebHe ¢ 7-AHEBHBIM CPOKOM TBEPACHHMS ITOKa3all mpe—/en npoyHocty npu cxaruu 20 Mlla. Onpenenuts
aKTHBHOCTH IIEMEHTa, €CJIM BOJIOIIEeMEHTHOE oTHomenue B / 11 = 0,4.

3amaua Ne 4: [Ipu mpoeKTHPOBAaHUN COCTaBa IEMEHTHOTO OeToHa B 1abopa—TOPHUHU TIIOTHOCTH €ro OKazanach 2235 kr/m3;
HOMHHAJILHBIN cocTaB 1o Macce Ob11 1 : 1,9 : 4,1 npu BogorieMenTHOM oTHoIeHuu B / 11 = 0,45. OnpenenuTsb pacxos
COCTaBJIIONINX MaTepHaioB Ha | M3 OeTOHA, eclI B MOMEHT MTPUTOTOBIICHHST O€TOHHOW CMECH BIIAXKHOCTH Tecka Obita 7 %, a
rpasus - 4,0 %.

3amaua Ne 5. PacceB mecka Ha CTaHIApTHOM Habope CUT MOKa3all CIEeAYI0IIee ColepyKaHue OCTaTKoB: cuTo Ne 2,5 - 182 1; Ne 1,25
-3811; Ne 0,63 -198 1; Ne 0,315 -166 1; Ne 0,14 - 58 r. Ocranbable 20 T «mpounin» ckBo3b cuto Ne 0,14,

OnpenenuTs MOIYIb KPYITHOCTH TeCKa M HAHECTH €T0 TPaHyJIOMETPUIECKAN COCTaB Ha KPUBYIO TUIOTHBIX CMECEH.

3agaga Ne 6: OmpenenuTs HOMHHANBHBI cocTaB (110 00beMy) H pacxo] Ma—Tepuanos Ha | M3 miIoTHOro 6eTOHa, eciIu
HOMHUHAJILHBIN cocTaB ero mo Macce 1 : 2,2 : 5,1 mpu BogoneMenTHOM oTHOmeHu: B / 1] = 0,65. IIpuHATH Npu pacye—Tax 4To
MaTepralbl CyXxHe ¥ UIMEIOT CIICAYIOIINE HACHITHBIE INIOTHOCTH: TIecok - 1600; medens -1450 u emenr -1300 kr/m3.
Koadpdumuent Berxona = 0,68.

3amauaNe7: OnpenenuTb HOMUHAIBHBIA COCTaB IUNIOTHOTO OeToHa (10 Macce 1 00beMy) mpoyHocThio R2g = 150 MITa. M3BecTHBI
CIIe/IyIOIINE JaHHbIE, TI0JTy "IeHHBIC IIPH OA00pe cocTaBa: Mapka nemeHTa 500, BoqonoTpeOHOCTh KOTOporo 9,5 % oT Macchl
CYXHX MaTepualioB, 00beM MycToT B eOHe 46 %. [IIIOTHOCTH B HACKIITHOM COCTOSIHUY: IieMeHTa- 1,3, mecka-1,6 nmedns-1,45 1/m3;
WCTHHHAS MJIOTHOCTH 3€peH LeMeHTa - 3,1, mecka - 2,65 u mebns - 1,70 r/cm3.

3agaga Ne 8: OnpenenuTh MUHUMAaJIbHO HEOOXOIUMYIO eMKOCTh OETOHOME LIAJKH ¥ INIOTHOCTh OETOHHOM CMECH, ECITH MIPU OTHOM
3aMece MoJTy9daeTcs IBe TOHHBI OETOHHOM cMecH coctaBa 1:2:4 (o macce) npu BoonieMeHTHOM oTHOmeHuu B / 11 = 0,6 n
kodduumentom Berxona K = 0,7. HacwslmHast IUIOTHOCTH MCTIONB30BaHHBIX MAaTepPHasIoB: Iecka - 1,6; mebHs - 1,5 u nemenTa - 1,3
T/M3.

3amada Ne 9: Onpenenuth coCTaB OETOHA IS TIOPOXKHOTO MOKPBITHSI ¢ IPOY—HOCTHIO mpH n3rude R =40 krc/cm2. Ocanka koHyca
GeToHHOI cMecH 1 -2 cM. MaTtepraisl: TOPTJIAHAIIEMEHT aKTHBHOCTHIO 440 Krc/cM2 M HCTHHHOM tutoTHOCThI0 3100 K1/M3; mIecok
CpeIHel KPYIHOCTH C UCTHHHOW U CpeTHeH TUIOTHOCTBIO COOTBeTCTBEHHO 2650 1 1650 kr/M3; mebeHb rpaHUTHBIA ¢ HCTUHHOHN U
cpeaHel IoTHOCThIO 2650 1 1540 kr/m3.

3amada Ne 10: BEIYUCINTE pacxo]i MATEPHUAIOB Ha OJJMH 3aMeC OETOHOME IIAJIKH C eMKOCTBIO CMECHTENbHOTo Oapadana V6 = 1200
JI, €CTIM Pacxoj MaTepu—ayoB Ha | M3 mpousBoacTBeHHOTO OeToHa ciaenyroumii: 11 - 312 kr, B - 153 i, [1-612kr, II1-1296 kr.
CpenHue IIOTHOCTH BIAXKHBIX MecKa U MeOHs COOTBET "CTBEHHO MpUHATE 1,6 U 1,495 Kr/xa, cpeaHss mioTHOCTh emMenTa 1,3 kr/m.
ITo mabopaTopHBIM JaHHBIM HanOOJIEE INIOTHAS CMECh KPYITHOTO 3arOIHUTEN co—cTOUT M340 % mebHs kpymHOocTho 10 - 20 MM 1
60 % mebHs kpymHOCTBIO 20 - 40 MM.

«CTEHOBBIE MATEPHAJIBI»

3amaga Ne 1. Ckombko TpeOyercst ruHbI Ha narotoBieHre I000 mT. mmuTok i mona pasmepom 150 x 150 x 1,3 MM, mopHCTOCTB
WINTOK 4,0 %, MIOTHOCTH CIEKIIeHcss Macchl - 2,52 r/cM3, a MOTepH IPH CyIIKE U 00XKUTe cOCTaBIIOT 15% OT Beca MIMHBI?
3amaua Ne 2: CKOJIBKO HYXHO IeCKa M U3BECTH 10 Becy it uzrorosierus 1000 mr. cunukaTHbIX Kuprnudeid? CpeaHss IIOTHOCTD
CHIIMKaTHOTO Kupru4a - 1770 kr/mM3 mpu ero BrnaxkHocts 7 % (110 Becy). Conepyxanue CaO B cyxoii cMecu coctaiseT 8,3 % 1o
BeCy. AKTHBHOCTH M3BECTH IpHMeHseMol /IM H3roToBine HHUA CHIMKAaTHOTO Kupnuda - 80 %. .-

3amaga Ne 3: Kaxoe konmuuecTBO 00bIKHOBeHHOTO kpacHoro kupnuda (TOCT 530-95 MOKHO IPUTOTOBUTH U3 5 T TJIMHBI?
Bnaxxnocts riuusl 10 %>noTepu npu npokanuaHuu 8 % ot Beca cyxoil rimHbl. Kupnuy 1oymkeH ObITh Co CpeaHel MIIOTHOCTHIO
1750 kr/m3. 5

3amaua Ne 4: Onpenenuts 00beM IIEMEHTa U MOJIOTOTO TeCKa JJIsl U3TOTOBJIeHHsI | M3 aBTOKIIaBHOTO TIEHOOETOHA, €CIIH CPEITHSS
TUIOTHOCTH (B CyXOM cocTOsiHUM) TeHoOeToHa 600 kr/M3. XuMudecku CBI3aHHOM BOAbI B IeHOOeTOHE - 18 % OT Beca ieMeHTa u
MoJIoTOro necka. OTHOIIEHHE MacChl LIeMEHTa K Macce recka: 1:1. OnpenenuTs IIOTHOCTh U HOPUCTOCTh neHoOeToHa. [InotH cth
uemenTa 3,1 r/cm3, Mmojiororo necka - 2,60 r/cm3.

3agaga Ne 5: OmpenenuTs BO3LYIIHYIO U OTHEBYIO YCaAKy ITIMHBI, IPUMEHA "eMOM AT Ip-Ba IpyOoit kepamuku. Ha nabopatopHOoM
oOpasle-chIpiie crieruanb "HO HaHeceHHas iuHus JuinHoi 200 MM nocne cymiku npu temnepatyPe 160 ° C crana nivHo# 182 Mm,
a rocye obxkwra - 176 , (cpeqHue U3 ISTH 00pasnos).

3agaga Ne 6: OmpenennTs, Kakoe KOIMUYECTBO INIMHEI 0 Macce B 00beMy HeoO6—xoanmo 1t nosrydeHns 10000 mTyk kuprnnda co
cpenneit otHocThIO 1800 kr/M3 1 1000 WITYK MyCTOTENBIX KEPAMUYECKUX CTEHOBBIX KaMHEH co cpenHel m1oTHoCThio 1350




kr/M3. Kupnud u kaMHE JOJKHBI 0TBeuaTsh BceM TpeboBanusaM 1 ()( 1 530-95. Cpennsist mnotHOCTS ruHBL 1700 Kr/M3, BIaXKHOCTH
ee 15 %, a norepu Npu NpoKaIMBaHUM MNIMHBI cOCTaBIAOT 10 % OT Beca Cyxoii IJTMHBIL.

3agaua Ne 7: CKOJIBKO HYXHO II€CKa M U3BECTH 110 Becy Ui n3roropiaeHus 1000 mr. cunukaTHbIX Kupnudel. CpeHss II0THOCTh
cumkatHoro kupru4aa 1800 kr/m3 npu ero Bnaxuaoctu 8 % (1o Becy). Conepxanne CaO B cyxoii cMmecu cocTaBisiet 8,5 % 1o
Becy. AKTUBHOCTb U3BECTH, IPUMEHAEMOI! 111 U3TOTOBIEHUS CUIMKAT "HOro kupnuya - 80 %.

3amgaga Ne 8: OmpesenuTh BO3MYIIHYIO U OTHEBYIO YCAAKY TJIMHBI, IPUMEHS "eMOI1 JUIs TPOM3BOJICTBA TPy0O0il kepamuku. Ha
71ab0paTOPHOM 00pasie-ChIpIie CTIeHAIFHO HaHeCeHHAs THHUS ImiHoH 200 MM mocite cymku npu Temmeparype 160 © C crana
nuHon 184 MM, a mocne obxkura -178 MM (cpegHue U3 MATH 00pa3"LOB).

3anaya Ne 9: Paccumnrarh pacxoa MaTepuaiioB JUIsi u3roToBieHUs: 150 M2 rum- COIIaKOBBIX IUTUT JJIsl IEPEropoJOK TONIKHOMK 10
cM. Cocras rumnconuiaka 1 : 2 mo o6semy. O6beM mycToT B mutake 60 %. Bomorumncosoe otHomienue 0,5. Cpen—Hss TIOTHOCTh
noyBogHOro rumnca 700 kr/m3.

3amaua Ne 10: Ckonbko Tpebyercs rinuubl Ha uzrorosiaenue 1000 mr. miuTok s nona pasmepom 150 x 150 x 13 MM, mopucTocTsb
WIUTOK 5,0 %, TUIOTHOCTB CHeKIneicst Macchl - 2,40 r/cM3, a MOTepH TPH CYIIKE U 00KUTE COCTABIAIOT 18 % OT Beca rITuHbBI?
3agaua Ne 11: CkonbKO Hy»KHO IIECKa U U3BECTU 10 Macce uid u3rorosieHus 1000 mr. cunukatHeix kupnudei? CpenHss
IUIOTHOCTH CHJIMKaTHOTo kupnuda 1700 kr/m3 mpu ero BraxkHoctu 5 % (o macce). Comepxanue CaO B cyxoi cMeCH COCTaBISET
9,0 % o Becy. AKTUBHOCTb U3BECTH, IPUMEHIEMOI1 U1 U3rOTOBJIE "HUS CUJIMKATHOTO kupnuya - 80%.

3amaga Ne 12: Kakoe xon-Bo 06b1kHOBeHHOTO KpacHoro kupruda (I'OCT 530-95) Mo)HO MIPUTOTOBHUTE U3 5 T TNIMHEI? BakHOCTD
riuHE 12 %, motepu npu npokanuBaHuy 9 % OoT Beca cyxoit ruHbL. Kupnmd nomkeH OBITh co cpenHel mIoTHOCTRI0 1720 kr/ M3.

5.3. ®oHA OLIEHOYHBIX CPEeJCTB

Pabouas mporpaMMa JUCIUILIMHEL 0OecredeHa (POHIOM OLEHOUHBIX CPECTB AJIS IPOBEICHNUS BXOIHOTO, TEKYIIETO KOHTPOIIS H
HpOMEXyTO4HO# arrectanuu. PoHx BriIodaeT: KOMIUIEKT pa3HOYpPOBHEBBIX 3a/1ay 110 TEMaM Kypca U KOHTPOJIbHBIE BOIIPOCHI 10
BCEMY KypCY AUCLUILINHEL

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEICTB

KOHTpOJ’ILHHe BOIIPOCHI, 3aJa4 110 TEMaM Kypca.

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHasl IMTepaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue WM3parenscrBo, rox | Komnu-Bo
JI1.1 |Psibbes, U. A. CrpounTenbHOE MaTepHaIoBeIcHNe: yaeOHOe Tocoone M.: Beiciast 40
mkoia, 2002
JI1.2 |nonpen. B.T. CTpouTenbHbIe MaTepUAITbl: YICOHHK I By30B M.: ACB, 2002 54
Mukynbckoro
JI1.3 | baiiep, B. E. ApPXHUTEKTYpHOE MaTeprallOBEACHNE: YIeOHUK IS By30B M.: Apxurtekrypa - 20
C, 2005
JI1.4 |moxpen. 5. H. CrpoutenbHble MaTepuanbl. JlabopaTopHbIil MpaKTHKYM Munck; M.: HoBoe | o1. u3n.
Kosanesa [OnextponHsIil pecype]: yaeOHOE mocodue - 3nanue: MHOPA-
https://e.lanbook.com/book/4323 M, 2013
6.1.2. JlonoiHUTE/ILHAS JINTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, roa | Komuu-Bo
JI2.1 |Kagep, H. C. CoBpeMeHHBIE MaTepPHANbI IS OTJCIKH (hacanoB: yaeOHOe M.: Apxurekrypa- 19
rmocooue C, 2005
6.1.3. MeTtonuueckune pa3padoTku
ABTOpBI, COCTaBUTENHN 3arnaBue M3parenscrBo, ron | Komnu-Bo
JI3.1 |Ilymxkapckas, O. IO. CrpoutenbHble MaTepualbl [DIEKTPOHHBIN pecypc]: Bomxckuii: 2
METOJMYECKHE YKa3aHUs K MPAKTHYECKUM 3aHSATHIM IO BUCTex (¢punnan)
muctumuinie "CtpouTtenabHbie MaTepuainsl” - http:/lib.volpi.ru Bonrl'ACY, 2015
JI3.2 | Ilymkapckas, O.YO. [u | M3ydeHue cBOMCTB ropHBIX MOPOJ [DIEKTPOHHBIN pecypce]: Bomxckwii : 2
ap.] MeTOJM4YecKre ykazanus - http://lib.volpi.ru BUCTex (¢pumman)
BoarT’'ACY, 2015
JI3.3 | IIymkapckas, O.1O., Heopranuueckue BspKyiue Beniectsa. BeinoiaHenue Bomxkckuii : 2
Tpodumosna, T.B. nabopaTopHoit paboThel Ne 4 o mucnuruinHe "CTpOUTEIbHbIC BUCTex (¢punuan)
MaTepuaisl" [DIEeKTPOHHBIN pecypc] : Meroandeckue ykaszazHus | BonrT'ACY, 2015
- http://lib.volpi.ru
JI3.4 | Ilymkapckas, O.1O., Onpeznenenre GU3NKO-MEXaHUYECKUX CBOMCTB CTPOUTEIBHBIX Bomxkckwii: 2
Tpodumona, T.B. MaTepHuaoB [ DIEKTPOHHBIN pecypc]: METOINYECKHE YKa3aHHs BUCTex (¢punuan)
TI0 BBITIOJTHEHUIO JTabopaTopHBIX padoT Ne 1 1 Ne 2 o BonrT'ACY, 2015
mquctmrHe "CrpouTtensHble Matepuansr” - http://lib.volpi.ru




6.3.1 IlepeyeHb MPOrpaMMHOro odecrneyeHust

73.1.1

73.1.2

7.3.1.3 | Ucrronp3oBarne 'OCToB, cTaHAapTOB, TEXHOJIOTMIECKUX CXEM, IEMOHCTPAIMOHHBIX, CIIPAaBOYHBIX, HH(OPMAIIMOHHBIX,
PEKJIaMHBIX U JIp. YI€OHO-METOINUECKHUX [TOCOOHI B MaTe-pHaoB B 3JEKTPOHHOM BHJIE.

7.3.1.4 | MathCad. Microsoft, Microsoft office Excel, Office PowerPoint. Kommac 3DV 14 JIunensus AI'-13-01072. AutoCAD
2012-2014 Axagemudeckas nunensus AutodeskAcademic.

6.3.2 TlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | OnexrpoHHO-OMbOIMOTEYHAs cucTeMa «JlaHb» www.e.lanbook.com, Dnexkrpornas 6ubmmorexa FOpaiithttps://www.biblio
-online.ru/, DnexTpoHHO-6HOMMOTeuHass cucteMa Bonr['TY. http://library.vstu.ru

7. MATEPUAJBHO-TEXHUYECKOE OBECIHEYHEHHME JUCIUITIJINHBI (MOY JIS)

7.1 | [TomemneHUs 7151 TPOBEACHUS JTEKIIMOHHBIX, TPAKTHIESCKUX M JTa00PAaTOPHBIX 3aHATHH YKOMIUICKTOBAaHBI HEOOX0IMMOM
CHELUaTH3UPOBAHHON y4eOHOM MeOeIbi0 M TEXHHUECKUMH CPEACTBAMH IS IIpeCTaBICHUs yaeOHOH HH(opMaIiu
CTYJICHTaM.

7.2 | IIpoekTop, UHTEpaKTUBHBIH MJIaHIIeT. MeTOIUUYECKUEe MaTepUaIIbl: TPOEKTHI, TUTEpaTypa, MaTe-pruabl Ha dJIEKTPOHHBIX
HOCHUTENSAX.

7.3 | Ayoutopust 000pyioBaHa: IPOEKTOP, dKpaH, yueOHas T0cKa.

8. METOANYECTKHE YKA3ZAHUSA JJIA OBYYAIOIUXCSA 11O OCBOEHUIO JUCIUITIJIMHBI (MOY JIA)

K coBpemeHHOMY crieniuanucTy o0IIecTBO IpeAbBIsLEeT JOCTaTOUHO IIHPOKUil epeueHb TpeOOBaHUH, Cpear KOTOPBIX
HEMaJIOBXXHOE 3HAUCHNE NMEET HaJIM4Ue y BBIITYCKHUKOB ONPEEICHHBIX CIIOCOOHOCTEH M yMEHHS CaMOCTOSITENBHO J00BIBATh
3HAHWS U3 Pa3IMYHBIX HCTOYHUKOB, CHCTEMAaTH3UPOBATh MOITYyIEHHYIO HH(OPMAITHIO, 1aBaTh OICHKY KOHKPETHOH CHTYyaIlnH.
DopMHIpPOBaHKE TAKOTO YMEHHS IIPOUCXOAUT B TEUCHUE BCETO Ieproia 00ydeH s uepe3 yJyacTHe CTYJJCHTOB B ICKIIMOHHBIX,
HpaKTHYECKUX U T1a0paTOPHBIX 3aHATHUSIX, IPU BBIMOJHEHUH pacyeTHBIX 3aaaHuil. [Ipu a3ToM caMocTosTenbHas paboTa CTyeHTOB
UrpaeT PEeNIalolIyio poib B X0J€ BCEro yueOHOTO Iporecca.

1) ITepex HawanoM H3y4eHHs Kypca QUCHUILIAHEI "CTPOUTEIBHBIC MaaTepraIbl PEKOMEHYeTCsl TO3HAKOMUTECS C IEIIMHU U
3aJaqaMy u3ydeHus Kypca. IIpu HeoOX0AUMOCTUMOXKHO IPOCMOTPETh Pa3Aeibl JUCIUILINH, OMPEASNAIOINX HadaabHYIO0
HOATOTOBKY.

2)Yka3aHus 10 INIAHUPOBAHHUIO U OPTaHU3AIIH BPEMEHH, HEOOXOIUMOTO AT U3ydIeHHs TUCIUTLIHHBL

PexomeHnyeTcs cieaylomuM 00pa3oM OpraHu30BaTh BpeMsi, HEOOXOIMMOE ISl U3YUECHHS TUCLUIUIMHBI:

V3ydeHne TeopeTHIECKOro MaTepraa Imo yaeOHHKaM IpeiiaracMoil OCHOBHOH JTHTepaTyphl M KOHCIIEKTY — | 9ac B HEZeITo.
Ioaroroska k mabopaTopHOMY 3aHATHIO - 1 Hac.

Bcero B Henemnto — 2 yaca 30 MUHYT.

3)Onucanue MocaeI0BaTeIbHOCTH ICHCTBHI CTYNICHTA («CIICHAPHUI U3YIeHUSI TUCIUTUINHBD) )

Jlis MOHMMAaHUs MaTepralia i KaueCTBEHHOTO €r0 YCBOCHHS PEKOMEH/YETCsl Takasl HOCJIEI0BATEIbHOCTD ICHCTBHM:

1. B Teuenue Henenu BeIOpaTh Bpems (1 1ac) it paboThI ¢ IUTEpaTypoil B OMOIHOTEKE.

2. IIpr HOATOTOBKE K MPAaKTHYECKUM 3aHATHAM CICIYIONIETO THs, He0OX0IMMO CHaYajIa IPOYUTATh OCHOBHEIC IOHSTHS U TIOIXO/IBI
10 TeMe JJOMAITHEeTo 3afaHus. [Ipu oTBeTax Ha KOHTPOJIBHBIE BOMPOCH METOMYECCKIX YKa3aHUH U PEIICHNH 3a]ad Hy)KHO CHaJaia
MOHSTh, YTO TPEOYETCsI OMPEICAUTh B TOCTABICHOM BOIIPOCE U B 33/1a4€, KAKOH TCOPESTHICCKUIT MaTEpUall Hy)KHO UCIIOJIb30BaTh,
HAMETHTH IUTaH OTBETa HAa KOHTPOJIBHBIA BOIIPOC M PEIICHHS 33/1a9H.

3. IIpr noATOTOBKE K Ta0OPaTOPHBIM 3aHATHS CIIEIYIOIIETo AHS, HE0OX0ANMO CHadala IPOYNTaTh OCHOBHBIC ITOHATHS M IOIXOIBI
1o TeMe JabopaTopHoi paboTsl. [Ipu BEITONHEHNH Ta00PaTOPHOI PabOTH HY)KHO CHAaYaa IOHATH, 9YTO TpedyeTcs B 3aJaue, Kakoi
TEOPETUYESCKHI MaTepHal HY)KHO HCIIOJIb30BaTh, HAMETHTD IUTaH PELICHUS 3aIa4H.

4)PexoMeHIAINH TIO FICTIOTB30BAHUIO MaTEPHANIOB YIEOHO-METOUIECKOTO KOMIIIEKCA: peKOMEH/IYeTCs NCTIONB30BaTh
METOIUYCCKHE YKAa3aHHs IO KYPCY.

5)PexoMeHaaIuu mo pabore ¢ TUTEpPaTypoi:

Teopernueckuii MaTepHai Kypca CTAaHOBHTCS 00Jiee TOHATHBIM, KOT/Ia TOTTOJTHATENIHHO K MPOCITYIINBAHUIO JICKIIUH U H3YIECHHUIO
KOHCIEKTa, U3yJaloTcsa ¥ KHUTH. Jlerde 0CBOMTH KypC MPUACPKUBAACH OJHOTO yIeOHNKA OCHOBHON MM JTOTIOTHUTEIBHOM
JIUTEPATYPHI M KOHCIIEKTa. PeKOMEHAYeTCs, KPOME «3aydHBaHHs» MaTepHaa, JOOUThCS COCTOSIHUS MOHUMAaHHS H3y4aeMOl TeMbl
JUCIUIDIHHBL. C 3TOW IETBI0 PeKOMEHIYETCs MOCIIe H3YUCHHUS 0YepeTHOTO Maparpada OTBETHTh Ha KOHTPOJIBHBIC BOTIPOCHI B
KoHIIe aparpada Ha qanHyo Temy. Kpome TOro, 04eHb MOJIE3HO MBICICHHO 3a/1aTh ce0e CIIEAYIONUe BOTIPOCH (¥ MONpoOoBaTh
OTBETUTH Ha HUX): O YeM ATOT maparpad?, Kakre HOBbIe OHSATH BBEJCHbI, KAKOB UX CMBICI?, UTO JACT 3TO HA IPaKTUKe?.

6) Pexomenmamu 1mo moAroToBKE K 3a4eTy:

Heo6xoanmo ucronb30BaTh peKOMEHAYEMYIO TUTepatypy. KpoMe «3ayunBaHms» MaTepraa K 3a9eTy, OUYeHb BaXHO JOOUTHCS
COCTOSTHMS IOHUMAHUSI U3y4aeMbIX TeM JUCHUIUIUHBL. C 3TOM LENblo peKOMEHIYETCsl HOCe U3ydeH s OUepeJHOro MaTepuana
BBIIOJTHUTB HECKOJIBKO YNPAKHEHUI Ha TaHHYIO TEMY.

IIpu nOAroTOBKE K 3a4€Ty HY’KHO U3Y4YUTh TEOPUIO: OIPEIEICHUS BCEX IIOHATUH U NMOJXOABI K OLICHUBAHUIO JIO COCTOSHUS
MOHHMAaHHS MaTepHaIa ¥ CaMOCTOATENIFHO PELINTh 110 HECKOIBKY TUIIOBBIX 3a/1a4 U3 Kax0i TeMsl. [Ipu perrennu 3amad Beerjaa
HE0OXOANMO yMETh KaueCTBEHHO HHTEPIIPETHPOBATH UTOT PEIICHUSL.




7) VYkazaHus 1o OpraHu3anuu pa6OTI>I C KOHTPOJIbHO-U3MCPUTCIbHBIMU MaT€puajiaMu, 110 BBIIIOJIHCHUIO JOMAIIHUX 3anaHm71:
HpI/I BBITIOJTHCHUHN JOMAllIHUX 3aI[aHPII>‘I H606XO£[I/IMO CHa4daJ1a IpOYNUTaTb OCHOBHBIC ITOHATHA U IOAXOABI IO TEMC 3a1aHH. HpI/I
BBIITOJTHCHUU YIIPAKHCHUS U 3a/1a41 HY>KHO CHavaJia IMMOHATh, YTO Tpe6yeTcsI B 3aJ1a4¢€, KaKoM TeOpeTI/I‘IeCKI/Iﬁ MaTepual Hy>KHO
HCII0JIb30BaTh, HAMETUTD IJIaH PEHICHUA 3aJa4y, a 3aTEM NPUCTYIIUTH K pacdy€TaM U CACIaTh KayeCTBEHHBIN BBIBOJI.




